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EDITORIAL

Welcome to the first edition of 2018.
The new year is always a time of
potential change, a chance to take a
different perspective on the coming
year, and so in this spirit Antenna offers
a cover that features an entomologist
rather than their muse; one of only four
since 2005, but one that flags the first of
a series of articles on entomological
board games. Here, Mandela Fernandez-
Grandon introduces us to a fascinating
array of games based on insect biology. I
can see future conference evenings
where the bar is filled with these
sessions, as entomologists go head to
head in games such as Waggle Dance.

We also have the mysterious news of
" the first ever recorded male of a New
Zealand stick insect turning up in the UK, plus an update by Peter Cranston aptly
entitled ‘Palmageddon’. This details the devastation being wrought to date-palm
plantations in the USA and to decorative palms in Europe by weevils of the genus
Rynchophorus.We also have reports from projects funded by Society grants, news
from several SIG’s and profiles of the latest batch of Society-funded scholars on the
Harper Adams MSc in Entomology. Plus, of course, a diverse array of book reviews.

The spirit of change continues, as I have decided to step down from the role of
Editor. I have been editing Antenna since the end of 2005 and felt that it was time
to make way for a fresh perspective on the world of entomology.

My time as editor has seen the role evolve from an organiser of submitted
material to the voracious pursuit of any material that is relevant to entomology in
the 21st century and of potential interest to our readers. In my early years in the
role, the copy flow was sporadic but with the change to the A4 full-colour version
the flow of copy has gradually increased. The now constant flow of articles offers
the Editors considerable choice, and a new diversity of material that reflects the
ever-widening field of entomology and the peripheral interests of entomologists
themselves.

One of the great privileges and pleasures of editing Antenna has been the ability
to solicit material that dealt with topics that, as editor, I felt were important to the
Society and the readership, and then to have the freedom to organise the contents
to reflect them. Antenna now offers broad views of the entomological world, ranging
from overviews of current insect-based problems and accounts of cutting-edge
research, to the fringes where entomology mingles with the arts. Peter Cranston once
told me that when he and Penny Gullan embarked on a new edition of their now
classic textbook, the first place they looked to see what was new in entomology was
Antenna. 1 hope that Antenna will continue to present the frontiers of entomology,
reflecting on and reporting the enormous diversity of the insects themselves, the
increasing complexity of the science that endeavours to understand them, and the
equally diverse spectrum of the entomologists who conduct the research.

Throughout my involvement with Antenna it has always been a team enterprise,
so [ would like to offer an enormous vote of thanks to the rest of the team for their
help and support over the years. Initially to Greg Masters, who showed me the
ropes and taught me to push the boundaries. Then laterly to David George and
Jennifer Banfield-Zanin, who have brought order and structure to my more free-
form editorial style. Also to Andrew Smith who organises the layout and printing
of the magazine; my thanks for his tolerance and patience as he juggles the contents
to fit them into multiples of four pages. They have all been extremely flexible,
accommodating and ready to embrace new ideas, an attitude that I believe has
allowed Antenna to become the much loved communication that it is today.

Lastly, I would like to offer a very warm welcome to Richard Harrington, who
is taking on the vacated role. I hope that he will enjoy his time as editor as much
as I have. I will still be involved and on the lookout for articles (on behalf of the
editors) and will also continue to organise the book reviews. The Antenna team
would like to wish all our readers a prosperous and successful 2018.

Peter Smithers

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

Antenna 2018: 42 (1)



CORRESPONDENCE

Observations of a wingless Bumblebee Queen

In early April 2017, I found a wingless
Large Earth Bumblebee queen, and I
could not have foreseen at the time
that she would stay with me until
September. Here [ describe my
observations made during this time,
and the bond formed between us that
would never have materialised had she
been able to fly. I am neither a scientist
or bumblebee expert, but I suspect my
observations may be of interest to the
community of entomologists.

Found early in April on a particularly
wet and windy day, she looked rather
poorly, being both cold and damp, so I
gently picked her up and gave her a
sugary water mixture and then left her
sheltering in a patch of heather in my
garden. I checked on her some hours
later, expecting her to have crawled off;
but she remained in the same place
looking not much better, so I took her
indoors that night due to the inclement
weather. I kept her in the house for a
few days, under a domed mesh cover
with a base measurement of 30x30cm.
Inside was a plastic box containing a
piece of black soft cotton for her to
hide, as well as a shallow plastic lid
with sugar water. During these days, I
contacted the Bumblebee Conservation
Trust to enquire as to why she had no
wings. I was informed that it may be
Deformed Wing Virus, a disease that
causes bees to emerge from the pupae
with crippled or extremely reduced
wings. I have since learned that there
could be other causes as well after
being in contact with Prof. Lars Chittka
(Queen Mary University of London). It
is because of my correspondence with
Professor Chittka that I find myself
writing this piece in which I will try to
remain objective! This is quite difficult
as Bee, as [ named her, actually became
my little pet.

I set up a garden for her in a large
crate and covered it with a net to keep
other bees from pinching her pollen
and nectar. I provided her with sugary
water and carried her to the wild
flowers and brought wild flowers to
her. The garden was not fully escape
proof, but I felt that I had to take a
chance and give her the opportunity of
living as normal a life as possible.
However, on the first day I put her in
it, she disappeared from the enclosure!
I thought that this was the end of the story and that I had tried my best. Three days later she emerged, looking somewhat
dishevelled and I and my husband were overjoyed to see her! She was thirsty, so she came onto my hand straight away and I
let her drink some sugary water from my finger. Drinking from my finger was something she had done right from the very
beginning. If I did not know before, then from this day I knew that I was responsible for the wellbeing of this bee.
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Bee never behaved to me as if she felt threatened or aggressive. At no point did Bee attempt to sting me and the only time
she lifted her middle leg (a defensive posture) was perhaps when I moved just a bit too quickly into her space. She was always
shown respect but [ have no fear of bumblebees so perhaps she felt this. Can bees sense your fear? Perhaps. It was noticeable
that when other people took Bee in their hand, she appeared anxious to return to my hand, perhaps because of the familiar
scent.

