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EDITORIAL

Wintertime

Welcome to the winter edition of
Antenna.

This edition has a bias towards the
history of entomology with an
account of the life and work of the
Victorian coleopterist G C Bignell and
a history of William Jones’ collection
of paintings of Lepidoptera which was

published as The Icones’. John
Feltwell looks back at the societies
celebratory expedition to Sulawesi
and we also have a fascinating
account of the collection and use of
spider silk past and present from the
artist Elanor Morgan. Continuing the
theme of artists engaging with
entomology, we have Pat Ellcots Bug
Project, which explores her
fascination with the insect world and
records the enthusiasm with which
her local schools engaged with the
project, collecting, studying and
drawing insects found in their school
grounds. Also Roger Kemp drops a
pebble into the entomological pond,
offering an interesting idea for
consideration and comment.

Greg and I are pleased to see such a
wide range of subjects being offered
to Antenna, as breadth of subject
material is one of Antennas strengths.
However, one area that has been
under represented in recent issues is
the short scientific communication.
So this is a call for more science to
mix in with the general interest
articles. We are looking for those
short speculative papers that were
the mainstay of The Entomologist’
and articles that convey your research

to a general audience. As scientists we
have a duty to convey our work to a
wider audience, communication and
the exchange of ideas are the very
essence of our discipline. Antenna is
an ideal vehicle with which to do
this. In the high pressure world in
which we find ourselves time is often
the one thing in short supply, so
reading around journals at the edge or
outside of one’s field is not tenable.
However scanning an article in
Antenna can bring to your attention
ideas or tools of which you may not
have been aware. An article
summarising your work in Antenna
will take your research to
entomologists around the world thus
increasing the chance of a
serendipitous connection. The
circulation of Antenna is greater than
that of the average journal and
reaches entomologists in every field.
So take advantage of this opportunity
to disseminate your work as widely as
possible and once published,
condense your work into an article
and bring it to the attention of the
wider entomological community.

Peter Smithers

CORRESPONDENCE

High cost of electronic access to RES Journals

Given the importance now of
electronic access to Journals and the
way we now access papers online [
would like to question why the RES
charges so much for e-access to its
Journals for its membership. At
present the basic membership
(Fellows) is £49. If you want
electronic access it will cost an
additional £35 as long as a hard-copy
Journal is also taken! So if one added,
for example, Systematic Entomology at
£83 that comes to an eye-watering
£119. This seems extortionate
compared with what other Societies
offer their membership. The Linnean
Society charge £45 for membership
plus just £15 for e-access to all

2

journals; The British Ecological
Society charge £40 plus £15 (plus
VAT for the UK subscribers). Last in
my small survey- the Entomological
Society of America charges $130
(currently around £86) for annual
membership but that automatically
includes full online access to all it’s
journals (and going back through
older issues). I used to think this was
on the high side but compared with
RES it is a positive bargain.

So does the membership/Fellowship
have an explanation on these charges?
Council should be urged to look at
pricing policy for both Journals and e-
access in the light of the interests of
members/fellows. It might be that a

rate of say, £20, for access to all
journals would be a great incentive to
recruitment and retention of
membership. Many no longer want to
paper Journals anyway and not having
to subscribe would save printing and
postage costs- an environmental
advanatge as well.

Dr Michael R. Wilson
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ARTICLE

Jan Freedman’,
David Hodge?
and Andrew Kearsey?

"Plymouth City Museum and Art Gallery,
Drakes Circus, Plymouth, PL4 8AJ

Tel: 01752 30 4774

email: jan.freedman@plymouth.gov.uk

2Son of Elsie Bignell,
daughter of George Carter Bignell

3School of Biology, Newcastle University,
Newcastle Upon Tyne
email: andrew.kearsey@gmail.com

Many museums contain wonderful
and  scientifically  important
entomological collections from the
nineteenth century. This was a time
when the new pastime of collecting
animals and plants was at its most
vibrant, inspired by the curiosities of
the natural world. These early
pioneers set the precedence of
entomological collections, with their
. ] ) ) meticulously detailed labels and
The reputation of the late Mr. G. C. Bignell as an entomologist  incredible patience in mounting and
is too well known to need any comment of mine...” organising their finds. The scientific
(HOngOIl, 191 7) and educational importance of these

early collections has been invaluable
to our knowledge and understanding
of taxonomy and ecological diversity

] (Forty, 2009). Museums are
I h e I Ife a n d continually restoring collections to
increase access to researchers, students

and members of the public (for
example, see Scoble and Mendel,

.
Entomological @i
Simmons, 2009).

Plymouth City Museum and Art

— Gallery (PCMAG) opened in 1910, to

o ec Io n s o provide enlightenment and education
to people of Plymouth. Many

specimens and objects were acquired

G eo r e ca rte r and donated before the museum
opened, including collections of art,

human history objects and natural

= history specimens. One natural history
B I n e I I donor in particular has become one of
the museum’s most important

collectors.
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Figure 1 (above). Photograph of a young George Carter Bignell, in
his Royal Marine uniform. (image Image reproduced with
permission from David Hodge)

T
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The explorer

George Carter Bignell was born in Exeter on 1st March
1826. Leaving school at the age of twelve, due to the death
of his father, he worked in a booking office, where he
received parcels and booked passengers on carriages
(Baring-Gould, 1909). At the age of sixteen, he enlisted in
the Royal Marines at Stonehouse, Plymouth, “longing for
glory” and adventure (Figure 1) (Adams, 1958). Bignell
served on-board HMS Superb which was deployed, in 1847,
to assist in the civil war in Spain (Baring-Gould, 1909).

After HMS Superb was paid off, Bignell was stationed at
the barracks in Plymouth, and was there for the remainder
of his employment with the Royal Marines (Baring-Gould,
1910). It was whilst serving in the barracks he found he had
time on his hands to investigate and collect insects.

After 22 years of service in the Royal Marines, and being
awarded the Silver Medal, Bignell was discharged and he
was appointed Registrar of Births, Deaths and Marriages for
Stonehouse and Poor Law Officer for the Stonehouse
Board of Guardians. He had enough spare time to pursue
his interest in entomology by joining societies and avidly

Figure 3 (below). Specimens of Mamestra persicariae (left) and
Dianthecia cucubali with pupae and imago stages. (Image copyright
PCAMAG.).

