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1. A Google image search for “passenger pigeon” pulls up 788 pho-
tws, all remarkably similar. Dozens of muscums across North America
have excellent specimens of passenger pigeons—rtaxidermy, salted skins,
wood carvings, polymer models, archival photos, you name it. Its our
there in spades, and they all look reasonably the same.

2, Perform a f‘ncrg]:r image scarch for “dodo” and it pulEs up
104,000 images of startling variation. There are far dodos, thin dodos,
white dodos, grey dodos, brown dodos, ornate dodos, and unadorned
dodos. There are dodos on stamps and coins, there are elaborate
baroque oil paintngs. Vicronan lithogeaphs, stylized cartoons, and feld
sketches that range from crude to sublime. Many museums have mod-
els of dodos, but, once again, there is distressing inconsistency amongst
these as well.

Here is the crux of the problem with trying to re-create an accurare
model of a dodo—everybody thinks they know exactly what a dodo
looked like, but in fact, very few people actually do. The reason for this
confusion is that the dodo went extinet so quickly after it first encoun-
tered humans that very few people ever actually saw one dead or alive.
Unril this decade, very linde real evidence of the bird existed. Conse-
quently, our image of the dodo was shaped largely by second-hand il-
lustrations and reconstructions that were executed by artists who had
never actually seen a living example of this ill-fated bird.

3. An (All-Too) Brief History of The Dodo. Mauritius, the home
of the dodo, is one of three small volcanic islands. collectively known
as the Mascarenes. Situared about 500 miles east of Madagascar, their
nearest neighbor, the Mascarenes are about as close as you can get w0
the middle of nowhere. DMNA analysis indicates thar the dodo’s nearest
living relative is the Nicobar pigeon, Caloenas nicobarica, from the Nico-
bar Islands, which are off the coast of Burma in the Bay of Bengal, a
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N THE WINTER OF 2005, THE RAFFLES MUSEUM of

Biodiversity in the Republic of Singapore commissioned Phil

Fraley Productions to create “the world’s most accurate model

of a dodo.” While | am quite proud of the model we produced,

I feel I need to get one thing off my chest: a passenger pigeon
would have been SO much easier 1w do.

good 4,000 miles away. Omitholo-
gists believe that some forg-million
years ago, the ancestors of the dodo
started island hopping westward
across the Indian Ocean, probably
landing on many volcanic islands and
coral atolls that have long since sunk
below sea level. The firse dodos are
thought to have arrived on Mauritius
about twenty-six million years ago.

Around three o four million years
ago, dodos lost the ability o fly. Fly-
ing burns up lots of calories, so most
birds prefer not to do it unless there is a compelling reason. (For a prac-
tical demonstration of this princple, I direct you to common ity pi-
geons, distant relatives of dodos, which can't be bothered o fap their
wings to avoid being trampled by cars or pedestrians). Had there been
predators on Mauritius, whatever evolutionary trend favored bigger do-
dos would have played our just before the birds became too far 1o get
off the ground, so as o avoid becoming lunch. Since there never were
any predators on Mauritius, dodos thrived for several million years, liv-
ing their entire lives on the ground, their vestigial wings a reminder of
how they first arnved at such a remote place. Generations of dodos
walked around on sturdy legs and foraged for food, mated, laid eggs,
and raised their chicks, and nobody gave them a hard time, really.

Then the explorers showed up.

4. It is thought that Arab traders discovered the Mascarene [slands
sometime in the 1400s bur never ser-
tled there. In 1512, Portuguese ex-
plorer Pedro Mascarenhas rediscov-
ered the islands, named them after .
himself. then sailed onward, never to
rerurn. Then; in 1598, a fleer under *=
Admiral Jacob Cornelis-zoon van
Meck, funded by the Durch East In-
dia Company, claimed the Mas- =%
carencs for the Netherlands. Heyn-
drick Dircksz Jolinck, who sailed with
van Meck, wrote the first deseription
of the dodo in the ships log. The last
line in that very brief paragraph read,
“This parucular bird has a stomach so large it could provide two men
with a tasty meal and was actually the most delicious part of the bird.”

Diodos were tragically unafraid of humans. Ignorant of any preda-
tors, they walked right up to silors who glecfully killed them by the
scores. To a sailor who just spent months at sea with nothing o ear bur
maggoty biscuirs, freshly roasted dodo must have tasted like a slice of
heaven. Dodos thar weren't consumed on the spot were butchered and
silted for the long voyage home.

The ease with which dodos could be killed gave rise o their reputa-
tion for being stupid, and may have been the ongin of its name. The ar-
chaic Dutch word “dodoor” means “sluggard,” and the Portuguese word
“doudo” means “foolish” or “simple.” Scholars have proposed other ori-
gins for the name. It is possible that “dodo” is an imitation of the birds
cooing, The Duich also called the bird “dodarsen” which may mean “far
arse” (or “fat ass." as we'd say in America). Other names given to this
bird were “dronte” which means “disgusting bird” and “walgvogel” or
“walghvogel” which mean “nauseating bird.” Whether dodo meat was
sty or *...offensive and of no nourishment,” as sir Thomas Herbert
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OTHER EXTINCT SPECIES FROM THE MASCAREEE ISLANDS

wrote, seems to have been a marter of personal preference.