Being naturally sociable, she would sometimes look a bit “down” when she had been left on her own for a number of hours.
One time was when I came home from work having left her in her garden, I went to look for her. I couldn’t find her at first
and stood back to watch for a minute or so. Sure enough, she had felt the vibration and came out looking all bright and
expectant with her antennae up and forward. She was neither hungry or thirsty but climbed into the palm of my hand and
had a snuggle! On another occasion she was left for a while in her indoor retreat as the weather was dreadful. She was sitting
with her back to me, so I scratched nearby so as not to frighten her and immediately it was as if her whole being lit up and
she came right to me. She did spend a lot of time snuggled in my hand. I think that she probably appreciated the warmth and
perhaps the natural rhythm of my body is like that of a bumblebee nest. Who knows!

In the early months she attempted to fly on multiple occasions, vibrating her wing muscles, and her legs would lengthen as
if she was trying to push herself off the surface. She almost looked humiliated having failed to fly, and would crawl into my
hand and hide her face for one to five minutes, almost as if she was embarrassed (a bit like us as humans). After a “cuddle”
she was fine. By cuddle I mean that she would let me stroke her either with my finger or up close with my nose, and cuddle
into my cheek. She would crawl onto my nose and clean herself. That must be a good viewing platform for a bumblebee! She
didn’t really try to fly much later in the season.

She was meticulous in her grooming, even towards the end of her life. The morning routine consisted of grooming, then she
would relieve herself and finally she had a drink. Of the various wildflowers I offered in the enclosure, she seemed to favour
yellow flowers, especially buttercups. If she was on my hand I could tell when she needed to defecate. She would perform
what looked a bit like a dance and looked around and made sure she put her tail end off my hand or arm or wherever she was.
She would not “wee” on me. I don’t know if that was respect or if she saw me as an extension to her nest. Either way, if it
landed on me, it was an accident. A house trained bee!

She made sort of clicks/buzzy sounds when she was in close contact with me and was happy to sit and groom, eat, drink
and sleep on my hand. We were both very comfortable with each other, and many people admired this bond. She was totally
relaxed with me. People have a bond with their dog or cat and even their hamster. I think I have proved here that you can
have a relationship with an insect! She thrived with my care and company. It could be said that she just saw me as a place to
receive her rewards, like flowers and a drink, but I do think she felt the security and affection. I will leave that for the reader
to decide.

Bee was found on 11th April and stayed with me till she died on 15th September. I never expected her to live a few days
in my care, let alone over five months! She far outlived healthy queens of this species, which typically die in the peak of
summer. It is not without a tinge of sadness that she has gone, but I have learned so much from her, as have many people who
have followed her story, and it was a real privilege to be able to have this bond with her.

You may read this with some scepticism or disbelief. I have tried not to be too sentimental and tell the tale as it was. But
hear this — when you have been close enough to feel the warmth and smell the lovely waxy scent of her body, you too will
know you have spent a wonderful summer with a very special bee.

Fiona Presly
Inverness

A bee as pet — a bee psychologist’s perspective

Fiona Presly contacted me in the summer of 2017, when her bee was still alive, and [ was immediately captivated by her story.
A friendship between a bumblebee queen and a human? A cynic might comment that it is unsurprising that a human might
benefit from such a relationship — after all, even virtual and robotic pets can engage in human caring feelings and improve
wellbeing. It might be that in humans there is a hereditary predisposition for looking after animals — e.g. primordial farmers
who looked after animals kept for meat, dairy, clothes or guarding would have done better than those that did not. But what
about the bee? Why would a bee queen suspend her natural instinct to view a creature many thousand times its size as an
enemy, and instead seek its proximity? Is it conceivable that an insect could even recognise individual humans, let alone form
an attachment to them in the way that domesticated animals do? Pet owners are often too ready to read human-like states of
mind into their beloved animals, so there is a danger of misinterpreting animals’ behaviours towards the humans they interact
with habitually. Humans are good at reading other (human) minds, to some extent, but in using this ability, they perhaps
sometimes tend to anthropomorphise in reading animal minds'- and indeed even many scientists studying animal cognition
and emotions are guilty of this offence?. But Fiona Presly does none of this. Her wording is very restrained — e.g. she
acknowledges that the apparent affection displayed by the bee might have arisen because the bee had come to associate Mrs
Presly’s hand with reward, and because its scent might have come to signify safety and warmth. In this interpretation, Mrs
Presly’s reading of her bee’s behaviour is in line with that of most scholars working on invertebrate behaviour and learning.

It is now clear that bees are remarkably intelligent, and can display phenomena such as counting?® and simple tool use*. Yet
for a long time, scientists have shied away from exploring the possibility that insects might have emotion-like states. Emotions
are by definition subjective and in animals can only be diagnosed by making inferences from animals’ behavioural and
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physiological states triggered by certain environmental conditions that are at least broadly similar to the conditions that would
trigger similar states in humans®. Few people, however, have difficulties appreciating that a bee (or wasp) can be in an
“aggressive mood” — and indeed the stimuli that can make a bee angry are not wholly dissimilar to those can make a dog or
human belligerent. And this illustrates an important case-in-point: emotions are survival-related (perhaps survival-critical)
states that are not necessarily computationally complex and certainly do not require a large brain. Natural selection might
not look kindly upon individuals that do not know fear, mothers who are indifferent to the loss of their offspring, or social
animals for whom it does not “feel rewarding” to be in their social setting. A bumblebee queen’s natural biology directs it to
found a colony in spring and raise daughters to assist with nest construction, provisioning and defence. It is therefore plausible
that she should feel, in the broadest terms, a sense of reward from not being solitary.

Fiona Presly’s bumblebee queen, because of her winglessness, was deprived of founding a colony, but is it plausible that an
insect might “find comfort” in the company of a human? Honeybees can be trained to recognise a photo of a human face® -
and indeed some wasps can recognise one another individually’, but while such individual recognition may be a key ingredient
to forming a “friendship”, it is still a long distance from an “affectionate” mutual interaction. Yet most owners of “conventional”
(mammal or bird) pets, and the scientists that study such interactions, would not hesitate to diagnose a form of emotion-like
attachment. Conversely, entomologists, indoctrinated by the view that insects are efficient but hard-wired “reflex machines”,
have been slow in exploring the possible emotional repertoire of insects. Sometimes it takes an outsider’s careful observations,
such as Mrs Presly’s, to generate fresh views and prompt important questions.