31
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collecting (Baring-Gould, 1909). Bignell became a member
of the Plymouth Institution, then the scientific centre of
Plymouth, and soon became President of the Institution.
He became a fellow of the Royal Entomological Society in
1880 (Figure 2). He had numerous scientific contacts
around England, and swapped specimens with his friends to
enhance his collection. Some of Bignell’s specimens, which
were swapped between himself and Claude Morley, are
held at Ipswich and Colchester Museum.

A plethora of interests

Bignell donated many specimens to PCMAG. His donations
were all natural history specimens and, glancing at the list,
it is clear that he had a wide wide-ranging interest:

Millipedes (1899)

‘Maize, Etal’ (1902)

Reptiles in spirit from West Africa (1904)
Land and fresh water shells (1907)

A “few foreign insects’ (1908)

Bignell was an entomologist, botanist and artist, and
whereas some collectors have one specialist group they
preferred, Bignell had many! During his life, he amassed
an enormous collection of Lepidoptera, Hymenoptera
(mainly Ichneumonidae), and pressed flowering plants
and marine algae. He also invented the ‘Bignell beating
tray’, a piece of equipment still sold and used by
entomologists today.

Bignell passed away on the morning of his 84th birthday,
in 1910. PCMAG purchased a large proportion of his
collection in 1908 for the then small amount of £240,
which is equivalent to £22,000 today. A substantial amount
of Ichneumonidae were donated to the Natural History
Museum, London before he passed away.

Lepidoptera

The collection contains over 9,500 specimens of British
Lepidoptera, covering over 70 species of butterfly and
1,040 species of moths. Many species have specimens of
the larval, pupal and imago stages, and almost all species
have more than one specimens, illustrating variation
within species and polymorphisms (Figure 3). The
collection includes many migrant, vagrant and exotic
species of butterfly and moth. Associated parasitoid
wasps are mounted next to the butterfly or moth species
they parasitized. The Lepidoptera cover a large range of
sizes, from the large Monarch butterfly (Danaus
plexippus) and Death’s-Head Hawk-moth (Acherontia
lachesis), to over 300 species of moth classified as
microlepidoptera.

Hymenoptera

Bignell’s hymenoptera collection covers ants, wasps
(excluding the Ichneumonidae, which Bignell had stored as
part of a separate collection) and bees. The collection
contains over 3,000 specimens, representing over 260
species (with a large majority British species). Bignell’s
hymenoptera collection also includes two type specimens

of Ant:

Ponera contracta (Latreille, 1802)
Myrmica ruginodis (Nylander, 1846)

Antenna 34 (1)

Ichneumonidae

Perhaps Bignell’s real interest lies with the parasitic wasps.
His parasitic wasp collection contains over 3,000
specimens, including several type specimens. Bignell
discovered 51 new species, including 32 new species to
Britain (Baring-Gould, 1909). Bignell had three species
named after him (Baring-Gould, 1909; Broad, 2009, pers.
comm.):

Mesoleius bignellii
Apanteles bignellii (now Cotesia)
Iphiaulax (now Atanycolus) bignelli
The Ray Society published nine volumes on Larvae of
British Butterflies and Moths (Buckler, 1886; 1887; 1889;
1891; 1893; 1895; 1897; 1899; 1901). Bignell assisted with

the publications, by producing a list of parasites that preyed
on the different larval species.

SLTRTELUs
- DA,

1907.92.7D69x

Figure 4. One example of Bignell’s type specimens held in
PCMAG. These are specimens of a species of parasitic wasp,
Apanteles astrarches. (Image copyright PCMAG.).

His large collection includes numerous types, syntypes,
holotypes, paratypes and paralectotypes (see Figure 4):
Types

Apanteles bignellii (Marshall, 1885)
A. rubecula (Marshall, 1885)

A. geryonis (Marshall, 1885)

A. zygaenarum (Marshall, 1885)




A. praetor (Marshall, 1885) Paratypes

A. caberae (Marshall, 1885) Pimpla bridgmani (Bignell, 1894)
A. marshalli (Bignell, 1901) Cotesia salebrosa (Marshall, 1885)
A. butalidis (Marshall, 1888)

Cotesia gonopterygis (Marshall, 1885) Paralectotypes

Mesochorus formosus (Bridgman, 1882)

Holotypes M. facialis (Bridgman, 1884)
Diolcogaster spreta (Marshall, 1885) Glyptapanteles lateralis (Haliday, 1834)
Cotesia brevicornis (Wesmael, 1837) Limneria rufa (Bridgman, 1882) (= Hyposoter orbator
C. limbatus (Marshall, 1885) (Gravenhorst 1829))
L. teucrii (Bridgman, 1889) (= Hyposoter barrettii
Co-types (Bridgman, 1881))

Bracon epitriptus (Marshall, 1885)

B. practermissus (Marshall, 1885) A small number of holotypes and lectotypes from his

ichneumonid collection were transferred to the Natural

Chelonus carbonator (Marshall, 1885) History Museum, London, on long-term loan in 1975:
Apanteles pallidipes (Marshall, 1885)

A. melitaearum (Wilkinson, 1937) Holotypes

A. obscurus (Nees, 1834) Nyxeophillus corsicus (Marshall, 1901) (= Ecthrus reluctator

(Linnaeus, 1758))

Hemiteles distinctus (Bridgman, 1883) (= Acrolyta rufucincta
(Gravenhorst, 1829))

%. O Limneria brischkei (Bridgeman, 1882) (= Hyposoter brischkei
. . (Bridgeman, 1882))

Pimpla bridgmanii (Bignell, 1894) (= Schizopyga pictifrons
(Thomson, 1887))

Figure 5. One of G. C. Bignell’s microscope slides. The slide holds a wing of Dicranomyia
chorea (Meigen, 1818).
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Lectotype

Pezomachus hieracii (Bridgman, 1883) (= Gelis papaveris
(Forster, 1856))

Tipulids

Bignell had a fascination with tipulid (crane-fly) wings,
collecting and preparing 128 microscope slides (Figure 5).
His slides of wings are accompanied by small handmade
photographic glass plate negatives of the wings on these
microscope slides. The wings cover British species, and were
most likely used as a key to identify between different
species of Tipulidae.

Friends reunited?