The story of the dodo’s extinction took on new relevance after the
publication of Darwin's O the Orgin of Species. The idea that the dodo
was self-selected for extncrion because it was roo stupid to avoid hu-
man hunters provided an elegant demonstration of natural selection ar
work, however, like a lot of things about the dodo, the accepted story
was only partially true. It wasnt man who drove the dodo o extincrion,
bur the animals that traveled with him.

Rars may have begun to decimare the dodo population even before
humans established permanent settlements on the island. In 1606, Ad-
miral Cornelius Marelieff de Jonge traveled o Maunitus to set up a “re-
freshment sration” for Dutch ships returning home from India. He re-
leased goars and pigs to esmblish a source of meat, and these animals
continue to thrive on the island o this day. His atemprs to plant fruic
wrees and other crops, however, were largely fruscrated by raws, which
had already infested the island, Dogs, cats, and monkeys were intro-
duced ro the island later. All are a scourge to ground-nesting birds, bur
rats miay: have already ser the dodo on the road o extinedon long before
humans began o hunt it

5. Dodos were not the only animals on the Mascarene Islands who
could not survive the ravages of man. Entire ecosystems vanished as
Dhurch settlers pur land into production and replaced native flora and
fauna with domesticated plants and animals. The Rodnigues solitaire,
the red rail, and the broad-billed parrot, all large ground-dwelling birds,
most likely mer the same fate as the dodo for similar reasons. So did
the Mauritius blue pigeon, the Mauritus scops owl, the Mascarene par-
rot (which was grey; with a black hood and a beak “the color of fire”)
and the huppe (a type of starling with a big white crest like a conquis-
tadors helmet). There is a beauriful painting to remind us of Newton’s
parakeet, but only a cude woodblock illustranion of Leguars gelinore,
and the Rodriguez night heron has been reduced w an ink sketch of a
tew dozen “Vs," to represent a flock in Hight.

Birds were particulardy vulnerable, but other animals suffered as well.
The small Mauritan flying-fox became extinet in the mid 1700s when
the ebony forests where they lived were cut down to build ships. There
was @ giant tortoise, a giant skink, and a giant gecko (which was the
largest ever, about the size of your forearm). On the other end of the
size spectrum was the tiny wophid carinare snail. All these animals be-
came extinct within one-hundred years of the death of the last dodo.
To heap insulr upon tragedy, they are largely forgotten as well.

Whatever the cause of its demise, what is rruly amazing abour the
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dodo is that it became extinet less than 100 years after it was first
recorded. Peter Mundy, an officer of the Dutch East India Company,
made two trips ©o Mauridus between 1628 and 1634, Mundy reported
seeing dodos in caprivity in Surar, India, but not on his first visit 1o
Mauritius. He scoured the island looking for dodos on his second visit o
Mauritius, but as he later wrote, “...Mett with none...” One could in-
fer from this that the bird may already have been scarce, or ar least
smart enough o avoid humans.

In 1662, shipwreck survivor Volkert Evertszen and several fellow cast-
aways caughe and ate a number of dodos while foraging for food. The
reliability of Evertszens account, written seven years after the event, is
open to debare, bur if he was telling the truth, he may have been the
last person o see dodes alive in the wild. In 1681, Benjamin Harry,
chief mare of the English merchant ship, Berkly Castle, wrote that dodos
still existed on Mauritius, but did not say that he saw any himself,
whilst Dutch Chief Lamotius reported seeing dodos in 1688,

In 1708, Huguenor refugee Francis Legaut published his celebrated
and quite comprehensive tmavelogue, A New Voyage to the East-Indies.
Legaut was marooned on the island of Rodrigues for two years berween
1691 and 1693. Lack of female companionship eventually drove him
to make a desperate voyage (in more ways than one) in a hand-made
boar across several hundred miles of doean to reach Mauritius, where he
spent another year waiting for a ship to ke him back to dvilizanon.
Legaur wrote and illustrated detailed descriptions of the Rodrigues soli-
waire (which he studied and feasted upon with equal gusto) bur made
no mention of dodos on Mauritius. This leads most historians to con-
clude that the probable outside date of the dodos’ extincaon falls some-
ume after the report of Chief Lamonus in 1688, but before Legaur’s ar-
rival on Maurinus in 1693,

What Did a Dodo Really Look Like?

6. This is probably the best-known image of the dodo in the world,
It was painted in 1626 by Flemish artist Roelande Savery, bur it is com-
monly known as Edwards Dodp after the English ornithologist, George
Edward, who commissioned the work. Savery did more to perpetuate
the canonical image of the dodo than
any other artist, not only because he
produced so many works that either
featured or included the dodo, bu
also because so many other artists
were influenced by Savery’s paintings
(or just plain copied them).

T. Artists who cribbed from Sav-
ery include his client George Edward,
and his nephew Jan Savery.

8. Most famous, Sir John
Tenniel’s illuscration for Lewis
Carroll's Aliget Adventures in Won-
derdianied borrows heavily from Ed-
wiird s Dodp. Unfortunately, all
these artists were copying from a
Hawed model.