Many animals’ “default setting” is to form attachments primarily to conspecifics and to greet members of other species with
reservation. But pet-human interactions certainly show that these “default settings” allow considerable flexibility. Certainly
associative learning — the provision of food, shelter, warmth, by the human (and the features identifying that human, be they
visual or olfactory) — plays a crucial role in forming such attachments. But the interactions described by Mrs Presly are
nonetheless far from trivial - how does a bee “know” that the nose belongs to the same “entity” as the hand that provides the
reward? As someone who has had the unfortunate experience of being stung by a Bombus terrestris queen —the largest stinging
insect in Europe — I would not advise anyone to place such a bee on your face unless you know that you have as good a
rapport with that individual as Mrs Presly did!
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Antenna

As the Royal Entomological Society’s Editorial Officer, one of my responsibilities is to ‘oversee’ the publication of Antenna.
I must say that this has been a pleasure to do, as Antenna has grown and developed into the highly informative and entertaining
publication you are reading today. This success is in no way down to me, but to the hard work of the Editors (and now the
Assistant Editors and the Editorial Assistant). One of the current Editors, Peter Smithers, was already in post when I took
over as Editorial Officer and I was immediately reassured that this publication was in excellent hands. Since then I have really
enjoyed working with Peter (and now Dave George as the other Editor), who has always been enthusiastic, creative and hard
working. It is therefore with sadness that we are saying goodbye to Peter as an Antenna Editor. However, [ am pleased to say
that his decision to stand down as an Editor does not mean he is severing all ties with the publication, having volunteered to
still be involved in book reviews and articles on our Honorary Fellows. I would therefore like to say, on behalf of the RES, and
I am sure all of you readers, a huge thank you to Peter for all he has done for Antenna. I would also like to take this opportunity
to welcome our incoming new Editor, Richard Harrington; he has a hard act to follow but I am sure that he and Dave, along
with the rest of the team, will take Antenna forward, leading it from strength to strength.

Lin Field
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st on Board

Board games have changed. Many of us
grew up with staples of Monopoly,
Scrabble and Risk, but in the many
decades since those games were
designed most of us have overlooked
the waves of innovation that have
arisen in the board game market. The
most important change has been the
rise of what are commonly known as
‘Euro’ games coming from a post-war,
conflict averse Germany. These games
take a focus on more subtle player
interaction, no player elimination, and
a succinct playing time.

Increasingly people have been
turning back to board games as a great
opportunity for fun and social
interaction away from a screen. These
games can see a variety of themes from
putting on a fireworks show,
subsistence farming in the 16% century,
dress-making in the rococo period,
overseeing the rise and fall of dynasties
in the early civilisations of ancient
Mesopotamia, to name but a few of my
favourites, but of course no form of
entertainment would be complete
without its fair share of our favourite
six-legged friends, the insects.

As an entomologist and board game
enthusiast I'd like to invite you to find
out about some of the great board
games currently available featuring the

finest of the Arthropoda. While there
are many more out there (most people
don’t realise that near 1,000 ‘designer’
board games are released each year) I'll
provide a brief overview of a few of the
best examples of entomological
entertainment to be explored and for
whom I think they might suit. To help
see what draws a person to this
fascinating world of entomology, I've
spoken to the designers of these games
and asked them why they chose insects
as their inspiration.

The Family Game:

Entomologists and non-entomologists
alike have been charmed by the
fascinating behaviour and charismatic
nature of honey bees. It is no wonder
then that Waggle Dance, with its
colourful and friendly art, is also a
delight. This is a game for the family
which allows each player to oversee
every element of your very own bee
colony to try to produce honey the
quickest. The game plays 2-4 players,
with each starting the game with a
handful of worker bees represented by
colourful dice. The game is set over a
series of days and nights. At the
beginning of each in-game day you roll
your worker dice which will determine
which actions are available to you, but
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Waggle Dance
Mike Nudd
£22.95
Grublin Games Publishing
2-4 Players

30-45 minutes

>

just because you roll dice don't fall into
the trap of thinking this is all luck. Oh
no. No dice rolls are objectively better
than others and it requires a good
strategy to use your workers to their
greatest efficiency. You can send them
out to compete to do various tasks such
as building new cells and collecting
nectar or you can keep them in the hive
to tend to eggs, move nectar or produce
honey from nectar. As the game
progresses, you'll see your colony grow
and become more efficient as
everybody races to make that honey.

The game will finish when a player
has produced the target amount of
honey. One of the real strengths of this
game is that the target can be changed
depending on exactly how much time
you have available. You can play a short
game, which will take around 15
minutes per player, a medium game
lasting 30 per player, or the long game
taking around 45 per player.

The bright colours, simplified art
style and wonderful components all
combine to make this game a pleasure
to have on the table, but don’t take
away from its credentials for
entomological accuracy. The game does

well to bundle in many facets of bee
life in a streamlined experience which
flows smoothly after players get to
grips with the mechanisms.

The designer, Mike Nudd, informed
me that his original idea to set the
game as managing a bee colony came
from the appealing symmetry of using
6-sided dice and hexagonal playing
pieces. He enjoyed the elegance of this
and wanted to keep the recurring
number going which is where the
Hexapoda stroll into view, one leg at a
time. It was also his intention that this
title would be lightly educational with
a hope to make bee behaviour fairly
intuitive to the player and portraying it
in a somewhat realistic manner. In this
I think he has certainly achieved his
goal and I can only hope that his plans
to extend the line of games to other
insect species becomes a reality.

Although it may seem complicated
at first with so much going on, the clear
rulebook and great design means most
players will have a grip of how to run
their colony after the first round is
through.

Appropriately this game is much like
the bee colonies it depicts. While it all

—

During the night phase of the game entomologists collect in their hard won nectar. Left-Right: Daniel Bray FRES, Anthony Abbott, Louise

Malmgren & Jill Joiner. Photo by Roman Zipaj.
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seems harmonious and simple upon
first sight, the more study we commit
and insight we gain reveals more
complexity to be found, and even the
occasional hint of meanness.

Who is it good for?

Although I suggest this one as a family
game, partly because the aesthetics and
components make it an inviting and
accessible game, there is a caveat. If you
aren’t familiar with many modern
games this one might seem a little
intimidating at first, so I wouldn’t
recommend this for children under 9.
Children 9 and older should be able to
grasp how it works, while adults will be
able to explore the more nuanced
strategic play which can be achieved.