It is very possible that Bignell personally knew another of
PCMAG'’s great collectors; James Higman Keys (1855-
1941). Keys lived in Plymouth and, whilst working full
time in his father’s book printing business, amassed a large
and important collection of British Coleoptera. The two
contemparies contemporaries were experts on different
Orders of insects, lived in Plymouth, and were fellows of
the Royal Entomological Society during 1900 and 1910.
Both Keys and Bignell have bookplates which were

R I Y

Figure 6. George Carter Bignell’s bookplate, printed by James Higman
Keys. Note the image of Bignell at the bottom right using his beating

Antenna 34 (1)

designed by ‘J. M. Lauchton’ (Figures 6 and 7). A recent
discovery of a letter in the history files at PCMAG,
confirmed that Keys definitely printed Bignell’s bookplates;
on the 13th June 1956, Mr Adams, the Keeper of Natural
History at PCMAG, wrote a letter to J. H. Keys’ daughter:

“The bookplates are most interesting because they are rather
like the plates which your father produced for Mr Bignell’s
books.”
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Figure 7. James Higman Keys’ bookplate, similar in design to Bignell’s.

(Image copyright PCMAG.).
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New Naturalist offer
from Harper Collins

The World of Spiders

Harper Collins have offered RES members a 20% discount on print to
order reprints of W.M. Bristow’s classic text, The World of Spiders.
The latest in a series of New Naturalist reprints.

If you would like to take advantage of this offer visit the Harper
Collins website:

http://www.newnaturalists.com/Titles/46886/the-world-of-spiders-
w-s-bristowe-9780007311088

Select the buy button to add the book to your basket.

Then go to the basket and enter the discount code.

Exclusive Code: SPIDERS21
(Valid dates: 01/02/2010 - 01/01/2011)

They have also offered a similar discount on all reprinted volumes (1 — 98).

The discount code for this series will be published in a future edition of Antenna. Watch this space.
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A short
history of
spiders’ silk
spinning
machines

Antenna 34 (1)

ARTICLE

Eleanor Morgan

Camberwell College of Arts
Email: eleanormorgan.com

www.eleanormorgan.com

This autumn an 11 foot by 4 foot
piece of golden coloured fabric went
on display at the American Museum
of Natural History in New York. It is
created entirely from spiders’ silk,
collected from the Golden Orb spider
of Madagascar. Under the guidance of
art historian Simon Peers, a group of
locals collected around 3,000 spiders
each day from trees and telegraph
poles. The spiders were then handled
by a group of women weavers, who
extracted the silk from the creatures’
spinnerets onto a spool from where it
was woven on a loom. It took four
years to create the cloth, which is the
largest known spiders’ silk fabric in
existence. However, this is certainly
not the first attempt to harvest silk
from spiders. Throughout history
people have experimented with using
spiders’ silk to create fabrics and
clothing, yet most of these items have
disappeared — are perhaps still waiting
to be found in various museums and
attics. Simon Peers himself was
inspired by the story of a 19th century
French missionary Jacob Paul
Camboué, who had woven the silk of
the Madagascan Golden orb Orb
spider into bed hangings. These were
to be exhibited at the 1900 Paris
Exposition, although I can find no
record in the exhibition catalogue of
any spiders’ silk bed hangings. As
perhaps befits such a magical
material, the history of people
weaving with spiders’ silk is
intertwined with myths and vague
accounts. Having researched the
notes, letters and sketches of some of
these individuals, I would like to
present a short history of some
spiders’ silk collectors, the machines
they created and the spiders that they
worked  with.  The  prints
accompanying this story are my own,
created from the written descriptions
or drawings I have found.



Humans have collected spiders’ silk
for centuries. A naturalist in the 19th
Century records seeing women in
Bermuda using spiders’ silk for
sewing, ; Australian aboriginal
communities used it to make fishing
nets and lines, and since the time of
the Ancient Greeks, spider webs have
been used to help heal wounds - a
possibility still being explored today
with artificial silk in biomedical
research. More recently, strands of
spiders’ silk were used as crosshairs in
gun sights and telescopes. There is also
a story of the 17th Century Mughal
Emperor Aurengzebe, who reproved
his daughter for “the indelicacy of her
costume, although she wore as many
as seven thicknesses of spider cloth”
(McCook, 1889, p.84).

The first recorded attempt that I
have come across to turn spider silk
collecting into a commercially
profitable activity was made by in
1709 by Monsieur Le Bon, President
of the court Court of accounts
Accounts in MontpelierMontpellier.
He collected spider’s’ nests, which he
boiled in water and gum arable - a
technique similar to those used for
collecting silk from silk worms.
Indeed, the interest in the commercial
possibilities of spiders’ silk was partly
in response to the desire for domestic
European silk production, which
would not rely on Asian imports, or
on the delicate demands of the silk
worm unsuited to the European
climate and agricultural traditions.
After boiling the cocoons, Le Bon
dried and spun the silk into three
pairs of spider silk stockings, two of
which he presented to the Royal
Academy of Sciences in Paris and the
third to Sir Hans Sloane at the Royal
Society in London (de Bon, 1739). In
response to Le Bon's research, the
Royal Academy commissioned the
prolific scientist René Antoine de
Réaumur to investigate the
commercial possibilities of spiders’

silk.

Using Le Bon’s technique of boiling
spider’s nests, Reaumur concluded
that spiders’ silk could not be of any
commercial value. He listed a number
of limiting factors: the first was the
difficulty of collecting and housing
the spiders — particularly the problem
of trying to prevent the spiders from
eating each other, the second was
supplying the animals with fresh prey,
and the last was the inferior quality
and yield of spider’s silk compared to
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Figure 1. Abbe Ramon de Termeyer's silk extraction device.

with that of the silk worm. However,
Reaumur had been studying the silk
of spider’s’ nests, a very fine material
that most closely resembled that of
silk worms. It was not until 1762 that
a Spanish Jesuit priest discovered that
the strongest silk came not from a
spider’s nests, but directly from her
body (Termeyer, 1866).

Abbe Ramon de Termeyer was a
missionary and amateur naturalist. His
wide and varied research included
experiments on electric eels, a
proposal for an antidote to viper
venom and a short paper on how to
keep eggs fresh during long journeys.
But his main passion was spiders. His
house in Milan was filled with
thousands of them. They were
suspended from separate canes all
around the house, and were fed by a
steady supply of flies that bred in the
piles of rotten meat that Termeyer
had put out for them.

