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EDITORIAL

Hello and welcome to Antenna 41(4).
By the time this issue reaches you, the
year will be nearing its end. With results
from the 2017 ‘Big Butterfly Count’
now in, it's good to see that many UK
species looked to have fared better this
year than in 2016 (a notably bad year
for UK Lepidoptera), though it appears
to have been a difficult year for some
groups, including our native common
whites. Another butterfly that’s been
challenged in 2017 is the native British
swallowtail. As reported by the local and
national media, multiple caterpillars of
this rare species (along with their
equally rare host plants) were stolen
from the Norfolk Broads over the
summer. Our native swallowtail is
perhaps  our most  impressive
lepidopteran, and one that I personally took great pleasure in observing regularly
whilst working for the How Hill Trust in Ludham, an Environmental Study Centre
that has recently celebrated its S0th anniversary. With the saddening news of these
thefts in mind, I was particularly pleased to receive an email from Mark Collins
back in September to inform Antenna about the recent creation of the ‘Swallowtail
and Birdwing Butterfly Trust’, a new charity created in the UK on 4™ August 2017
for the purpose of conserving and protecting species of the Papilionidae family
worldwide. For those keen to learn more, the Trust’s website went live at the end
of August and can be found at ‘www.sbbt.org.uk’.

As the formation of the ‘Swallowtail and Birdwing Butterfly Trust’ and the
content of this issue shows, Lepidoptera are a key focal group within entomology.
All of the articles in this Antenna focus on butterflies and moths, with offerings
covering a range of topics. The first of these takes us far afield and high above sea
level, with Pritha Dey’s article on ‘Mothing in the mountains: From the Himalaya
to the Andes’. This is followed by Daniel Hackett’s taxonomically-themed offering
on identification issues in the genus Helicoverpa. This will be of particular interest
to anyone working with H. armigera, which, as the title (and content) of this article
attests, is indeed ‘An Obscure Pest’. Ray Cannon then provides a vivid account of
mating behaviour in butterflies, accompanied by a stunning selection of his own
images that are sure to brighten even the very longest and darkest of winter days.
These are only the tip of the iceberg of Ray’s entomo-photographic portfolio, more
of which can be viewed online by typing ‘Ray Cannon’s Nature Notes’ into Google
(or any other search engine of your choice). Finally, John Burton provides his
account of ‘Gilbert White the entomologist’, drawing upon the 18" Century
parson-naturalist’s journal entries (which include numerous references to
Lepidoptera) to evidence his interest in insects.

In keeping with our lepidopteran theme, we also feature five book reviews in
this issue, the majority devoted to publications on butterflies and moths. These
include a long-overdue review of Richard Pyle’s ‘Mariposa Road’ — a book on a
butterfly ‘big year’ that I'd recommend to any entomologist, and just about
everyone else to boot! Lepidoptera even pop up in the correspondence section,
with this group appearing in an erratum from Richard Jefferson to his article on
insects and bryophytes in Antenna 41(3). Society News too has a lepidopteran feel,
with Antenna’s own Peter Smithers getting this section underway via an interview
with Honorary Fellow and ‘Ambassador of Butterflies’ Clive Farrell. Society News
also features a report on the RES 2017 Annual Meeting, held at Newcastle
University and featuring at least a talk or two on Lepidoptera, as well as a report
on the International Entomological Congress 2016, held in Pakistan and with a full
day focus on pink bollworm. Butterflies and moths also receive mention in Jorge
Noriega’s light-hearted report on entomological attire observed adorning delegates
at the ICE in Florida. Somewhat surprisingly perhaps, the Lepidoptera have been
pipped to the post by another insect taxa when it comes to frequency of occurrence
on items of ‘entomo-clothing’. Nevertheless, if the content of this issue is anything
to go by, the Lepidoptera are securely holding onto top spot when it comes to
recent Antenna copy flow!