Gaming for Two:

Hive is a wonderfully tactical and
tactile battle of wits for two players.
The game sees each player placing or
moving ants, grasshoppers, beetles,
spiders (I don’'t know how that
arachnid snuck in there) or bees in
order to form a hive. The aim of the

game is to entirely surround the other
player’s bee which will give you the
victory. Each insect (and that spider)
has its own specific rules for movement
allowing them to sneak around, jump
over or even climb on top of the hive.

Many people I introduce this game
to say it reminds them of chess, and it
is easy to see why. The game consists of
each player having identical pieces with
specific rules on movement. There is no
luck in this game and it requires a high
level of strategic planning to be played
well. However, I would also argue that
this modern gem has many advantages
over chess; an entomological theme, a
simpler ruleset and a much shorter
playtime. In addition, the play feels
more dynamic and the absence of a
board means this is a very portable
game that can be played almost
anywhere with a surface (it’s even
water proof).

The absence of luck in this game can
lead to a highly rewarding experience
as you discover new plays or you see
your strategy fall into place after many
turns of planning. This ability to form

I.‘

AWARD WINNING GAME TRAVEL SIZE

R OPPONENTS QUEEN
BEE USING CREATURES THAT ALL MOVE
TN UNIOUE WAYS, AND YOU WIN.

W

A MODERN CLASSIC THAT'S
GREAT FUN TO PLAY!

CHALLENGING WITH SIMPLE RULES, NO  [R]8] /i- Q
NEED FOR & BOARD, S0 CAN BE PLAYED 8l w

JUST ABOUT ANYWHERE,

Hive Pocket
John Yianni
£14.95

Gen42 Games
2 Players
15-20 minutes

clever strategic plays might make it
sound too challenging for younger
players but this is not the case. The
game recommends an age of 9 + for
players and this can be a great exercise
for those younger kids in strategic
forward planning.

Insect behaviour specialist Sarah Arnold considers her next move carefully as I close in on her Queen Bee. Photo by Roman Zipaj.

8
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As wonderful as this game is, [ must
confess that it is not so heavily
entwined with its entomological
theme. Hive’s designer, John Yianni,
tells me that the game was initially
designed using square pieces but it
simply didn’t work that well. It was
when he moved to using hex shapes
that the game came to life and that
image of the hex shapes expanding to
create the board as the game develops,
made the bee and hive theme a perfect
fit.

There are nice attempts to tie some
of the actions of the pieces to the
insects depicted, e.g. the grasshopper
jumps in a straight line over pieces, the
scurrying of the ants around the hive,
but ultimately this is about as accurate
a representation of insect behaviour as
chess is a representation of warfare.

Who is it good for?

Firstly, I recommend the Pocket
version which is available and I've
shown here. This version offers a nice
compact, travel ready format in
addition to having ladybirds and
mosquitoes join the mix. The
portability and durability of this game
are a great advantage. It can be played
in airports (even on airplane flight
trays), out in the field, in the pub or
pretty much anywhere. It takes little
time to explain the rules and only
around 15 minutes to play so if you've
got one other person available to play
and fancy a stimulating insect-themed
diversion this is a great choice.

Only for the serious gamer:

The idea of learning new rules can
certainly put many people off the idea
of gaming. Learning a series of complex
and interwoven rules will narrow down
your audience further. So why do it?
Well in some of these clever and
complex designs we can find great
rewards. This is where the game
Myrmes stands tall.

Myrmes sees each player running
their own ant colony in the hope of
expanding and utilising the landscape
to become the most dominant colony
around. The game is set over the
course of three years, each divided into
four seasons. In each season the
players will work with changing
weather to effectively forage, send
soldiers to defend the colony, expand
their colony and try their best to
appease their Queen. Of the games
mentioned, this one gives the greatest
entomological accuracy and feel. The
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Myrmes

Yoann Levet

£40

Ystari Games
2-4 Players

60 - 120 minutes

designer, Yoann Levet, set out to make
a game about resource management.
From that ants, with their meticulous
and brilliant systems of acquiring and
storing resources, were the natural

movement easier and farm aphids to
help meet my colony’s food demands.

The game is rich in the
myrmecological theme, sprawling
across the table with systems delicately
interwoven to create a harmonious
working whole, much like the ant
colonies themselves.

Who is it for?

The complexity and depth of this game
mean it is something of a commitment,
both in time and concentration.
Myrmes plays 2-4 players and is, in
short, for the serious gamer who is keen
to take the time to explore a game with
a few friends who are willing to do the
same. The game is recommended for
ages 13 + but is most likely to be
enjoyed by adults, preferably those
with an interest in ant colonies.

The components and central board where players will be able to send out their ants to
explore, establish pheromone trails, exterminate threats and exploit aphids.

choice. After he had decided on a
theme the mechanisms which run the
game were all inspired by the real
behaviour of ant colonies. Yes, there
are inconsistencies but details like
using your nurse ants to tend the eggs
are a joy to interact with. There is
strong evidence that Yoann has done
his homework which would make it a
pleasure for any myrmecologist to be
absorbed in this world for the 1-2
hours it takes to play this game. As a
chemical ecologist who did most of
my undergraduate studies and PhD
with aphids, my fascination was sealed
when I saw I'd be able to leave
pheromone trails to make my colony

Summary

Great entomological themed games are
all around us; hopefully some will even
educate as they entertain. I've only
taken time to cover a slither of what is
on offer with every year seeing new
ways to approach running ant colonies,
being a ladybird foraging for aphids,
guiding the evolution of arthropods,
and many other fantastical takes on the
natural world around us. These are all
yours to discover.

If you're interested further, I'd always
welcome entomologists to get in touch
and I'm happy to give some tips, and
who knows, maybe we’ll even get a
game of something at a future ENTO.
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Figure. 1. The first recorded male Acanthoxyla individual. This stick insect was found in Penzance, England but the natural range of the genus

is New Zealand. (Photo credit: David Fenwick

Missing New Zealand
stickman found in UK

The recent discovery of a male stick

Steve Trewick
& Mary Morgan-Richards

Massey University, New Zealand

insect in Southern England is a world
first: the first male of the genus
Acanthoxyla ever recorded. He was
found half a world away from his
species’ natural range in New Zealand.
Acanthoxyla stick insects are common
but until now they have all been
female. The discovery was made by
local experts who collaborate with
New Zealand evolutionary ecologists
specializing in invertebrate diversity.
The original identification of the male
as Acanthoxyla inermis, the New
Zealand unarmed stick insect, was
made by Paul Brock (Scientific
Associate, Natural History Museum,
London) and Malcolm Lee (UK
National Phasmid Recorder) based on
the shape of the animal, and knowledge
of the species introduced to the area
(Brock et al. 2018). Because this was

the first of its kind, no comparative
material was available. We were initially
sceptical because we are surrounded by
eight morphological forms of endemic
Acanthoxyla, but no male has ever been
reported. However, a preserved leg
(shed naturally by the male while in
captivity) was posted to NZ and
mitochondrial DNA sequence data
obtained. This  confirmed the
morphological ID — supporting the very
first male Acanthoxyla specimen ever
recorded anywhere (Figure 1).