Termeyer noticed that if he gave a
fly to one of these spiders, it would
quickly envelope it with silk from its
abdomen. He went about devising a
machine that could collect this silk
directly from the spider’s body. He
came up with this contraption (Figure
1), in which the spider was held
between two plates, while her silk was
collected onto a spool. Termeyer
described the silk he collected of
appearing like a mirror, or polished
metal. He was convinced of its
commercial possibility. He had solved
the problems that Reaumur had listed
— he kept his spiders on separate canes
so they could not eat each other; they
had a steady supply of food which was
easy to provide; and he had

discovered that the silk they produced
on his machine was stronger and more
vibrant than that of the silk worm. He
was now faced with the problem of
how to spin the silk. It was too thin as
it was, so the strands had to be twisted
together. Yet, this led to the silk
loosing losing its lustre, looking more
like white cotton than silk. In the end,
he reverted to the tried and tested
technique of boiling up the spiders’
nests. He then spun the silk into pairs
of stockings. Over the next 20 years,
Termeyer sent these spiders’ spider
silk stockings to various monarchs,
including Charles III of Spain,
Catherine the Great and Archduke
Ferdinand. He also sent some
stockings to Napoleon and Josephine,
in spite of the fact that his own house
had been blown to pieces during the
Napoleonic invasion of 1796 (de Asda
2008). Unfortunately, I am yet to find
any record of what happened to these
many pairs of silk stockings.

Termeyer recorded his spider
research in a small pamphlet, of
which only one copy exists. It
remained largely forgotten in a library
in New York until 1866 when it was
discovered by a US army Army
Surgeon.

But first, a quick stop at somewhere
closer to home - to 21 Friday
streetStreet, Cheapside, London,
where in the autumn of 1829 Daniel
Bransdon Rolt was struck by the
beauty of the light on the spiders’
webs in his garden (Rolt, n.d.). He
began to pull the silk from a spider,
and was able to collect a few yards
before the spider broke the thread
with her legs. He proceeded to collect
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Figure 2. Daniel Bransdon Rolt’s silk extraction device.

100 of these garden spiders, and kept
them in separate boxes in his room to
prevent any cannibalism. Underneath
the boxes was a large drawer
containing rotten meat. This attracted
flies, some of which would fly through
tiny holes into the spider’s dens
above. He was thereby able to keep a
large number of spiders alive while he
devised a way of collecting their silk.
In the end, he attached the spider to a
steam engine, which he had borrowed
from the factory that he worked in
(Figure 2). She was attached to a reel,
which he turned at a rate of 150 foot
feet per minute. Every 10 minutes he
would change the spider for another.
Over the course of two hours, he was
able to collect 7,200 feet of silk.
Rather than tying the spider down, as
with Termeyer’s machine, he simply
let them crawl along the floor, or over
his hands. Perhaps the rhythm and
speed of the machine was such that
the spider could not cut the thread
with her legs.

Rolt submitted his findings, along
with a scrap of silk and one of his
spider houses, to the Royal Society of
Arts, where he was presented with a
silver medal in manufacturing, and
praised for the novelty and ingenuity
of his experiments. However, the
Society saw no commercial possibility
in the spider compared with the silk
worm.

I return now to the US Army
Surgeon, who found Termeyer’s
forgotten manuscript just after the
end of the American Civil war. His
name was Dr Burt Green Wilder. In
1863, Wilder joined the 55th
Massachusetts regiment and was
stationed on a marshy sand bar just
south of Charleston, named Folly
Island. To pass the time on Folly, he
would explore its desolate terrain, and
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it was on one of these walks that he
discovered a huge spider sitting in the
centre of a golden coloured web, a
web that stretched 10 feet between
the trees. He collected the spider in
his hat and carried it back to his tent.
Here, he describes the scene:

‘The insect was very quiet, and did
not attempt to escape; but presently,
after crawling slowly along my sleeve,
she let herself down to the floor,
taking first the precaution, after the
prudent fashion of most spiders, to
attach to the point she left a silken
line, which, as she descended, came
from her body. Rather than seize the
insect itself, I caught the thread and
pulled. The spider was not moved, but
the line readily drew out, and, being
wound upon my hands, seemed so
strong that I attached the end to a
little quill, and, having placed the
spider upon the side of the tent, lay
down on my couch and turned the
quill between my fingers. “ (Wilder
1866, p.132)

He continued at this for an hour
and a half, after which time he had
collected over one hundred and fifty
yards of “the most brilliant and
beautiful golden silk I had ever seen”.

The spider that Wilder had found
was the Nephila, or golden Golden
orb Orb spider. Wilder was not the
only soldier on Folly Island to have
discovered this spider. Sigourney
Wales, a lieutenant in the same
regiment, had been passing the long
hours on lookout duty by carving
trinkets and mementoes, which he
sold to the other men. He came across
the Nephila, and like Wilder, realised
that he could pull silk directly from
the spider’s spinnerets. He attached
the thread to a spool and wound the
yellow silk onto rubber rings, which
apparently he was able to sell as real

gold jewellery.

Wilder and Wales discussed their
use of the spider, which led to
Wilder’s creation of a spider silk
spinning machine, similar to that of
Termeyer. The spider was held in
place upside down, which gave easier
access to the spinnerets and was
apparently more comfortable for the
spider. In the autumn of 1864, while
the wunion bombardment of
Charleston was at its height, Wilder
was able to wind almost two miles of
golden silk on this machine.

After the end of the war, Sigourney
Wales became a salesman in New York,
while Burt Wilder became professor
Professor of zoology Zoology at
Cornell University where he continued
his investigations into spiders. He was
interested not only in the biology of
the spider, but also in the commercial
potential of its silk. The thread was too
thin to spin like cotton, so he tried
various ways of twisting the threads
together to make a thicker strand. In
one of his attempts (see fig 3), he
secured spiders to the top of a disk,
and attached their silk to a stationary
disk underneath. As the top disk
turned, the silk was wound together.
Using this process he was able to make
a small strip of spider’s silk ribbon. In
1867, encouraged in his belief in the
commercial potential of spiders’ silk,
he submitted a patent claim for his
spider silk spinning machine.