Dave George
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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
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CORRESPONDENCE
Verrall Supper Bursaries for 2018

From the “van Emden Bursary Fund”, the Entomological Club will award up to three bursaries to registered students and
other early-career entomologists in connection with the Verrall Supper on Wednesday 7th March 2018. The aim of the scheme
is to introduce to the Verrall Association promising young entomologists who are likely thereafter to wish to continue their
membership themselves. A bursary funds a one year membership of the Association and the Supper, as well as up to £40 of
any travelling expenses incurred. Perhaps more importantly, the award recognises merit, and can be included on future CVs.

Proposals for bursaries must come from academic supervisors or other relevant managers with some standing in entomology,
and proposals should be submitted to entclub@yahoo.co.uk by 10th February 2018. There is no prescribed format for
proposals. One side of A4 may well be enough, and the following list gives guidance as to what might be included:

Name, date of birth, postal and e-mail address of person proposed.

Subject of research study or other entomological work, stage reached, source of funding and achievements so far, evaluation of
future promise.

Any evidence of interest in entomology at an earlier age and any previous practical involvement.

Helmut van Emden
Hon. Treasurer, Entomological Club
(www.entomologicalclub.org)

Field and identification skills

Dear Editor,

Having read the very interesting article by Clive Betts et al., in Antenna (41: 65-73), which mentions the continuing and
worrying decline these days in field and identification skills, I must confess that I find it surprising that students who intend
to find work post university in nature conservation have not already taught themselves some identification skills, at least in
those wildlife groups that most interest them. I suppose that the answer partly lies in their not having developed such a serious
interest in fieldwork until they have actually started a university course.

As one whose interest in wildlife began at an early age in 1940 (I'm now 86), I very quickly learnt to identify through my
own efforts many species in the field as my initial interest in birds, mammals and reptiles, rapidly widened by 1946 to include
plants and insects. And there was nothing in those days like the extensive library of identification field guides available today.
As soon as [ was aware of its existence I joined the London Natural History Society and participated in their field excursions,
thereby benefiting from the knowledge, experience and helpfulness of their specialist members. Joining their local natural
history society or wildlife trust is surely what students intending to make a career in nature conservation should do. In my
case it led me from being an amateur naturalist to a professional career in natural history. Now long in to retirement [ am an
active amateur naturalist again!

Your faithfully,

John F. Burton
(FRES, FZS)

Erratum

In the article by Jefferson in Antenna Volume 41 (3), pp 108-119, the statistics for the numbers of scarce and threatened
species in the Conservation section (page 112) should read:

‘Of the specific bryophyte feeding insect species identified in Appendix 1 and that have had their conservation status assessed,
24 species (33%) are nationally rare, scarce or notable. Of these, 12 species are moths, one of which, the Scarce Brown Streak
(Aplota palpellus), is listed on Section 41 of the Natural Environment and Rural Communities Act 2006 as a species of principal
importance for the conservation of biological diversity in England (Priority species).’

Richard G Jefferson

Minilivestock Producers and Edible Insect Stockmanship: An
Exploration of Invertebrate Farming in Europe and North America

Do you have any experience of rearing/farming insects for food? If so, would you like to participate in social science
research that explores the emergence of invertebrate farming in Europe and North America? At this stage, participants
are being asked to complete a short profile survey prior to being interviewed at a time that is convenient to them (e.g.
via Skype or phone). For more information about the study, please contact Dr Rhoda Wilkie at the University of
Aberdeen (Scotland, UK): r.m.wilkie@abdn.ac.uk
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Mothing in the montains

From the Himalaya to the

Pritha Dey

Zoologische Staatssammlung
Munchen

Wildlife Institute of India
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Andes

I have spent the last three years
studying moths in the Himalaya, having
the most wonderful experiences in
getting to know this lesser known
group of insects in habitats from
pristine forests to the most disturbed
and heavily touristed areas. These
extremely diverse habitats, the
uniquely diverse moth species within
them, and the warmth of the local
people have shaped my experiences in
the most unforgettable way. The goal of
my studies was to contribute to an
inventory of moths for the area. An
inventory is of primary importance as a
part of biodiversity conservation,
particularly  in  threatened and
fragmented landscapes like the Western
Himalaya. Such an inventory for the
Western Himalaya is, however,
scattered and incomplete, despite the

of the
biodiversity of the region. A record of
moth both
morphological and molecular
Western
Himalaya would add greatly to the

intrinsic  interest unique

fauna based on

characteristics from the
existing data and assist further work
into moth diversity in this area.