The mitochondrial DNA sequence
indicates that the stickman’s mother
was a UK-based Acanthoxyla inermis (a
smooth species) and he must have
arisen via the loss of one chromosome
from the normal female complement.
Like  many insects including
grasshoppers, cockroaches and
dragonflies, sex determination in stick
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Figure 2. A spiny green Acanthoxyla feeds on native New Zealand pohutukawa flowers (Myrtaceae). Acanthoxyla is an obligate
parthenogenetic New Zealand stick insect lineage that includes many different forms, but no males... until the new record in England.

insects involves two X chromosomes
for females (XX) and just one X
chromosome to make a male (XO). So
accidental loss of an X chromosome
during egg production can produce
‘mutant’ males where none have
existed before. Remarkably, despite loss
of just one copy of a sex chromosome,
the resulting males are morphologically
indistinguishable from males produced
normally by sexual reproduction (in
species where this happens). They have
the characteristic male traits including
“claspers” on the tip of the abdomen
that are used to grip the female’s
abdomen during copulation. However,
it appears that males formed this way
are usually infertile.

Britain is now home to several stick
insect species (Phasmida) from Europe,
Asia and the Pacific (Lee 2012). The
species that have adapted to living in
the wild in the UK are female-only
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(parthenogenetic) lineages, three of
which derive from New Zealand
(Acanthoxyla inermis, Acanothxyla
geisovii, and Clitarchus hookeri). Most
multicellular organisms, including stick
insects, reproduce sexually having
females and males, but there are some
insects that use a combination of
asexual and reproduction.
Although asexual reproduction can be
advantageous in the short term, such as
enabling rapid population increase and
range expansion, lineages that cannot
reproduce via sex are usually short-
lived on an evolutionary time scale.

sexual

Stick insects are therefore providing
the opportunity to compare the
evolutionary and ecological outcomes of
different reproductive strategies, through
the study of lineages that have evolved
to reproduce without males and those
that can do it either with or without
(Scali et al. 2003; Milani et al. 2010).

Reproductive diversity in New Zealand
stick insects is typical of the range in
phasmids worldwide. The genus
Acanthoxyla, that comprises many
morphologically-distinct lineages, has
attracted attention because the entire
group lacks males. Each species of
Acanthoxyla differs in how spiny it is, the
presence/absence of abdominal flanges,
and the sculpturing of its eggs (Figure 2).
There is also plenty of variation in cuticle
colour and patterning: the spectrum
includes individuals that are almost
black, bright green, beige or nearly white,
some are uniform, others patterned, and
many have prominent dark spines. But
every individual (until now) is female
and produces viable daughters without
fathers.

A hybrid origin for the genus
involving the ancestor of a related
endemic bisexual species, Clitarchus
hookeri, has been inferred from a

11



Figure 3. A pair of the New Zealand common tree-tree stick insect Clitarchus hookeri in copula. The female is descended from an individual
from the Tresco, Scilly Island parthenogenetic population, but the male in this experiment came from a natural sexual population in northern

New Zealand.

combination of genetic markers
(Morgan-Richards & Trewick 2005;
Buckley et al. 2008; Morgan-Richards
et al. 2016). It has also emerged that
many lineages of Acanthoxyla are
mosaic triploids having cells with either
two (diploid) or three sets of
chromosomes (Myers et al. 2013),
indicating the original combination of
parental genomes. This association of
polyploidy and hybrid origin has been
identified for many organisms,
including stick insect lineages in
Europe and North Africa.

Another New Zealand stick insect
species that has established in the UK is
Clitarchus hookeri (Figure 3). In its native
range this species has some populations
that reproduce sexually, and some
populations comprising only females
that reproduce parthenogenetically
(Morgan-Richards et al. 2010). Together
they present a classic pattern called
geographic parthenogenesis, where
sexual populations occupy more
hospitable and environmentally stable
regions towards the equator and the all-
female lineage southwards (in the
southern hemisphere) to cooler, younger
habitat (Figure 4). Genetic data show
that the New Zealand parthenogenetic
lineage is derived from a sexual
population and whilst experiments show
that once formed the parthenogenetic
lineages have limited ability to return to
sexual reproduction when males are
available.

In the UK a parthenogenetic
population of Clitarchus hookeri is
established on the Isles of Scilly. This
almost certainly originated from

12
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accidental introduction as eggs
accompanying New Zealand plants
shipped to the Tresco Abbey gardens in
the early 1900s. Work is continuing
to discover whether this UK
population was derived from a sexual
or parthenogenetic New Zealand
population. By comparing population
samples from around New Zealand
using population genetic markers we
will be able to infer the likely origin
and thus likely reproductive strategy of
the ancestor. In addition, eggs from the
Clitarchus hookeri population on Tresco
have been taken to New Zealand and
raised in captivity for three generations.
Once adult, the females are given local
Clitarchus hookeri males who are happy
to mate with them. The ability of the
females to use the sperm for sexual
reproduction is being monitored to
assess the capacity of females that have
resulted from a known number of
parthenogenetic generations to
regain sexuality. This will
help answer fundamental
questions in biology
about the costs and
benefits of sexual
reproduction in
animals.