I found Wilder’s patent a few years

Figure 3. Sigourney Wales silk extraction
device.
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of Scientific American. I was already a
silk spinner myself, but I did not know
that there had been others. I collect
silk from the European Garden
Spider, which I weave into drawings
or sculptures. It began in my studio,
while I was staring at the many spider
webs catching the dust and light in
the corners of the room. I wanted to
see what a sculpture made from
spiders’ silk would actually look like —
could the strands of silk retain their
magical glow when woven together?
There were practical decisions to be
made: How would I collect the silk?
And once I had collected it, how
would I weave such a fine material,
better suited to spiders’ legs then than
to clumsy human fingers? To begin, |
constructed small wooden frames,
which I placed behind the webs and
pulled towards me, so that the strands
of silk stuck to the frame. I then

returned to my studio and tweezed

apart the individual strands of silk. It
was a slow and inefficient process, as |
had to extract the dry, strong threads
and discard the rest. I soon discovered
a much better method. I found a huge
web attached to the branches of a
tree, with a European garden Garden
spider Spider sitting in the centre. As
before, I put my wooden frame
behind the web and drew it towards
me. The spider ran top right, off the
web and onto a leaf I turned the
wooden frame, and the spider was still
attached to the web with silk coming
from her spinnerets. As I rotated the
frame, I realised that I was extracting
silk directly from her abdomen. I was
able to collect at least two metres of
silk before she cut the thread with her
back legs.

It is unsettling to realise that one is
extracting silk from a spider and is
able to feel the bodily resistance of

another animal through one’s hand. It
is a moment that is described with
amazement by many of the silk
collectors. For me, the oddest
experience is when I am weaving the
silk on a loom. I stare at the silk for
hours, and I can only see the threads
clearly by using a strong spot light, so
that when I close my eyes I can still
see them as lines of light. At first I
tried to work with tweezers, but the
silk is more attracted to skin. So I
hold and weave the silk between my
hands. Often I cannot see it, so I seem
to be gesturing at nothing. When
collecting silk from spiders, and
weaving these threads on the loom, I
start dreaming of the silk, the feel of
it on my hands and the look of the
strands on the loom. Perhaps this is as
close as we can get to the dreams of
spiders.
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The Marbled White, Melanargia galathea.

Photograph courtesy of John Walters
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For many years I have felt there is an
unknown key factor which determines
butterfly and moth numbers. The old
explanations of loss of habitat and
climate change did not seem to me to
tell the whole story. Habitat
destruction clearly changed the
macro-environment: contrast, for
example, the still undamaged
meadows and woodlands of Eastern
Europe with those in the UK. This
wholesale habitat destruction took
place mainly before the Second World
War. Since then, butterfly numbers
have carried on mainly decreasing
within the remaining scarcer habitats.
The future effects of climate change
have been predicted but opinions
differ, and it is difficult to blame
future climate change for what has
already happened. Some butterfly and
moth numbers are fluctuating
dramatically, some down, some up.

So what is this other factor? I
believe I have found the answer, but
first how did I get here. My interest in
butterflies started when 6 or 7 years
old in the early 1950s in the Earley
of Reading. By far the
commonest butterfly in gardens, waste
ground and general countryside was
the wall, Lasiommata megera. This
species has now disappeared from
inland southern England and is
confined to more coastal regions. No
loss of habitat or significant climate
change here, so what is the cause?

In the mid 1990s I discovered an
alternative larval foodplant (in my
wildlife garden in the Vale of
Aylesbury) for the brown argus, Aricia
agestis. Whereas this butterfly locally
uses the perennial rockrose,
Helianthemum nummularium, as a
larval foodplant on the Chiltern chalk
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downland, off the chalk, in the
agricultural clay vale, it was using cut-
leaved crane’s-bill, Geranium
dissectum  (Kemp,1998). The
interesting point about this plant is
that it is an autumn-germinating
annual. The relevance of this will be
apparent later. This prompted me to
look at the relative use of annuals as
larval foodplants by butterflies. It
turns out that both butterflies and
moths rarely use annuals and this
applies not only in the UK but on
mainland Europe as a whole (Kemp et
al., 2008).

It can be argued that it is an
advantage for Lepidoptera to have
foodplants which are always readily
available year after year rather than
depend on rainfall to facilitate annual
germination. Indeed I showed at the
Butterfly Conservation Symposium in
2003 (not published) how the
amount of rain that falls in the August
of a year affects the availability of G.
dissectum as a foodplant for the
second generation larvae of the brown
argus. The resulting adults emerge as
the first generation the following year.
This dependence on the August rain
of the previous year is clearly not as
reliable for the butterfly as having a
larval foodplant which is always
available, rain or no rain. But having
said this, I still believed there to be a
more fundamental reason why so
many abundant and fast growing
annual plants are not used, especially
as they provide opportunities for
habitat expansion, as shown by the
brown argus.

I hit on the possible answer whilst
on a fungus foray with the Bucks
Fungus Group in the Chilterns in late
October 2009. We were discussing the
10-15,000 species of fungi in the UK.
The air was thick with the smell of
mycelia and it occurred to me how
dominant fungi were in the habitat.
Could it be that fungi were the
reasons that Lepidoptera use
perennials as larval foodplants?
Annuals normally die off in the
autumn when fungal activity would
be at its height, whereas perennials
would be ideal fungal hosts.

I recalled an exhibit by the late
Miriam Rothschild and a colleague at a
meeting of the RES at Rothamsted in
2001 in which she showed that the
toxicity of the marbled white butterfly,
Melanargia galathea, is probably
obtained by the larvae ingesting a
pyrrolizidine alkaloid from the
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endophytic (for definition see later)
fungus Neotyphodium sp. present in the
grass foodplant (Nash and Rothschild,
2001). I knew that orchids (especially
the rare ones) require a special cocktail
of mycorrhizal fungi for seed
germination. Beetle larvae feed on
fungi in dead wood rather than the
wood itself. Leaf-cutter ants feed off a
fungal crop they grow in their
underground nests. I had filmed white
admiral adults feeding on ergot on
grass stems. So there was already
evidence of an anecdotal nature. So 1
then began to desk research the
association of endophytic fungi with
insects.

To my amazement there are well
over 5000 scientific papers connected
with this subject and the more I look,
the more I am convinced we have
here the missing factor. I have selected
just a few published papers to
illustrate the point and end with the
implications for insect conservation.
But first a few additional points.

1.1 grew mushrooms commercially
for nearly 20 years. The Agaricus
bisporus 1 grew required narrow
temperature and humidity bands
for the mycelium to penetrate the
cereal substrate and spread
throughout the straw. Get this
wrong, no growth. In addition if the
compost was infected with
Trichoderma sp., a fungal parasite,
there was again absolutely no
growth at all. In other words unlike
plants, there is no halfway house.
It's all or nothing. If endophytic
fungi are involved in insect growth,
their affects will be dramatic.

2. Preliminary discussions with
researchers on plant endophytic
fungi indicate that the fungi are
everywhere throughout the plant.
Endophytic fungi invade the stems
and leaves of living plants without
causing any symptoms of disease.
As far as I know it is not known
whether perennials have more
endophytic fungi than annuals,
although I would expect this to be
true.