Earlier this year (2017) I had the
opportunity to visit Chile, South
America, catching, watching and
learning about the moths that reside in
the foothills of the longest mountain
range in the world, the Andes. This
activity formed part of a conference
and field trip where I represented my
German Axel

Hausmann, under whom [ am pursuing

supervisor,  Dr.

a part of my doctoral degree (which
also includes work in India).
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The team inside the sclerophyllous forest, Chile.

Chile is a country of contrasts, like
nowhere else. With a zig-zag coastline
of about 4,000 miles, it is packed
between the Andes and the Pacific
Ocean, with the Atacama Desert in the
north. Highly diverse in climate and
vegetation regimes, it is attractive to
scientists all over the world as a study
site. Both tropical and temperate
influences converge in this part of the
planet, constituting a powerful
evolutionary drive. A natural mosaic of
landscapes throughout the
country, enclosed by geographical
barriers that have given rise to a scale
of endemism currently unknown
elsewhere. In the third largest insect
order, Lepidoptera, it is estimated that
some 50% endemism exists in this
region at the species level, with most
species restricted to central Chile and
the oceanic islands.

For the first time, Forum Herbulot (a
global gathering of Geometridae moth
experts organised every two years in
remembrance of the great taxonomist
Claude Herbulot) was taking place in
Latin America, in the land of the Puma
and the Andean Condor. This was the
IX% Forum Herbulot, held in January
2017. Two field trips were included,
one on the peninsula of Hualpén, in the

exists
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coastal sclerophyllous forest of Central
Chile, the other in the mountainous
temperate forests of Cordillera de
Chillan (Las Trancas) in Southern
Chile, both of which afforded the
opportunity to sample the local
Lepidoptera.

On our first night of sampling, we
took a 1.5 hour bus trip from
Concepcion to a drop-off point
towards the coast. We then progressed
on foot to reach our light trapping site,
through a maze of sclerophyllous forest
dominated by species including Peumo
(Cryptocarya alba), Boldo (Peumus
boldus) and Mayten (Maytenus boaria).
We walked for nearly two hours,
observing the forest change as we
neared the coast. The vegetation
structure was a mesmerising mosaic,
and to me everything was new and
unknown. En route to our destination,
we came across the most exquisite tiny
red flowers, a find which got everyone
photographing excitedly; it was the
Copihue, the national flower of Chile!
And all the time we were looking for
moth caterpillars too. Whilst picking
our way through the leaves of shrubs,
my supervisor Dr. Hausmann stumbled
upon a stunning Saturniidae caterpillar,
Ormiscodes socialis, on a Chusquea

quila (a local bamboo species). The
Saturniidae family is comprised of the
larger bodied moths, like the Atlas or
the Luna, and this particular family is
known to have many endemics from
this region.

We meandered our way to the light
trap points and started erecting the
traps, though with the long days in this
part of the planet it would be past
21:00 before we would start seeing any
moths. With so many of us present, and
all of us fuelled by excited anticipation,
chaos reigned around the light trapping
session; someone kicked over the
generator (used to run the light trap),
someone tripped and someone fell! For
the first hour, nothing arrived at the
light trap. We speculated that it might
be the sudden dip in the temperature.
No sooner had that first fruitless hour
passed, however, than the light trap
started filling up, with other insect
groups also making an appearance
(mostly beetles). Everyone got busy
photographing and catching them, with
the session standing out from others
I've taken part in on account of both
the sheer diversity of species visiting
the trap, and the differences between
the species caught here as compared to
my normal sampling sites, up in the
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Landscape overlooking the sclerophyllous forest (Hualpén).
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Ormiscodes socialis caterpillar on Chusquea quila.
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Hike in Reserva Nuble.