Many historians and omithol-
ogists believe that Savery may
have only ever seen a stuffed
dodo specimen, and a badly |}
stuffed one at that. Others argue U
thar Savery mught have seen a live

dodo in the menagerie of Rudolf

.!an Ea-.-eur 5 I:Jodo
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Il of Prague, but the
specimen was obese due
to lack of exercise result-
ing from a life in capriv-
ity, and deformed as a
result of an extended
voyage in a cramped
shipping crate. Whatey-
er the case, the consen-
sus s that Savery's illus-
trations of the dodo
were inaccurate. Lhe
bird is oo far and squar,
the wings are too big
and frilly; and the four white feathers of the wil plume, while mentioned
in some eyewitness accounts, were probably modeled after ostrich feath-
ers, which were all the rage for military hat decorations in Savery’s day.
But how do we knoww the popular image of the dodo is wrang? More to
the point, if Savery got it wrong, then whar
did the dodo really look like? 7
9. Reliable descriptions of the dodo are §
few and far berween, The majority of written §
accounts come from sailors and castaways,
who seemed most concerned with the bird’s
edibility. Natural science was far from a formal
discipline in the 1600s, and the enthusiasm with which many writers
attempred 1o describe the natural world was not necessarily marched by
any particular aptrude. Even the best eyewitness observers were reduced
to comparing the dodo o other common birds, which makes the hand-
ful of earnest attempts at a description somewhar vague. One of the
most evocative eyewitness accounts of the dodo comes  us from the
English theologian and historian, Sir Hamon LEstrange, who wrote:
Abour 1638, as { walked London streers, I saw the pictre of a sininge look-
ing finvle bung out wpon a clothe, and myselfe with one or two more in
comparny went in to see it. It was kepr in a chamber, and was a great fowle
somenchat bigger than the largest Turkey cock, and so legged and footed, but
stouter and thicker and of a more erect shape, coloured before like the breast
aof a young cock fesan, and on the back of @ dunn or dearc colonr. The keep-
er called it a Dodb. ..

o~ i'-“i“":- "‘ﬁhﬂ-ﬁ .

Sir juhn Tennial's Dodo from Afice in Wonderfand

Terra Cotta Dodo from
the London Museum

1011

Actual Dried Dodo Head and Foot from the Ashmolian Museum at Oxford,

10-11. It is possible that this very dodo wound up as a rxidermy
specimen in the collecton of John Tradescant. In 1659, Tradescant be-
queathed his vast collection of oddites, induding his stuffed dodo, w
Alias Ashmole, founder of the Ashmolian Mmeum at Oxford. Most
dodo articles reell the story of how, in 1775, the Oxford dodo was
looking so ramy thar most of it was burned in a rubbish fire. Dodo ex-
pert R. E Ovenell claims that this is yer another dodo myth. The re-
moval of the Oxford dodo from display was a curatorial decision o pre-
serve what little could be salvaged from a badly degraded specimen.
Whar could be saved amounted to the head, one foor, and some feath-
ers. Until 2002, these few remnants of the Oxford dodo, along with a
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skull in Copenhagen, another foot in London, and a few hundred dis-
articulared bones divvied up amongst institutions all around the world,
constituted the sum total of actual dodo remains available for study. By
the mid-1800s, physical remains of the dodo were so scarce that many
scientists questioned whether it had ever existed ar all. It became fash-
ionable to lump dodos in with sailors’ mles of mermaids, sea serpents,
dog-headed people, and other chimerical creatures,

In an aempt to address this lack of hard evidence, Richard Owen,
comparative anatomist at the British Museum in London, sent out an
appeal for physical remains of dodos. His request was answered some
twenty years later, in 1865, when George Clarke, Master of The Gov-
emment School at Mahebourg, collected a large quantity of dodo bones
from a bog on the south coast of Mauritius, known as the Mare aux
Songes. These bones, and casts of these bones, were distributed o mu-
seums around the world, and were incorporated into dode reconstruc-
tions on display in London, Oxford, Cambridge, Dublin, New York
City, Harvard University, and Durban. Most museum visitors assume
that these are taxidermy specimens and therefore true ro life, however,
aside from the skeleral elements, these are reconstructions of plaster and
chicken feathers, The artisans who creared these models relied heavily
on pictorial reference. Since the best illustrations of the dodo were
thought to come from Savery, his somewhar fanciful interpretation of
the dodo became even more decply entrenched in the public imagina-
Lon:

Dodo Sketches from the Log of the Gelderland.

12, Dodo experts agree that there are only two definitive illustra-
tions of the dodo made from life. One is a handful of sketches made
= . in 1601 by trained arust Joris Joost-
=/ S8 3 ensz Laerde in the logbook of the
Dutch East India Company’s flag-
ship, Gelderland:

13.
miniature, made around 1625, by
Ustad Mansur, the court painter to
the Mogul Emperor Jahangir. Since
Jahangir's menagerie was in the city
. of Surar, India, this painting is com-
monly referred to as the Dodo of
Sterat,

MNote that Edwards Dodo is not
included in the above list. So, how
did Savery's flawed image of the
I dodo become familiar o the world
| while these more accurate painting
remained obscure? The answer is
one part timing, one part luck, and
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one part sociology. Very few of Mansur’s paintings survive ar all, and miost
of those languished in obscurity after the fall of the Mogul Empire.