3. About 400 million years ago on
Earth when plants invaded the land
from water, they would have been
associated with fungi both
externally (ectophytic) and
internally (endophytic). Later, as
herbivorous insects evolved to feed
on them they would have
developed complex tripartite

relationships with both the plant
and the fungus. These continue to
this day. In fact larvae are not eating
just the plant material but a
mixture with the fungi, a kind of
soup. Just as humans require
essential fatty acids, essential amino
acids, and vitamins from outside
sources, so insects require vital
factors from the plant/fungal mix.
Insect larvae are normally adapted
via specialised mouthparts to prey
on one foodplant only and hence
rely on this one source for all
essential nutrients. They cannot
switch but need, in situ, the
nutritious fungal/plant mix chosen
through natural selection over time.
Apart from toxins, maybe
pheromones (Boppre, 1986) and
other essential ingredients are
obtained from this mix. On the
other hand, fungi may produce
compounds which are toxic to
larvae and hence help the plant
combat herbivory. For the insect
there would be a balance, moveable
either way, beneficial sometimes
and detrimental other times.

4. Endophytic fungi could explain
why closely related plant species
are not predated by the larvae of
closely related butterfly species. For
example, the adonis blue, Lysandra
bellargus, and the chalkhill blue,
L.coridon, use only horseshoe vetch,
Hippocrepis comosa, whereas the
common blue, Polyommatus icarus,
uses only birdsfoot trefoil, Lotus
corniculatus. One would imagine
the actual plant material to be
similar but over time they have
evolved with different endophytic
fungi essential for the butterfly
larvae. Again, sometimes totally
botanically unrelated plant species
are used by one insect species, for
example common cow-wheat,
Melampyrum  pratense, and
germander speedwell, Veronica
chamaedrys, are both food plants of
the heath fritillary, Mellicta athalia.
Again, these plants may have
similar endophytic fungi associated
with them.

As regards published work, apart
from those previously referred to, I
have selected just three, which should
suffice.

Workers in the UK have shown that
both the foliar endophyte
Neotyphodium lolii and the
mycorrhizal fungus Glomus mosseae
affect the larval growth and survival of
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the noctuid moth, angle shades,
Phlogophora meticulosa when it feeds

on perennial ryegrass Lolium perenne.
(Vicari et.al.,2002).

Workers in the USA have shown
that endophytic fungi affect the
growth rates of the larvae of the
noctuid moth Spodoptera frugiperda
that feed on tall fescue, Festuca
arundinacea. (Marks and Lincoln,

1996).
Other workers in the USA have

shown the various effects of different
species of mycorrhizal fungi on the
chemical response of ribwort plantain,
Plantago lanceolata, to herbivory from

larvae of the nymphalid butterfly
Junonia coenia.

So what are the implications for
insect conservation? The demise of
the wall butterfly mentioned at the
beginning could be explained by the
disappearance of the relevant
endophytic fungi from the habitat.
Comparison of old sites with existing
sites would confirm this and, if
necessary, reinfection of the fungus
could be considered on old sites prior
to the reintroduction of the butterfly.
This would apply to all species.

Climate change could affect
endophytic fungi and make dramatic

changes to insect species and
numbers.

Much research needs to be done on
which fungi are involved and which
biochemicals are essential for insect
development. [ have proposed the
word MYCOPHILY to mean the
association of fungi with living plants
and animals, and the word
MYCOPHILOGY to mean the study
of mycophily. Mycorrhizal associations
would be examples of plant mycophily’

I hope that this paper will both
stimulate and instigate more research
into the important field of insect
mycophily.
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Biosketch

Dick Vane-Wright has been associated with the Entomology Department of the Natural
History Museum for almost 50 years, and is an Honorary Fellow of the Society. Following
retirement from the Museum in 2004, he held a three-year NESTA Fellowship for work on
attitudes to nature, values and the conservation of biodiversity. Currently he is Honorary
Professor of Taxonomy at the University of Kent, Canterbury.

Opposite: Plate 22 from volume 6 of William Jones’ Icones (OUNHM), painted circa 1785.
This is a typical Jones plate that would have been studied by J.C. Fabricius in 1787—
presumably at Jones’ home in Chelsea. Fabricius possibly examined Banks’ collection
directly at the same time, and certainly did so during earlier visits. Four species of lycaenid
butterflies from Sir Joseph Banks collection are shown. The two butterflies at top left
represent the upper- and under-sides of what is now the lectotype of Papilio centaurus
Fabricius, 1793, still present in the Banks Collection and now preserved at the BMNH
London (currently placed in the genus Arhopala Boisduval, the true type locality of
centaurus being Java, not “nova Hollandia” [Australia] as stated in the Icones: see Vane-
Wright & Gaonkar, 2006). At lower left is Papilio cleon Fabricius, 1775, and at lower right
Papilio lisias [sic] Fabricius, 1787. These two nominal species were also based on Banks
Collection material; the former is now placed as a species of Ministrymon Clench, and the
latter is an invalid junior primary homonym treated as a synonym of Drupadia ravindra
(Horsfield, 1829). The butterfly at top right, apparently included under centaurus,
represents a fourth species of Lycaenidae, not yet identified. Photographer: Rennison Hall.
Copyright: Oxford University Museum of Natural History.
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Introduction

This great and insufficiently
appreciated naturalist
Sir Edward Poulton

William Jones was a wealthy London
wine merchant, natural historian and
scholar who ‘retired to Chelsea’,
where he lived at No. 10 Manor Street
(Faulkener, 1829). He was elected
Fellow of the Linnean Society of
London in 1791, only three years after
its foundation. Jones evidently died in
March 1818, as he was buried at the
old St Luke’s graveyard on 1 April of
that year (Poulton et al., 1934).
According to church records he was
then aged 68, which suggests that
Jones was born in 1750 (Salmon,
2000). However, Faulkner (1829)
gives his age at death as 83, while his
descendant Frederick Dawtrey
Drewitt noted his year of birth as
1745 (Waterhouse, 1938) — the date
accepted here. If so, Jones would have
been about 73 at the time of his
death, consistent with the idea that
Faulkner’s “83” was a typographical
lapsus.