Himalaya. Moths are enormously
difficult to positively identify at a light
trap, however, so I had to wait for the
next day to exercise my taxonomic
skills, when the specimens would be
sorted.

For our next trip, the following day,
we ventured away from the coast, from
Concepcién to Chillan. This location is
perhaps best known for being home to
the Nevados de Chillan chain of
volcanoes, which contains one of the
country’s most active volcanoes. It is
part of the Southern Volcanic Zone of
the Andean Cordillera. Disaster had last
struck via an eruption in 2009, and the
area was on high alert during our visit,
with one of our group even capturing a
photo of the ‘smoking’ volcano! We
reached our sample site at around
20:00, which just gave us time to put up
our light traps before sunset. While
putting up the light traps, I noticed black
thorny caterpillars almost everywhere
on the ground! On closer inspection,

160

these turned out to be caterpillars of the
Saturniidae moth genus Ormiscodes,

which feed exclusively on the
Nothofagus tree, a Gondwanan relict
species found in this region! We caught
continuously throughout the night and
again found some amazing moth species
visiting our traps.

The next day we hiked 20 km into
the Reserva Nuble. As a keen amateur
bird watcher, I was very eager to see the
Andean Condor, the National Bird of
Chile. I even asked one of the guides to
keep an eye out for one for me! Within
the first twenty minutes of our hike
there it was, flying so high that I had to
strain my eyes through the binoculars
to catch a glimpse of this majestic
raptor. With the day having already
returned such a wonderful sighting, we
felt almost spoilt when a few minutes
later the endemic day-flying moth,
Castnia eudesmia (the only Lepidoptera
species with a vulnerable status in
Chile), came and perched on my

colleague’s arm! What a delightfully
spectacular moth it is! I happily took
photographs until it alighted and
fluttered away. We returned from the
hike and, with this being last day of this
fantastic experience, 1 returned to
Germany and my PhD, albeit with a
wish to visit this area again to
(re)experience mothing the Latino way!

My visit to Chile was a short but
enthralling experience for a moth
ecologist like me! I would like to thank
Dr. Luis Parra and his amazing team for
such wonderful organization of the
meeting. Getting to learn more about
the global diversity contrasts of this
lesser known insect group enriched me
and gave me an even greater impetus to
work towards a career in moth
conservation. As [ always say, no
mountain is too high!

Reference

http://www.worldatlas.com/webimage/
countrys/samerica/chile/clland.htm
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Dr Daniel Hackett

3 Bryanstone Rd,
London N8 8TN
Email: danielhackett53@gmail.com
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The saying “keep your friends close but
your enemies even closer” (probably
first used in the film The Godfather II)
has its application in entomology too.
We study our friends in great detail,
down to their habitat and biotype
requirements, in order to promote their
long-term survival and conservation.
The Large Blue butterfly is a good
example, as published in the last issue
of Antenna (Thomas, 2017).

Our enemies, in this case agricultural
pests, generate far greater amounts of
literature on their bionomics. Some
species go by various common names,
but their
somewhat more stable, being more
restricted. We are upset by name
changes, particularly when the species
we know as “x” is redefined, usually by
the “splitters” of the taxonomic world.
If it’s a simple swap it is not too bad;
we slowly start using the new name,
which is most often at generic level, if
we see the point. This happened with
the genus Heliothis after Hardwick
published his monograph on “the Corn
Earworm Complex” in 1965 (reference
below). The Corn Earworm is strictly a
single species of the New World,
(Helicoverpa zea), so one could say

scientific names are

|

Obscure Pest?