In 1955, A. lvanov saw the Dodo af Surar while visiting an exhibition
of Indian miniarures ar The Instimure for Orental Studies, in Saint Pe-
tersburg, Russia. Three years later, German ornithologist Erwin Stress-
man described Dodo of Suras in a paper titled, *Wie hat die Dronte aus-
geschen?™ (How Did the Dodo Look?). Stressman's paper was published
in the fournal fiir Owithologre, which wasnt nearly as widely read as,
say, {ime or Figld and Stream, and so the existence of Mansur’s painting
remains virtually unknown ourside the demimonde of omithology. Lacr-
les dodo sketches in the 1601 ship’s log of the Gelderland suffered a sim-
ilar fate. They were lost and forgotten in the archives of The Hague un-
tl 1991. By contrast, Savery was active at a ime when a burgeoning
European middle class was increasingly willing and able to pay for art.
Savery’s own dodo paintings, combined with the work of his many im-
itators, created the 17th century equivalent of a virle marketing plan.

Fat or Thin?

I 1990, the Marquis of Bute, then chairman of the board of trustees
of the National Museums of Scotland, asked Andrew Kitchener, Curaror
of Birds and Mammals at the Royal Museum of Scotland, to come up with
a new reconstruction of the dodo, The motivation for this request was
purely financial; the Marquis envisioned selling life-sized models of dodos
as lawn ornaments to wealthy Americans. (This plan to challenge the
kitschy dominance of the plastic pink Hlamingo never came to fruition),

14. As Kitchener began to collect references for his model, he noticed
that there was a discrepancy berween images of dodos =
made on the bird’s native island and those painted #
by European artists. The field sketches; while crude, |
depicred a much less porty bird than the far speci-
mens featured in the exquisite oil paintings made by
European artists such as Savery, Kitchener began o

suspect that dodos kept in captivity had become obese  andrew Kitchener's
“Slimline” Dodo.

would have remained lean because they had o burn calories foraging for
food. Kitchener decided ro test his theory. He weighed and measured
hundreds of dodo bones from the collections of the Oxford and the Lon-
don Museum. and used this data as the basis for building his own recon-
struction, The model he produced was a thinner, more achletic looking
dada than the popular perception. Kitchener subjected his model to var-
ious forms of staristical analysis. He also compared his model to large liv-

due to lack of exercise, whereas dodos in the wild

ing birds, and cross-referenced his results with the historical evidence.
Everything pointed to a wild dodo thatwas much more lithe and athlet-
ic than the image made popular by Savery. In 1990, Kirchener's ground-
breaking dodo model went on permanent display in the conservation ex-
hibit “The World in Our Hands" at the Roval Museum of Scotland in
Edinburgh. One year later, the rediscovery of Laerle's dodo sketches in the
log of the Gelderland inde-
pendently
Kitcheners model of a thin-

corroborated

ner dodo,

15. Kitchener's model
was the first to correct the
world view of a far and un-
gainly dodo, and assuch, itis
a rremendous
achievement, As a work of

scientific

"~ Pangolin Dodo by Nick Bibby
art, however, his model lacks grace and fine details; The Maurinan Wildlife

oundation commissioned an English foundry, Pangolin Editions, o
Founda d an English foundry, Pangolin Ed
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“Clarance” the Singapore dodo by Phil Fraley Pro-
ductions, was made by taxidermist George Dante
and molded by Brian Reneski,

produce an exquisite bronze statue
of the dodo, which is installed on
the lle aux Aigrettes, which lies off
the southeastern shore of Mauri-
tius. Scientific guidanece for this
statue was provided by Dr. Nick
Arnold of the British Marural His-
tory Museum, and Erral Fuller and
D, Julian Pender Hume, authors
in the ficld of extinct species and

The .ﬂ.em:an Museum of Natural His-
tory Ornithology Department

narural history. The Pangolin Edi-
tions dodo, sculpred by Nick
Bibby, has excellent proportions and details.

16a. Phil Fraley Productions, Inc,, is the hrst company to produce a
full-color dodo model that is scientifically accurate in proportions, fine de-
rails, and color, and also asstherically beautiful. Three identical models are
installed at the Singapore Science Center, the Raffles Museum of Biodi-
versity Research; and the Jurong BirdPark, all in Singapore. The last sec-
tion of this article will attempt to summarize the team effort that went ino
producing a dodo model, which British paleontologist Julian Pender
Hume calls, “...a work of art with scientific clout.”