Jones’ Icones

Jones is now mainly remembered for
“Jones’ Icones” — a title for his major
work perhaps bestowed in its modern
form by J.O. Westwood (John
Calhoun, pers. comm. September
2009). However, based on evidence
from various data labels in the
Linnaean Collection held by the
Linnean Society of London, it was
probably first referred to as “Icones
Jones” by the Society’s founder, James
Edward Smith (1759-1828). For
example, a Smith label on a specimen
of Graphium antheus (Linnean
Society butterfly specimen no. 0550)
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states “Antheus Fab. 4, 36. S. Leone,
Afzelius. Ecaudatus in Icone [terminal
‘s’ apparently cropped] Jones: idem
ommino”  (http://www.linnean-
online.org/view/insects/
papilio_.html).

Jones’ Icones comprises about 1500
watercolour images of butterflies and
some moths, now arranged in six
bound volumes (Waterhouse, 1938).
Salmon (2000: 120) seems to imply
that all the paintings were made
during 1783-1785, and this was
uncritically repeated by Vane-Wright
& Gaonkar (2006: 297) - but this too
narrow time period appears to be a
misinterpretation of the dates given
on the bindings. However, Jones
probably did start the majority of the
paintings during the 1780s and,
although the entire work has been
said to have taken about 30 years to
complete (Waterhouse, 1938), it does
not seem likely that much was added
after the early 1790s (John Calhoun,
pers. comm.). In addition to certain
specimens in his own collection, Jones
based most of his images on
Lepidoptera in the cabinets of various
London-based  contemporaries,
including those of the famous Joseph
Banks, Dru Drury and John Francillon,
as well as a few from the British
Museum and the Linnean Society
collections.

During a family visit to London in
1787 (Armitage, 1958), the Danish
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scientist Johann Christian Fabricius
studied all the paintings that Jones
had made up to that time (Hope,
1845). Fabricius (1745-1808) was
Linnaeus’ greatest entomological
student (Vane-Wright, 2007c), and
based well over 200 species of
butterfly and a few moths new to
science on images he found in the
Icones. Most, if not all of these names,
were published in the Entomologia
Systematica (Fabricius, 1793). Some
years later, Edward Donovan (1805)
described further new species from
the paintings. In many cases the
original specimens are now lost, the
only significant exceptions being
those in the Banks Collection (Fitton
& Shute, 1994), a few in the Linnean
Society collection, and perhaps some
in his own collection now at Oxford
(see below). As a result, the
‘iconotypes’ are of great importance
for establishing the true identities
and geographical sources of the
species so named by Fabricius and
Donovan (Waterhouse, 1938; and e.g.
Lamas, 1979; Robbins & Lamas,
2006; Vane-Wright & Gaonkar, 2006;
Calhoun, 2009; Larsen et al., in
press).

The Icones was not published in
William Jones’ lifetime. During
1925-1933  these remarkable
paintings, together with specimens
from his insect collection, letters and
personal papers, were donated to

Oxford University by a descendant,
Dr Frederick Dawtrey Drewitt
(Waterhouse, 1938; Smith, 1986).
Many years earlier Dawtrey Drewitt,
in collaboration with Westwood, had
sought to publish lithographs of
many if not all of Jones’ paintings,
together with an extensive account of
his work — but this venture failed
(Waterhouse, 1938). Subsequently,
G.D. Hale Carpenter, Francis
Hemming and others endeavoured to
publish the Icones, but they were also
unsuccessful  (Smith, 1979).
Eventually, in the late 1970s, the
paintings were presented to the
public for the first time, in the form
of an uncut roll of 35mm colour
film, comprising 765 slides issued by
Oxford University Museum of
Natural History (OUMNH). This
slide collection, bought by only a
handful of institutions, was issued
with a minimal collation and index
(Smith, 1979). From time to time a
few of the images have been
reproduced in papers (e.g. Vane-
Wright & Whalley, 1985; Hancock,
1992; Gatrelle, 2004; Vane-Wright &
Hughes, 2004; Vane-Wright &
Gaonkar, 2006; Hancock et al., 2008,
Calhoun, 2009) and books (e.g.
Smith, 1986), but no comprehensive
account of the paintings has ever
been published, and the Icones as a
whole remains essentially
unavailable.

The “Northern Brown Argus”, Aricia
artaxerxes (Fabricius, 1793), was
supposedly based on specimens collected
at Arthur’s Seat, Edinburgh, “by a collector
called Jones” (Melling, 1989: 156). While
the original specimens were clearly in
William Jones’ own collection, there is
nothing to suggest that Jones was the
collector. Based on the data in the Icones,
Fabricius simply recorded the source as
“Anglia”—evidence, according to Salmon
(2000: 295), that Fabricius’ “knowledge of
British geography was clearly limited.”
However, nothing could have been further
from the truth, as Fabricius spent three
months in 1767 travelling from Edinburgh
to London on horseback! (Vane-Wright,
2007¢). The taxonomic status of this little
butterfly continues to be discussed (e.g.
Descimon & Mallet 2009: 324), and Jones’
images and the original material remain
relevant to the debate. The individual
shown here was photographed in June
2006 at Bishop Middleham quarry, County
Durham—part of the population usually
placed as a separate subspecies, A.
artaxerxes salmacis (Stephens, 1828), the
“Castle Eden Argus”. Photographer: Velela.
Copyright: Wikimedia Commons.

Antenna 34 (1)



The significance of William Jones’
work

In addition to the fundamental
importance of the iconotypes,
research into William Jones and his
work could provide valuable insights
in at least five other areas:
documentation of the insect
collections studied by Jones—various
misunderstandings still need to be
resolved, even regarding the well-
known Joseph Banks Collection
(Vane-Wright & Gaonkar, 2006);
analysis of the sources of exotic
material reaching England in the
mid-late 18th C, as many of the
images remain unidentified to this
day (cf. Vane-Wright & Hughes,
2005); an analysis and overview of
Jones’ contributions to British
lepidopterology (cf. Poulton et al.,
1934; Salmon, 2000); a re-
assessment of Jones’ single but
highly original paper on butterfly
classification that was published in
volume 2 of the Transactions of the
Linnean Society (Jones, 1794; Poulton
et al., 1934; de Jong et al., 1996;

Vane-Wright, 2007a,b); and an
attempt to understand the beliefs of
a member of the Enlightenment
some 60 years before the emergence
of the theory of evolution. Towards
the end of his life, Jones became a
follower of the Swedish scientist and
mystic Emanuel Swedenborg
(Faulkener, 1829; Salmon, 2000), a
man who stood out among his
contemporaries as an anti-
materialist. Born in Stockholm in
1688, Swedenborg died in London in
1772. Various churches, societies and
foundations continue to explore the
significance of Swedenborg’s
theological ideas (Brock et al., 1988),
and it would be fascinating to see
what insights concerning Jones’
“conversion” could be gained from a
study of his notebooks and other
personal papers housed at Oxford.
What would lead such a close
observer of natural objects to a
mystical vision of nature, when so
many of his contemporaries were
moving in an ever more materialistic
direction?