Figure 4 Clitarchus hookeri shows a pattern of geographic parthenogenesis in New Zealand
with higher genetic diversity in northern (toward the equator) sexual populations and less
diverse southern all-female populations. Sexual populations are indicated by circles, and
colours indicate different genetic lineages. Black squares show parthenogenetic populations.
Cooler, younger habitat was most probably colonised since the last Pleistocene glacial, and
achieved more rapidly by parthenogenetic individuals with their numerical advantage.
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Fig. 1. Dying palm trees (Phoenix canariensis) on Mediterranean coastline of France. Ink drawing by Karina McInness, from Gullan & Cranston

(2014)

‘Palmageddon’
revisited

Peter S. Cranston
Canberra, Australia

14

Five years ago Penny Gullan and I
introduced readers of the 5th edition of
our textbook to a potentially damaging
introduced insect under a provocative
title — ‘Palmageddon’. We described
how in 2010 an arborist felled a Canary
Island date palm (Phoenix canariensis)
in affluent Orange County in Southern
California and found it to be infested
with larval and adult weevils. Initially
the weevil species was believed
to be Rhynchophorus ferrugineus
(Curculionidae), the red palm weevil,
previously unreported in North
America but a problem especially in
invaded areas of Asia, the Middle East,
and Mediterranean Europe. For
example, the marine frontage at film
festival venue Cannes in France was
losing many palm trees (Fig. 1), as had
much of the Mediterranean coastline.
In California, serious concern was
expressed for the invasive weevil’s
spread and the loss of iconic urban and
coastal palm trees (think Hollywood)
and the threat to the multimillion-

dollar commercial date production in
the Coachella Valley.

Mark Hoddle, a ‘Kiwi‘ biocontrol
entomologist in exile at the University
of California, Riverside, rapidly
established a multidisciplinary research
team. First some taxonomy: using
molecular techniques the weevil was
found not to be the red palm weevil R.
ferrugineus  (orange  with  black
maculation)  but  Rhynchophorus
vulneratus, typically black with a red
thoracic stripe (Fig. 2) and actually
highly polymorphic in colour in parts
of the native range. The species comes
from Indonesia, with the invading
population in California possibly
originating from Bali. The good news
was that the commercial red palm
weevil  pheromone  worked in
California for R. wulneratus. The
Orange County infestation at Laguna
Beach was controlled using bucket
traps with fermenting dates and
pineapple mash plus the pheromone
lure, felling and destruction of infected
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Fig. 2 (top). The palm weevil Rhynchophorus vulneratus.

Fig. 3 (bottom). The South American palm weevil, Rhynchophorus palmarum

palms, and systemic and contact
pesticide treatments of selected palms.
The last live weevil was found in 2012
and in early 2015 the United States
Department of Agriculture (USDA)
declared the eradication complete.
Hoddle estimated eradication at a cost
of just over US $1 million (Hoddle et
al. 2017).

So why are headlines of
‘Palmageddon’ recurring in the popular
press? In the case of the UK it was
based on interception of a red palm
weevil infesting a European fan palm
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purchased from an Essex garden centre.
Quoted at some length in the UK Daily
Telegraph, ‘entemologist’ (sic) Max
Barclay, of the Natural History
Museum, noted the northwards shift of
French populations, and with others
identified quarantine failure and
expressed a fear for the ornamental
palms of the south-west of England. In
the USA a new weevil infestation of
the South American palm weevil,
Rhynchophorus palmarum (Fig. 3) is
killing palms in southern San Diego
County. Popular press headlines
predicted the impending demise of all

of southern California’s ornamental,
native, and commercial palms.

So what is going on now? We turn
again to Mark Hoddle's group for
insights. The South American palm
weevil R. palmarum that in 2010 had
been found associated with dying
Canary Islands date palms in north-east
Mexico has spread northwards. This
pest probably has simply “hop
scotched” its way from tropical jungles
where it is resides naturally through
once inhospitable desert regions
because of human-planted ornamental
Canary Island date palms. These
artificial palm ‘oases’ have provided
stepping stones for the weevil to spread
vast distances. Following initial
detection in Tijuana, by the California
Department of Food and Agriculture
(CDFA) spread into urban areas in San
Diego County on the US side of the
border was expected. Again using a
network of bucket traps primed with
fruit and commercially available
pheromone for R. palmarum, adults
were found at distances of 3 miles
north of the border. Given the known
ability of adult weevils to fly tens of
miles in day, the threat to southern
California was evident, but in 2013
funds were withdrawn during one of
the state’s frequent budget ‘crises’. In
2016, however, survey of northern
Tijuana by Hoddle and his colleague
Cristobal Socha showed many dead
palms, some even causing threat of fire
by dead crowns falling across
powerlines. Furthermore, widespread
palm death in southernmost California
was becoming evident in San Diego
County as far north as Chula Vista just
to the south of metropolitan San
Diego. The South American palm
weevil invasion may be far more serious
than that ever posed by the “red palm”
weevils from Asia, as this American
congener vectors the red ring nematode
(RRN), which causes lethal red ring
disease in palms. The nematode is not
yet in California, but is known from
Mexico where invasive populations of
R. palmarum originated. Curiously, no
specialized body structures are
required for moving RRN so should
this pathogen come into sympatry with
other species of Rhynchophorus they
will likely spread it too.

In the case of R. palmarum in
California, control would be much less
straightforward (and far more
expensive) compared to the outbreak
isolated to Laguna Beach. Clearly the
rapid response team’s intensive and
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Fig 4. Mark Hoddle dining on commercially reared larvae of red palm weevil, Thailand.

{ 8 > e, s i
Fig 5. Removal of a deceased Canary Island date palm tree (Phoenix canariensis), California.
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multi-pronged attack in Laguna Beach
caught the R. vulneratus incursion in
time, and further introductions of this
pest seem unlikely. Indeed there is a
suggestion that the Laguna outbreak
may have originated in an illegal
importation of live larvae as a
‘bushmeat’ from Southeast Asia where
it is a delicacy (seen in Fig. 4 dined
upon by Mark Hoddle). In contrast,
the outbreak in San Diego is already
widespread and wunless control is
undertaken in Tijuana at the same
time as a programme north of the
border, there will be continuing re-
invasion of trans-border migrants, ‘wall
or no wall’.

So what is the scenario for southern
California with impending arrival in
the palm dominated greater Los
Angeles area? Although California’s
date industry has been valued at US
$65 million and ornamental palm tree
sales at $70 million per year, control
(and eradication) seems unlikely. This
is not least because initial infection pre-
dates visible crown death (by at least 3
months) and concealed spread surely
will continue. Dead ornamental trees
are very expensive to remove (Fig. 5).
Both private citizens and civic services
will be faced with costs of many tens of
millions of dollars for horticultural
excision. Although palms are an
integral part of the urban landscape,
already proposals are for replacement
with less thirsty and more shade-
producing urban landscape trees to
cope with known issues of water
shortage and elevated temperatures of
global warming (no denial in
California!). Fortunately, thus far at
least, the sole Californian native palm,
Washingtonia filifera, seems unaffected
and although a much less common
ornamental tree, it may increase in
popularity and continue to provide nest
sites for hooded orioles.