Reconstructing a Dodo
The Singapore Dodo was researched, sculpted, cast, painted, crated,
and shipped in just nine weeks. It was a team effore that drew upon the
skills of artists, craftsmen, researchers, historians, omithologists, and mu-
SELM CUTATOrs.
16b. The process began with a field trip to the American Museum
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1Ta
Cast of the Copenhagen Dodo Skull

1Th
Cast of the Dried Dodo Head

of Natural History in New York City. Phil Fraley and axidermist/sculp-
tor George Dante wok measurements and photos of actual dodo bones
from the collections room of the museums ormithology department, in-
cluding the metatarsus, femur, and most imporantdy, the keel bone.
They also examined a dodo reconstruction created by legendary British
naturalist, hunter, and taxidermist Rowland Ward, which is nor cur-
rently on public display:

17ab. Most impormantly, the Amenican Museum generously loaned
Phil a cast of the Copenhagen dodo skull and the Ondord dried dodo
head. These casts provided a reference point for the overall scale of the
new model, and a duplicate of the cast of the dried head was incorpo-
rated directly into the clay maodel.

18. By the ume Phil and George retumned w the Phil Fraley Stu-
dios in New Jersey, I had already done a preliminary Web search for
dodo images. Using printours
of these photos, and the knowl- T
edge gleaned from the trip to = RN
the American Museum, George 4
quickly produced several pre- &
liminary sketches of the dodo o :
in assorted poses. These were S
presented via e-mail to the =
client for review.

Once the client selected a
pose from the preliminary
skerches, George began ro .
sculpr a half-scale maquerte. A GRorEs Dante's Rraiiminary siaichcs
maquette is a sculpror’s small preliminary model or skerch used 1o vi-
sualize and test shapes and ideas. A maquette offers the sculpror an op-
portunity to experiment with shapes and ideas in a relatively risk-free
way before committing to a full-scale sculprure.

Capturing a Split Second
19. If an animal sculprure is going to look truly dynamic, the sculp-
tor must capture an exact moment in the lite of the subject. This is
harder to do than it sounds. To say thar the animal is "|'51|]|1i|1g' or
“feeding” is oo vagne. Genemlizations lead wo poses that look generic. In
the case of the Singapore dodo, Phil and George decided thar the dodo
BREAKTHROUGH lssue 86
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George Dante’s Magquette

{a sculptor's small preliminary mo

is foraging tor food when a sound
20 startles it, CAUSINE It 10 snap o at-
tention and leok and listen for
danger. Choosing the exact right
moment to portray is the easy
part—making it look convincing
takies malent, skill, and ' a lor of hand
wirk.

Onee George had the maque-
tte reasonably close o completion,
we began to solicit comments
from our experts. Dr. Julian Pen-
der Hume is a well-known authority on extinet animals and has writen
and lectured extensively on the dodo. Dr. Anwar Janoo is an omitholo-
gist who is considered one of the foremost authorities on the dodo.
Patrick Rummans is a taidermist and wildlife artist who is most fa-
mious for bringing the AFLAC duck to life. Mr. Rummans is not a
dodo expert, but his deep understanding of avian anatomy proved ex-
tremely useful on numerous occasions, These three men all brought
unique perspectives to the project, but they were all equally generous
with their time and advice. Whenever two or three of them indepen-
dently agreed on something, (which happened more often than not) |
knew | was on the right track.

Even with all of our reference material, we stll had a lot of ques-
tions about what the dodo looked like in life, How long was the neck,
and how wide? What was the size and shape of the legs? How big was
the guller? What was the proper angle for the sternum? Where did the
wings attach and how big were they? And the burning question that re-
ally wenr to the heart of the matter—exactly how big was rthe dodo’s
buet? This last question is far from setded among dodo experts. Some
argue thar seasonal variations in the dedo’s dier caused extreme fluctua-
tons in weight, Oithers claim that it was u:llj.' capmve dodos that got
far. Sull others believe that there never were any far dodos—the exra
pounds only existed in the minds of cermin painters and taxidermists.
We had decided that the evidence pointed 1o a thinner dodo, but when
it came to the rump, were we going too far or not far enough?

20. [ wok photos of the maquette and e-mailed them o our ex-
perts for feedback. Sometimes they sent back images of their own as ref-
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Phil Fraley (left) and ’

taxidermist George £
Dante correct the ma- :L
quette.

—
erence material. A few times Mr. Rummans or Dr. Pender Hume aciu-
ally traced a new outline over the image [ sent and returned it to me.
21. Phil and George would use all of this feedback 0 make physi-
cal edits to the maquette. Then I'd send new photos back to our ex-

perts, and they would once again weigh in, usually the very same day, if

not within a few hours, All of these guys have busy lives, and nobody
was paying them for their consultations, but it seemed like everybody
wanted to be a pare of this project.

Clay was applied to the cast head.

22, Once the maquerte was hnalized, George began sculpring the
life-sized model. Nor-
mally, sculptors start
massing forms from
the hips our, bur the
cast of the dried doda
|'|L'..|.L[ Was g"lillt_" ({4 I:II.'
incorporated into the
model, and that meant
that the body would
have to conform to
the fixed size of the
head,

Using the head for
scale, George created a
full-size paper template
of the body; lcgs, and
wings of the dodo.

The rough form of the bolly
was carved out of foam.

Mext, George laminat-
ed blocks of foam to-
g::th::r [0 create a
blank larger than the final sculprure. George pricked pinholes along the
outline on the paper remplate, pinned the template on the foam, and
then rubbed over the lines with charcoal pencil, which fileered through
the pinholes and mansterred the pattern 1o the foam block.