Hardwick was being partial or even
facetious, since the Heliothinae contain
some of the most polyphagous moths
in the world, and get given common
names depending where you are and on
what crop they are feeding on. Tomato
Fruitworm and American Bollworm,
for example, are but two of many
common names applied to Helicoverpa
armigera.

Hardwick’s contribution was to erect
not only a new genus (Helicoverpa, the
species of which are anatomically
different from the other Heliothinae),
but new species (and subspecies),
previously confused with other, better
known ones. In Africa there were two
species of Heliothis (armigera and
assulta), but these were renamed
Helicoverpa and both gained subspecies
status (a. armigera and a. afra).
Additionally, two more species of
Helicoverpa were described de novo
from the world collection he examined
(fletcheri and toddi). The new name
Helicoverpa was resisted by many and
publications  calling their
Heliothis continued at least up until
2000.

I class the rest of this article as part
reminiscence and part attempt to

161

insect




Plate 1. Helicoverpa fletcheri Hardwick reared from Sorghum and Artificial Diet in Wad Medani, Sudan in 1978.
Photos c¢/o Tim Lewis-Bale

elucidate the status of the “lesser
bollworms” by drawing the situation
to the attention of the reader. It is
clearly necessary to be aware of
identity problems in entomology. I
seek explanations as to why little or
no new material of these species of
insects has come to light. My first,
perhaps presumptuous guess is that
no-one is looking, as virtually no-one
is aware of these species. Maybe
ecological survey work is not going on
at the right level; probably field
entomologists are just seeing eggs and
larvae on the more valuable crops and
reaching for a spray. The field
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situation in Africa could be the
subject of several more articles. Even
with trained taxonomic input it could
indeed turn out to be the case that
Helicoverpa armigera is the dominant
culprit for the crop damage
witnessed. But if so, what then are the
sibling species’ host ranges and why
are they less successful, or successful
only under certain circumstances?

Helicoverpa fletcheri
Hardwick revisited

My PhD study, carried out in Sudan
and at Bangor University (Hackett,

1980) included a chapter on diapause
in Helicoverpa armigera (Hiibner) along
with its congener, H. fletcheri
Hardwick. The latter is a much less
known insect than the former.
Hardwick (1965) had named fletcheri,
a new species, after examining the
world collections of Heliothinae,
creating the new genus Helicoverpa. In
his monograph he named eleven new
species and two subspecies altogether.
It took some time for the
entomological world to accept that
Helicoverpa was a valid genus and there
are still some cases of it being
misapplied to Heliothis spp.
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Plate 2. Helicoverpa armigera (Hubner) reared from Sorghum at Wad Medani, Sudan in 1977.

As one might expect, distinguishing
a new species amongst a very common
pest is fraught, since in this case the
differences appear slight and laborious
to examine. Nevertheless, H. fletcheri is
believed to be a “good” species. One of
the locations for H.fletcheri was given as
“the White Nile, Sudan, collected by
Captain Yardley” in Hardwick (ibid).
There was no date given for the Sudan
record in the monograph, but I have
tracked down an expedition to that
area (Hamann and Klemm, 1962)
which Yardley was part of, with the
help of Brian Taylor. This makes my
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specimens from my rearing
experiments on sorghum and an
artificial diet in 1978 the first new
records for over 15 years. No other
entomologist known to me in 1978 had
seen (or heard of) the H. fletcheri. The
simple presumption had been that
‘Heliothis’ (the old name for Heliothis
and Helicoverpa) larvae, as well as eggs,
would be H. armigera. This situation
was corrected by sending adult
specimens from my rearing to the
NHM where they were identified
definitively as H. fletcheri by Martin
Honey.