Whatever happens, it will not be the
first time contemporary North
American landscapes have lost
‘flagship’ tree species. Chestnuts
declined from 3—4 billion trees to a few
hundreds in the last century due to
blight caused mainly by a pathogenic
fungus (Cryphonectria parasitica), and
all species of ash are susceptible to die-
off from the recently invasive Asian
emerald ash borer (Agrilus planipennis,
Buprestidae). Urban entomologists will
continue to be in demand studying the
consequences of inadequate quarantine
inspection in a careless horticultural
trade.
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Meanwhile R. ferrugineus, the red
palm weevil, continues its inexorable
spread across the globe, with serious
consequences arising from killing a
range of economic palms. Even isolated
date palms at remote oases in the
Middle East and North Africa, oil
palms in plantations and coconuts on
Pacific islands are infested. Not only are
the adult weevils flighted but also
human-induced spread is hastened by
the international trade in live, but
weevil-infested, palms for landscaping.
In combination with predation by the
coconut hispine beetle, Brontispa
longissima (Chrysomelidae) and the
coconut rhinoceros beetle, Oryctes
rhinoceros (Scarabaeidae), coconuts are
in serious trouble throughout the
Pacific. Ignorance of entomology by
horticulturalists and arborists and
reticence of governments to fund
research and control is indeed costly.

Thanks to Mark Hoddle (University
of California Riverside) for discussions,
the Center for Invasive Species
Research for use of their photographs,
and to Karina Mclnnes for her line
drawing.
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Society News

Council Matters

The first meeting of the new Council
was held on the first Wednesday of
October and chaired by the President,
Prof. Mike Hassell. The President duly
welcomed Dr Alan Watt as a new
Trustee. Prof. Mary Cameron, Dr Sarah
Beynon and Ms Fran Sconce accepted
the positions of Vice President for the
forthcoming session, for which the
President expressed his thanks. The
President further advised that Prof.
Chris Thomas from the University of
York had been elected as President-
Elect.

Dr Tilley, as Deputy Chief Executive,
gave an overview of the York Insect
Festival held on Sunday 2" July at York
Museum Gardens and Hospitium.
Despite the non-delivery of some
merchandise due to a cyber attack on
TNT, the festival went well, with over
1,500 members of the public attending.
Dr Tilley explained that following the
success of the festival in York, the Insect
Festival had expanded to another event
held in Bristol Museum and Art Gallery
on 23 September 2017. On this
occasion 1,800 members of the public
turned up. The nearby nature reserve
served as an excellent site for ‘bug
hunts’ and the festival was preceded by
a talk and flea circus by Dr Tim
Cockerill on the Friday night. Dr Tilley
thanked the staff at Bristol Museum for

facilitating the festival and explained
that they were keen to repeat the event
in two years’ time. Dr Tilley also
mentioned the visit by some members
of Council to Daneway Banks nature
reserve during the summer. The
President said that he thoroughly
enjoyed the tour of the reserve, despite
not seeing any adult Large Blue
butterfies and thanked Prof. Jeremy
Thomas for showing them around.

Ms Kirsty Whiteford, as Deputy
Registrar, reported that Ento’17 had
been a very successful meeting despite
comparatively low numbers, which was
probably due to a similar meeting in
Uppsala at the same time. All the
Council members who attended said
that they had thoroughly enjoyed the
meeting and its venue. The President
commented that there was a certain
symmetry as Dr Gordon Port had
convened the first Ento’ 97 meeting in
Newcastle 20 years previously. Ms
Whiteford also gave an update
on progress with Ento’l8. All
arrangements are in hand and Dr
Oxbrough had produced a compre-
hensive information booklet for
dissemination at Ento’17. The meeting
programme is largely confirmed with
details available on the Society’s
website.

The Registrar reported that the
Marsh Christian Trust had generously
agreed to support the Westwood

Award with an annual prize of £1,000.
Some discussion ensued around
broadening the scope of the award as it
would now be annual rather than
biennial. The main considerations were
to expand beyond a specific
monograph  to an ‘outstanding
taxonomic work’; however, the scope
will be reviewed as part of the relaunch
process.

The Registrar provided an overview
of the current situation with the
Gardens of the Rose, as the Royal
National Rose Society (RNRS) had
very sadly gone into administration.
The Society owns the land on which
the Gardens of the Rose are set, which
was leased back to the RNRS. The
Society also has a pre-emption
agreement with the RNRS for certain
plots adjacent to the Mansion House
and Gardens of the Rose. The Society’s
solicitor, Mr Willans, has been in
ongoing contact with the RNRS
administrators on these matters and
much remains to be resolved. At the
present time, the Society can take no
action with respect to the Gardens of
the Rose until the site is cleared by the
administrators and a suitable point of
access from the Society’s premises can
be created, which may depend on
decisions regarding the pre-emption
plots. The President thanked the
Registrar and Mr Willans for their
adroit handling of a difficult situation.

Conference Participant Fund Grant Report

Victoria J. Burton "2

" Science and Solutions for a Changing Planet DTP, and the Department of Life Sciences, Imperial College London, UK

2Department of Life Sciences, The Natural History Museum, London, UK

Workshop: From micro to macro - methods to investigate soil biodiversity

This Conference Participant Fund Grant
was used to fund travel (£89.94), three
nights’ accommodation (£159) and a
contribution towards meals for a Soil
Macroecology Workshop at Queen’s
University, Belfast, 20th-21st November
2017. Without this grant I would have
found it very difficult to attend the
workshop as it was announced after the
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at the macroecological scale

research training support grant (RTSG)
associated with my PhD studentship
had already been spent.

Macroecology seeks to understand
ecology through the properties of the
whole — examining ecological patterns
at large spatial and temporal scales. In
contrast, soil ecology has generally been
studied at small spatial and temporal

scales and seeks to develop an
understanding through the study of
component parts as a ‘bottom-up’
approach. However, macroecological
methods are increasingly applied to soil
ecology (Decaéns, 2010; Orr, 2017)
and this workshop will produce a
timely review of macroecological
methods and how they might be
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applied to answer questions in soil
ecology.