23. George then began to carve out the rough forms of the dodo
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24

Wing armatures were

next, first drawn on p-ﬂpﬂ(\
and transfarred to alu-
minum shea

from the foam blank. He used ordinary filler knives for this part of the
process, Onee he was satishied with the rough proportions, George
switched o rasp files and smoothed the planes.

24. From careful examination of Mansurs painting, George deter-
mined that a dodos wings resembled those of most commion birds with
some slight variances. Evewitness accounts say that the closest relatdon
of the dodo, the solitire of Rodrigues, would keep in contact with each
other by Happing their wings very quickly to create a buszing sound.
George reasoned if this were true, then the wings would have to be
small and sdff. Using a common merganser wing as a feather group ref-
erence, George drew pa-
per templates to scale,
then transferred the pat-
terns to aluminum
sheets. Armature wire
provided support tor the
wings and a means by
which they could be at-
tached to the body.

25. When George
was satisfied with the

Clay was applied over the foam to replicate the

.; COre, At Ty
foam core, he covered major muscle groups.

the enuire surface with a
layer of clean clay and massed-out major muscle groups. George used
clean clay for two reasons; first, it never dries out, which gave him un-
limited time to make corrections to the sculpture; second, clean clay
does not react with silicone rubber, which is used during the molding
process. (Clay thar contains sulfur prevents silicone from curing.)
George and Phil met again ar this point 1o make sure thar the in-
sights gained from the maquette were reflected in the full-scale pose.
I'he neck and guller were refined, the wings were repositdoned slightly,
and once again, they asked thar all-important question: was the burt oo
big? Phil and George were confident rhar the Dode of Sunar and the
sketches in the 1601 log of the Gelderfand were accurate, bur all of these
illustrarions showed the dodo strietly in profile, No illustrations showed
the dodo from behind or above, nor did we have access to any dodo
re-creations we believed were anatomically accurare. In the “end,”
George and Phil made a judgment call based on their knowledge of bird
anatomy and their years of natural history experience.

Adding Textures and Details

26. DNA evidence indicates that the closest living relatives to dodos
are large ground-dwelling pigeons from Southeast Asia, including the
Nicobar pigeon, the crown pigeon of Papua New Guinea, and the woth-
billed pigeon of Samoa. Dr. Janoo, however, advised thar the feathers of
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A closeup of a lithograph of the Oxford
dried dodo head.

the dodo were closer to that of Hightless rails, Dr. Janoo had the privilege
of examining the dried head of the Oxford dodo up close. Even though
the specimen appears to be completely devoid of feathers, it retains the ca-
lumi, the tips of the quills that anchor the feathers into the skin, The

shape and stiffness of the calumi suggested to Dr. Janoo that the frathers
would be like those of a rail—short and stiff.

10N

27. So George compromised and made feathers thar were halfway be-
rween pigeon feathers and those of a rail.

28. George produced a sample of feather details for approval before
he began ro add feather textures to the final sculprure.

Dodo Feet

s VAN

29. The teer of the dodo were based on a lithograph of the preserved
foor of a dodo from the London Museum of Natural History. George
used a silicone casting from the leg of a rhea, a large ground-dwelling bird
whose legs and feet are a close match to that of a dodo, w add texture 1o
the clay.

Cast of the leg
of a rhea.

30a-b. This is the cast of the
thea leg. With the feet and feather
texturing complete, the dodo was
ready to be cast. W

NEXT ISSUE: Molding, Casting, and Finishing
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The Cas stimg Process

OUR CLIENTS IN SINGAPORE ULTIMATELY REQUESTED
three copies of the dodo model, so the mold would have 1o be capable
of producing multiple pulls.

Brian Reneski is one of the best mold-makers in the business. Brian has
rweniy-two years of experience in creating various types of exhibits for mu-
seums, and he has produced many models of challenging subjects that are
scientifically accurate, exquisitely detiled, and beautiful. He currently
aversees projects for Phil Fraley Productions at the Carnegie Museum of
Marural History and at our Picsburgh studio.

A Composite Mold

32. Brian created a composite
mold. A compaosite mold consists of
a hard outer shell, called a “mother
mold,” which provide a rigid struc-
. ture for the center of the mold,
- % which is made from silicone rubber,
: . Silicone captures the minute details
of the sculprure, but it is too soft 1w
stand up on its own.

33. The first step in the mold-
making process is to es-
tablish where to place
the seams. Brian deter-
mined thar the mold
would have to be made
in six pieces in order o

allow the wings, head,
and feet to pop out
freely. Brian first poked
holes along the model
where he wanred 1o
place the first seam.
Then he stuck thick
gauge wires at regular
intervals the
length of the seam.
Mext he created a shelf
along these wires out of

Brian Re
one of th

in the bu
built a wire
shelf at the
SEAM

along

La-inch wire mesh.

34, Finally, Brian
covered the wire mesh
with clean clay. As we
will see later, this clean
clay shelf stops the sili-
cone from dripping be-
yond the seam line
« when it is applied.
Brian used clean clay,
because it contains no
sulfur. Sulfur reacts
with some types of sili-
cone and prevents it
from curing.