Since then, Matthews and Jago
(1993) working on Millet in W. Africa
(1985-87, vouchers deposited in the
NHM) state that H. fletcheri and H.
armigera occur together in the Sahel.
Other collectors: G.Popov, 1965,
Zinder, Nigeria, J.C.Deeming, 1972,
Sokoto, Nigeria and Terril, 1979,
Sokoto, Nigeria, have also deposited
specimens of H. fletcheri in the NHM,
indicating that this species is quite
frequent in (at least) that area. A
distribution map of known locations
(before 1965) is given in Hardwick
(ibid.)
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Seasonally speaking, the H. fletcheri
NHM  specimens collected by
Matthews in 1986, by light trap, range
from 11 July to 3 October, which fits
in with the observation, first stated by
Hardwick, that this species is only
active in the Sahel (in this case W.
African) rainy season. My observation
in the Sudan, which has a similar rainy
season, was that pupal diapause
incidence was high (74%, n=92) in
September and that adult emergence
took place from June to August the
next year (Hackett and Gatehouse,
1982). This confirms the idea that long
term diapause is this species’ survival
mechanism in the area, rather than
migration out of it. This was/is quite
unlike H. armigera which has no pupal
diapause in the area at that time of
year. Intriguingly, earlier observations in
the Sudan Gezira on the “American
bollworm” by Cowland (1936) (citing
short cycle, shallowly buried pupae and
long cycle, deeply buried pupae,
interpreted by him as a features of non-
diapause or diapause) stated diapause
did occur in October (38%), rising to
100% in March. It now seems likely
that he had to be referring to H.fletcheri
mixed with H. armigera. The latter
species does not diapause in October;
it is far too hot then. Some H. armigera
probably do diapause in January and
February in the field after feeding on
vegetables, when the Gezira is at its
coldest and days are shortest (Hackett
and Gatehouse, 1982). Balla (1970),
who appears to have been working on
pure H. armigera in Sudan, found no
diapause, which could be explained if
he kept larvae indoors, rather than in
cold damp soil, so probably averting
this behaviour. The contrast of
observations in diapause incidence in
the late 60s compared with the late 30s
could also imply that there has been a
change in dominance between the two
species over the years, with H. fletcheri
becoming locally rare, or simply
undetected. Is H. fletcheri going
undetected these days? This hinges on
the methods by which it would be
detected, as well as an awareness of the
possibility of its occurrence in the first
place.

Hardwick’'s  monograph  (ibid)
entitled “the Corn Earworm Complex”
is still the key reference for this group
of moths. But it is long out of print and
small, blurry  habitus
photographs of two each of his type

contains
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specimens. Not surprisingly,
considering the moths vary greatly in
size, colouration and markings, (which
were described), the habitus only
amounts to a guide. Therefore, species
recognition, and the creation of new
species plus subsequent
determinations, leans heavily on
dissection of the genitalia, particularly
of males, by everting the vesica. This
organ’s morphology, particularly the
layout of the spines and basal pouch
diverticula, he stated, was definitive,
although he included more general
characteristics like size, colour and
markings of each species of moth for
diagnosis too. Under these
circumstances detecting the occurrence
of a species amongst H.
armigera would be very unlikely and
laborious. Most field entomologists,
often prescribing chemical sprays based
on egg and larval counts whilst being
of the species’
existence (as I was), could maintain
that its presence would make no
difference: all will be killed by the
spray. This is short sighted if natural
enemies are part of the scouting
checklist, however, or if pesticide
resistance develops. If effort could be
devoted to rearing these larvae through
to adults and dissecting them, H.
fletcheri (and other Helicoverpa- assulta
afra and Helicoverpa toddi - see below),
and possibly even Heliothis spp. may
turn out to be present. Indeed,
Matthews and Jago (1993) (ibid.) even
found that H. fletcheri was often
dominant over H. armigera in Mali.