The “Two-brand Crow”, Euploea sylvester (Fabricius, 1793), is one of the most distinctive
and widespread members of the large and complex milkweed butterfly genus Euploea.
This butterfly, like many in the Indo-Australian tropics, occurs in numerous, mostly
insular subspecies: currently well over 30 are recognised. It appears that William Jones’
illustrations of this butterfly—on which basis Fabricius named it—were painted from
material in Jones’ own collection, for which no locality was cited. Since the mid-19%
century the type locality has been considered to be Cooktown, Australia (Edwards,
Newland & Regan, 2001: 319). Hopefully this is the correct interpretation, but it is not
clear if the Jones figure or the Jones collection has been checked against our current
understanding of this highly polytypic species. The individual shown here belongs to
what is currently referred to as subspecies E. sylvester coreta (Godart, 1819),
photographed at Bangalore, India, in May 2007. Photographer: Vijaybarve. Copyright:

Wikimedia Commons.
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A William Jones “Programme”

To realise the needs discussed above,
four closely connected projects can be
envisaged.

1. Digitisation and databasing of
Jones’ Icones

This fundamental step would
require  the  creation  of
approximately 2000 high-quality
digital images to cover the entire
Icones, captured together with all
the relevant manuscript annotations
and information inherent in the
layout of the bound volumes, and
the collation issued by OUMNH
(Smith, 1979). The care and safety
of this unique work and its original
bindings would be a special
concern. On completion, the
database and images could be made
accessible to visitors to the Hope
Library of Entomology. Making the
images and data available on the
Internet would be the subject of
project 3. However, before that it
would be desirable to complete
project 2, to enhance the database
and collation from the outset.

2. Identification of all Lepidoptera
illustrated in Jones’ Icones

Some of the Jones images have
never been identified — although
there appears to be an unpublished
list made by Westwood in the
Hope archives (Waterhouse, 1938;
Smith, 1986), and another
manuscript list due to Francis
Hemming in the NHM London.
All need checking, documenting
and brought to modern standards
of understanding for the full value
of any otherwise successful imaging
project to be realised. During the
process, the geographical origins of
the species depicted would be
determined or inferred as
accurately as possible, and links
established to the existing
literature — most notably for those
species named from the Icones by
Fabricius and Donovan. Research
would also be undertaken to locate,
wherever possible, any surviving
specimens, notably in Jones’ own
collection (Oxford), the Banks
Collection (NHM London), the
Linnean Society, and perhaps the
Alexander Macleay Collection,
Sydney (http://www.usyd.edu.au/
macleay/cinsect.htm) and the
William Hunter Collection,
Glasgow (Hancock, 2004).
Wherever possible, images of such
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Papilio crino Fabricius, 1793. One of the most beautiful species named by Fabricius on the basis of a figure in Jones’ Icones. The original
material was in Drury’s collection, and was said to have been obtained from “Africa”—but this butterfly in reality is known only from
southern India and Sri Lanka. The “Common Banded Peacock” illustrated here was photographed at Talakona Forest, Chittoor District,
Andrhra Pradesh, India, in August 2008. Unlike many butterflies, Papilio crino does not appear to be divisible into subspecies, and thus the
precise provenance of the original material is not (currently) critical for nomenclature. Photographer: J.M. Garg. Copyright: Wikimedia

Commons.

specimens, could be originated (if
they do not already exist) and
added to the database. This project
would need extensive input from a
specialist Lepidoptera systematist.

3. Creation of a William Jones
website

The creation of a website, in the
first instance to make the images
and associated data gathered by
projects 1 and 2 widely and freely
available, would be the core
element of the entire programme,
and could proceed to a first phase
immediately after completion of
project 1. Updating and expansion
would be required after completion
of Project 2 and, if it were also to be
undertaken, again after completion
of Project 4. The most obvious host
for such a website would be Oxford
University, or perhaps the Linnean
Society of London, the Natural
History Museum, London, or the
Royal Entomological Society.

4. Book on William Jones of Chelsea

This final project would not only
add value to Projects 1-3, but also
make full use of the other materials
donated to the OUMNH by
Dawtrey Drewitt, including Jones’
surviving papers, correspondence,
and insect collection. The ideal aim
would be to create a scholarly but
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accessible account of the man, his
life and work, and his views on
natural history, science and
religion. What was Jones’
motivation for creating his Icones?
What was the fate of the various
collections he worked on? What
was the significance of his
contribution to science and its
pursuit? — notably his work on
British entomology (Poulton et al.,
1934; Salmon, 2000; Barker &
Vane-Wright, 2007), his influence
during the founding of the Linnean
Society (Smith, 1832; Dawtrey
Drewitt, 1928), and the originality
of his 1794 paper on butterfly
classification (Jones, 1794; Poulton
et al., 1934; de Jong et al., 1996;
Vane-Wright, 2007b). A specific
goal, based on the results of Project
2, would be an analysis of all the
materials represented by the Icones
to reveal the geographical origins of
exotic insect material reaching
England in the mid-18th Century
(cf. Chapter 8 in Vane-Wright &
Hughes, 2005). Finally, there is the
fascinating question of Jones’
embracement of Swedenborg’s
mystical ideas, and what this may
reveal about the thinking of
Enlightenment naturalists during
the transition from natural
theology to evolutionary biology.

The need for financial support

Desirable though these projects may
be, the reality is that they will not
happen unless the significant funds
needed are found, most notably for
technical phases 1 and 3. The author
of this article would be very pleased
to receive realistic suggestions as to
how suitable funding for all or part
of this work programme could be
raised.
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A team of forces personnel including medics, ready to climb a trail carrying essential supplies and supporting equipment. One group like
this went on a three-day trek to visit a long-lost Huntuk village of headhunters - fortunately, they had retired.

Getting about on the island (away from the access road to the base camp) was only possible by driving along the palm-fringed coast where
people lived. However, the only problem was hitting damp sand where the many watercourses entered the sea. Toyotas were always higher
and better in these circumstances than Land Rovers, especially fording rivers.
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