The workshop brought together
national and international researchers
from a range of disciplines related to
either soil ecology, macroecology or
both.  Soil  biology  expertise
encompassed a range of soil organisms,
from microbes, micro- and macro-
arthropods, to earthworms. We
reviewed current macroecological
practice, challenges in soil ecology, and
how macroecological methods might be
applied to solve these. After agreeing a
structure of the paper we chose to focus
on three priorities for research in soil
ecology (Eisenhauer et al., 2017). Since
my PhD research focuses on the effect
of land-use on soil biodiversity (using
both macro- and micro-ecological
methods) I'joined the subgroup looking
at the impact of landscape context and

land use change on above-ground to
below-ground linkages. Work on this
review is ongoing with a final draft
planned for April 2018.

A large proportion of soil
biodiversity is comprised of insects and
other arthropods (Giller, 1996),
including ecosystem engineers (e.g.
termites, ants) that have profound
effects on soil structure and function.
My involvement in this workshop
supports the Society’s aims to promote
research in entomology, as the review
paper will highlight methods that can
further research of soil biotas. I am
grateful to the Society for enabling me
to attend this workshop, which was a
great networking opportunity and
continues to be a useful experience of
a working group in addition to
potentially adding to my publication
record.
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Entomology positively buzzing
on Open Farm Sunday

Jennifer Banfield-Zanin

Entomology Project Leader, Stockbridge Technology Centre

On a blustery and overcast — but
mercifully dry — mid-June morning,
Stockbridge Technology Centre (STC)
opened its parking barriers to the
general public for the day and took part
in the nationwide Open Farm Sunday
2017 campaign. Open Farm Sunday
(managed by LEAF) is an annual day
on which the farming industry opens its
doors, welcoming young and old on-site
to learn about what it means to be a
farmer. Each farm is unique, and puts
on different events that enable the
public to discover the range of goods
and services, and the types of work, that
go into producing food and managing
the nation’s countryside.

STC is a small horticultural research
company and education charity nestled
near Cawood in North Yorkshire. They
have a well-established educational
programme targeted towards food
production already running, though it
had a rather limited entomological
content — not acceptable to the
Entomology Team of two, both
committed Fellows of the RES! Thanks
to a RES Outreach Fund (ORF) grant
award, they have been able to buy a
number of materials to expand their
capabilities, including sweep nets and
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A particularly photogenic visitor putting the new equipment through its paces.
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Left: Children helping to plant more Tansy and other insect-friendly plants; Right: Taking a look at the Tansy beetles in the existing Tansy

patch.

basic identification keys. These were all
put to the test as part of the
entomology-focused activities at the
STC Open Farm Sunday.

A plethora of invertebrate-based
activities were run on the day and
proved very popular with the visiting
public. STC has several beehives, and
these were put on display with our
glasshouse manager (and resident
beekeeper) enthusing the kiddies with
their role in pollination. A long-
suffering Ento-spouse was conscripted
for face-painting and insect mask-
making. STC is a Tansy beetle ark site,
and children were put to work helping
plant up an expanded area with both
Tansy plants and other insect-friendly

A_l 4

plants for both the beetles and other
invertebrates to enjoy, complete with
the construction of a rather impressive
minibeast mansion!

A sweep-netting area and ID area
was put right next to entrance of the
site with the materials purchased with
the ORF grant. This activity turned out
to be a sweeping success! All ages were
drawn in, particularly while waiting for
a tractor ride tour of the farm. There
was, at worst, a consistent steady
stream of children, parents and
grandparents testing their sweep-
netting and microscopy skills (at
lunchtime), and normally a veritable
swarm of people sweeping through the
margins and  surrounding  the

L
.

microscopes set up for the public’s use!
The display of different types of insect
pests (including an unusually bold vine
weevil) and beneficials was also well-
visited, with lots of gardeners of all ages
keen to learn about invertebrate roles
in the environment, and different ways
to encourage them into their outdoor
spaces.

All in all, a very successful, if tiring,
day of entomology outreach and
education! Thank you to the Royal
Entomological Society for the kind
ORF grant award that helped us make
the day so interesting for the visitors,
and will contribute to an expanded
entomological outreach capacity for
STC in the future.

- - e’

Left: Visitors of all ages could try their hand at sweep-netting; Right: Sweep-net contents were brought to the ID Table, where keys and
equipment were available for visitors to try and identify their catch.
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Report on use of an Outreach Fund Award to
study Auchenorrhyncha from Kibale, Uganda

Alvin Helden
Department of Life Sciences, Anglia Ruskin University, Cambridge CB1 1PT

Award £500

[ used the award to part-fund the costs
of carrying out my first year of insect
collection for my present project,
Auchenorrhyncha  (leafhoppers — and
relatives) of Kibale: initial species list,
host plant associations and mouthpart
morphology. Specifically, the money
went towards the administrative costs
associated with applying for research
permits and fees, specimen collection
fees and export permits.

I travelled to Uganda, as planned in
August 2017, spending 10 nights at
Makerere University Biological Field
Station (MUBFS). During my time
there, 1 focused on collecting
Auchenorrhyncha attracted to the
moth trap (sheet) that was running
each night. I also carried out some
initial collecting using tree-beating,
with a focus on the small tree species
in the genus Erythrococca, and sweep
netting. However, due to my
responsibilities on the field course at
the time, the non-moth trap sampling
was limited this year. I hope in 2018 to
travel a few days in advance of my
students to enable some more intensive
sampling of this nature.

In total, I photographed and collected
approximately 240 individuals and am
now working through mounting the
specimens, and  making  and
photographing genitalia preparations. I
am also working to gather as many
identification references as possible, to
aid later species determinations. A
selection of photographs taken in 2017
can be seen in Figure 1.

My plan for the future is to continue
to collect specimens during and prior
to the 2018 and 2019 field trips. Then
to process all male specimens in order
to produce an initial species list for
Kibale by 2022, together with an
accompanying series of photographs.

I would like to thank the Royal
Entomological Society for supporting
my work with an Outreach Fund
Award during 2017.

Figure 1. Examples of Auchenorrhyncha
sampled in Kibale National Park, Uganda in
2017.
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