second

unaware second

Images of H. fletcheri and H.armigera
can be seen on Plates 1 and 2. There are
size differences, but both H. armigera
and H. fletcheri can vary in size within
themselves, according to their larval
feeding experience. There are also
forewing background colour
differences (sexual dichromatism), but
these are subjective and therefore hard
to describe. In addition, colours are
prone to fading in old specimens,
although I believe mine are not faded.
When taking a photograph there are
also light quality and camera colour
sensitivity factors to consider, as well as
background contrast. Perhaps the most
clear-cut  difference between H.
armigera and H. fletcheri habitus is that
there are prominent forewing spots
with a greater white component in the
post medial fascia of H. fletcheri. These
may nevertheless vary; being very small

in some H. fletcheri individuals. Plate 2
shows that H. armigera can also have
small spots in this zone! In short, there
are no clear, consistent, objective,
confirmatory external characters, only
trends in a series. Therefore dissection,
particularly of males, is necessary.
Hardwick does also point out internal
characters in females, such as lack of
spiculation in the lumen of the
appendix bursae, to distinguish H.
fletcheri from H. armigera, but like so
much of the above, these must be
regarded as relative.

Helicoverpa fletcheri is recognised as a
pest of Bulrush millet (Pennisetum), and
perhaps millets in general, therefore
including Sorghum (Matthews and Jago,
1993). It has been reared on Sorghum
in Sudan, though to date has not been
found on this crop in the wild.
According to records from Sudan and
Mali, it also feeds on Sesame, Sesamum
indicum (Hackett and Gatehouse,
1979), wild Sesame S. alatum
(Matthews, 1991), Heliotropium spp.
(Hackett, 1998), Zornia glochidiata
(Leguminosae) and Hibiscus
(Matthews, 1991). Its occurrence on
Sesame has been picked up on the
CABI website and Wikipedia page for
this species, but it could easily co-occur
with H. armigera, rather than be one of
the main pests on this crop. The way
these references state this species’
hostplant record imply it is restricted
to that plant, and not an important pest
of other crops.

It seems premature, considering a).
the problems of recognition and the
lack of tests rearing this species on
various foodplants, and b). lack of
rearing and dissection of adults of
presumed H. armigera from the various
potential hosts, to set the limits of H.
fletcheri’s biology. Indeed, it is possible
that H. fletcheri might have been a pest
of cotton in Sudan in the late 70s, since
the approximately 25% of H. fletcheri
that did not diapause from my rearing
experiments in September 1978
(Hackett and Gatehouse, 1982) would
have to move to a new hostplant, and
cotton was the only widespread
flowering plant in the vicinity in
October. As mentioned above,
Cowland (1936) stated that “Heliothis
obsoleta”, an early name for H.
armigera, (as well as H. fletcheri ), was
found at that time on cotton in the
Gezira in October.
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H. armigera’s lack of diapause in
September and October (the end of
the rainy season) (Hackett and
Gatehouse, 1982) means that local
breeding may
population levels on vegetable plots
and along the Nile bank gardens,
potentially from November to March
as cited by Balla (1970). The bulk of
the population, however, appears to
leave the Gezira southwards at the end
of October, assisted by northerly winds.
There they may still find Sorghum, this
crop often being planted later in wetter
areas south of the Gezira. There is also
a possibility that migrating moths reach
Uganda, where year-round breeding has
been recorded.

continue at low

After my time in Sudan and Bangor
University I moved on to a two-year
ODA posting in Tanzania, mainly
testing pyrethroids, which were newly
released at the time, on cotton. My
previous experience and curiosity led
me to collect more Helicoverpa from
various hosts in my spare time,
including two specimens of the
distinctive, yellow H. assulta afra; one
from a light trap at Ilonga, Kilosa, near
Morogoro and one reared from a larva
found locally on Okra Hibiscus
esculentus in 1981. 1 was also hoping to
see H. toddi (Hardwick), which has
been recorded from E. Africa (Tanzania
and  Kenya) and  Madagascar
(Hardwick, 1965). It may be in my
collection, hard to recognise from the
habitus description and photographs in
Hardwick, or even those on the
Afromoths website. Dissection calls!