35. Brian sculpted

¢ bumps at regular inter-

ere shelf th ¢Iaan clay addeﬁ.
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vals along the clean clay shelf o creare a key which would help the six parts
of the muld fir together as precisely as possible.

Creating The Mold

36. Oncc the first seam line
was marked off, Brian mixed up a
batch of brushable RTV rubber.
{RTV stands for “room temperature
and refers to a rubber
marerial that cures complerely ar
room temperature without needing
heat trearment). This first coat of
R I"'q-' rubber was placed in a vacuum, and the presstire inside the cham-
ber was reduced by one atmosphere to remove the air bubbles that were
created when the rubber was mixed. Bubbles in the surface of the rubber
mold will create imperfections in the cast. Brian used a homemade vacu-
um chamber, but commercially made units are available.

vulcanizing,”

The first RTV

brushed on,

37a. Brian brushed the KTV rubber directly onto the dodo sculpeore
to capture the most minute details.
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"Brian | Farden-
tal probe to pop
any air bubbles.

37b. Brian used a dental probe to pop any bubbles that formed on
the surface of the BTV rubber before it cured.

Brian applied a
second coat of
RTV. Each coat is
a different color.

38. Two more coats of RTV rubber were applied o give the inner
mold strength. Pulling the casts from the mold can cause it to tear if the
rubber is not thick enough. Since the second and third coats do not come
into contact with the sculpture, they do not need o be vacuumed, but a
fxicrope was added o the RTV rubber to make it thick and brushable.
Each coat was a different color, which h{'ips the mold maker ensure com-
plete coverage of cach successive coat.

39. To speed up
the curing time be-
tween coats, Brian
placed the entire sculp-
ture into a drying
booth. RTV rubber
will evenrually cure
withour hear, bur when
Yo are E-Ighling a dlead-
line, everything you
can do to speed up the
process helps. The dry-
ing booth Brian made

PVC pipes covered
with plastic tarps sealed
with duct tape. A
heavy-duty hair-dryer
stuck under a flap in
the plastic provided the
[t wasn't a very
stylish set up, but it got
the job done.

hear.
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Creatm The Six-Part Murher Mold
40. Once the RT"# rubber cured on the first section of the mold,
Brian covered it with a layers of hiberglass cloth soaked in epoxy. This
epoxy shell, which gives the mold its structural integrity, is called the
“mother mold.”

841. Once che

mother mold was

completed on the first

! p.]rl mull:l will be
the end results.

section of the dodo,
fipped the
sculprure over and re-

Brian

peated the entire cast-
ing processes on the
adjoining side. After
pouring on three coars
of RTV rubber, and
constructing the
morther mold for the
section, he
=i bolted these two parts
of the mold rogether at the seam. Th; muldmg process was repeated on
four more sections of the dodo unil the entire sculpture was encased in

second

a six-part mold.

42. Once all parts of the mold were cured, they were removed from
the sculpture in the reverse order in which they were created. In other
words, the last part molded came off first. (Unfortunarely, this part of the
process badly damaged the original sculprure).

43. The inside of the mold was cleaned using a mild solution of soap
and water and a very soft brush, Any clay thar was stuck in deep caviries

was cleaned out with denral rools.
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Here are the six parts
of the mold.

44, Finally, the enire surface of the RTV rubber was inspected for rips
O tears,
Pouring the Cast

There are two ways to pour a muld-part mold. You can assemble the
pieces first, and then pour in the casting material. You can also pour cach
of the individual sec-
tions separately, and
then assemble them
afterwards. Because
the dodo model had
| several prominent
undercuts, Brian de-
cided to go with this
second method.

45. Because the
mold itself and rche
casting material were

Brian coated the inside
of themokt with gel
coal, creating a very

thin Iz

both non-porous,

Brian did not need o
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paint the inside of the mold with release (petroleum jelly), He began by
painting the inside of the mold with a surface coat of epoxy, called a gel
coat, The gel coar provides a durable, workable surface that can be carved
and accepts paint well. Brian only applied a very thin layer, abour i of an
inich. 1f gel coat is applied too thickly, say more than Y% inch, it can cause
a thermal chemical reaction, or the gel coat may tend 1o sag or crack.

The gel coat was allowed to cure untl it passed the “thumbnail test.”
If you can't make a mark in the surface with your thumbnail, its set.

46a. Brian then applied layers of fiberglass to the back of the gel
coat to provide rigidity. Essentially, this step is like building a mather
mold mside the cast. Since this model was not a structural piece, (in other
words, it was not meant to bear weight, or stand up to being touched re-
peatedly), he determined that five layers was sufficient.

Srlan trimmed the seams
of excess fiberglass.

46b. Once each section was cast, Brian used a pneumatic modeling
tool to trim the excess that extended beyond the seam.

47. Once all six secrions were cast, Brian, with help from his assistant
Joani Turbek, began the assembly of the individual pieces of the mold
with the cast sections inside. He began from the feet and worked his way
up to the forehead and the top of the beak. As each section was pieced to-
gether, Brian would fix the seam line with a bead of gel coar. It's sort of like
caulking the seams of a ship as the secuons of the hull are put into place.