With 35+ years having passed since
my fieldwork, I was wondering what
advances in our knowledge of these
moths might have occurred, for
example in the form of new records or
new specimens of African Helicoverpa
spp. that might be found in museums
or other repositories. Maybe there
would be new tools by now, even a
molecular test, to back up that tricky
dissection. Apparently not!

An antibody test (Trowell et al.
1993), dubbed Lepton, was developed
to distinguish all life stages of H.
armigera from H. punctigera in Australia
(which co-occur on cotton there), but
it has seemingly gone out of use.
Whether a test would be
applicable to dried, older adult
specimens is not known, and H.
punctigera is only endemic to Australia

such

Antenna 2017: 41 (4)

anyway. In theory biochemical tests
could aid other Helicoverpa species
verifications if this was seen as a
priority. DNA barcoding, at least for
the main Helicoverpa pest species, has
been published on GenBank.

This article has been facilitated by
visits to the NHM where I have viewed
the collection of African Helicoverpa,
with the kind permission of Alberto
Zilli. T have seen the types, as well as
other specimens, of the four relevant
species in the main collection bearing
determination labels. There are, of
course, plenty of H. armigera types, 78
H. fletcheri, (including many added by
Matthews), 95 H. assulta afra and 17
H. toddi. There are also many other, “in
limbo”, as yet un-determined
specimens in the collection of
supplementary accessions, with enough
spotting on the forewings to suggest
they may not be H. armigera (but
perhaps H. fletcheri). These dubious
specimens would currently require
dissection for species determination.
They are old, valuable and fragile, and
if they turn out to be species other than
H. armigera, they might yield new
country, season and hostplant records
(although most seem to be from light
traps). Beyond the NHM, there is an H.
fletcheri specimen in a collection in
Zimbabwe (Vengai Mafirakurewa,
Zimbabwe Plant Protection Research
Institute, pers.comm. det. J.Holloway,
1981) that I have been sent a
photograph of This suggests a new
country record, but it still retains its
abdomen. H. toddi is recorded for
“Southern Rhodesia” in Hardwick, but
this species lacks prominent forewing
spots.

Perhaps readers have ‘H. armigera’
specimens in their collection they are
doubtful about, or my photographs
suggest might be another species. If so,
please get in touch as I'd love to hear
about them. I have come across three
correspondents so far (two PhDs on H.
armigera parasitoids in E. Africa and
one cotton pest species surveyor in
Madagascar), who have worked in the
field 1980 to present, but who were
not aware of the possibility that more
than one species of Helicoverpa might
be ‘out there’. Clearly theories on any
aspect of pest biology, their natural
enemies and their management rest on
correct species identification. But in the
case of “H. armigera”, there is enough

information to raise suspicion that mix-
ups are likely to occur under certain
circumstances. Are we talking about H.
armigera s.s. or s.1.? Progress would be
made if more vouchers were kept and
critically examined, and easier to use
detection methods were available.
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Photo 1. Danaus chrysippus bataviana
male nectaring and showing abdomen.
Bali, Indonesia.

Photographin
courtship and mating
behaviour in butterflies

Ray Cannon

Finding a mate is one of the biggest
challenges facing any animal which
relies on sexual reproduction. For
butterflies, the process of finding,
recognising and attracting a mate
usually rests on a combination of sight
and scent (Vane-Wright and Boppré,
1993). The task of finding, or locating
a mate is usually carried out by males,
although females can facilitate the
process by placing themselves in the
vicinity, for example flying past
perching males who then give chase.
Photographing stationary insects, for
example when they are nectaring on

flowers, is relatively easy and produces
some satisfying rewards (Photo 1).
Capturing images of behaviour and
motion is an altogether more
challenging prospect and requires a
good deal of patience, perseverance and
luck. It is, however, very rewarding to
try and can sometimes produce
interesting results.

Perching and searching

Male butterflies can either sit and wait
for a female to come to them (Photo
2), or they can actively search for
receptive partners within a wider area.
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