The one obvious problem with this method of assembly is that there
is no way to seal the very last scam from the inside. So, when Brian placed

i
Page
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As each piece was added,
‘Brian wouldfix the seam line
with a bead of gel coat.

the last section of the dodo cast (the top of the forchead and beak), he
added gel coar mixed with chopped up bits of fiberglass cloth around the
seam before he bolted on the mold. This reinforced gel coat oozed out be-
tween the seams of the mold, leaving a thin plane of matenial called “Aash-
ing.” The Hashing was easily cut away with scissors.

48-53. Once the entire dodo was assembled and allowed o cure,
each section of the mold was removed, again in the reverse order from
which it was assembled.

We now had a complete dodo, but there was still one last step.

hasing
a8 N 5]
Brian unbalte = Then he re-
the mald. movad thi

e
A ——T T

e —————
eExposingthe top of the head.

The front ofthe |
neck was next.

EATIONS
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54, The castthar comes out of the mold is never perfect. There is al-
ways a line at the seams in the mold, and it is inevitable that there are sec-
tions of the cast that need to be touched up. This process of fixing all the
minor imperfections in the cast is called “chasing.” Itsa long and tedious
job, but it is essential, because any obvious seam lines or mistakes on the
cast would ruin the illusion thar this polymer model is an actual bird.
Brian and Joanie used a variety of tools to artfully disguise the seams and
make the dodo model look like it was carved from a solid block. After-
ward, the dodo was ready 1o go back 1o George one more ume.

L\

Referring to the Mansurs”
painting, George painty/
ed Tohickan flint eyes, |

Painting and Placing the Eyes
55, George wok the measurements for the eyes and eyelids directdy
from the cast of the Oxdord dodo’s dried head. He used Tohickon brand

clear flint glass eyes, which he painted a ghostly bluish whire, after the

Mansur painting,
Painting the Dodo»

Eyes with whites added
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Both Dr. Janoo and Dr. Pender Hume had independently expressed
the opinion that Mansur’s miniature was the best full-color illustration of
a dodo made from life. Kitcheners research strongly indicared thar Mansur
got the shape of the dodo right, but how could we know if he got the col-
ors right? Forrunately, there are four other bird species in Mansur's paint-
ing, all of which are still alive today. The other birds are a pair of imma-
ture bar-headed geese, Anser ndicies a pair of painted sandgrouse, Prevocler
indictis; 3 western tragopan, Tragopan melanocephalus: and a chattering
lorry, Larins garralus). | found pictures of each of these birds and compared
them to Mansur’s painting. Some of Mansur’s derails were off, bur his
eye for color was dead on. Since he did a good job with the living birds,
it seemed like a safe assumption that
he got the dodo right as well.

There is one problem with this
argument—it’s the same line of rea-
soning used to defend Savery's illus-
trations of the dodo. Savery's paint-
ings of living birds are spoton, too,
but his depiction of the dodo is now
considered Hawed. If whar's good for
the goose is good for the gander (ex- & gy
cuse the expression), how can weac- . \ pdrlljr;;mﬁ:..
cept Mansur’s version of the dodo
as correct, bur reject Saverys® While it's true thar we will never know if
Mansur's dodo painting is 100 percent accurate, his dodo includes mor-
phological characteristics mentioned in contemporary accounts, such as
downy plumage and a dark head. Also, Mansur's version is closer to Kitch-

George

ener’s reconstruction of the dodo as a leaner bird with a more upright
stance. Finally, while Mansur’s dodo morphology differs greatly from Sav-
ery's, when it comes to color, Diado of Sunarand Edwards Dodo have more
in common than not. Both show a blue patch on the lower jaw; light-col-
ored wing tips, and sandy colored legs with black claws.

George sent a copy of the Dads af Surat to Chuck Brunner at Smith

George took around 2 days
Int the doda casit
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Paints, the makers of Wildlife Colors acrylic airbrush paints. Mr. Brun-
nier, who is always willing to go above and beyond the call of duty for his
customers, analyzed the colors in the Dode of Sirar, and mixed the paints
George used to paint the model.

60. George primed the entire model with a two-part epoxy (Transtar
2K Epoxy Primer Sealer #6144, and Transtar white Activaror, #6104),
Then he covered the entire model with a black wash to bring up the de-
tails in the sculprure.

61. Finally he developed a paint schedule for building the layers of the
actual colors of the dodo. (George's paint schedule could be the subject of
an entire article in and of it self). The entire painting process took about
twa days,

Shipping the Dodo

62. While George was painting the dodo, Brian was building a cus-
tom shipping crare, The shipping crate was designed with an internal pal-
let on a rolling base, so only one side of the crate needed o be opened to
remove the dodo model safely from the crare.

The Unveilin

Only nine weeks after placing their order, the Raffles Museum of Bio-
diversity Research unveiled its new dodo model o the public. The Raffes
Museum gave the dodo model the nickname “Clarence,” after Clarence
Sirisena, the Assistant Chief Executive of Projects and Events ar the Sin-
gapore Science Centre and a driving force behind the dodo project. An
exact copy of the dodo went on display at the Jurong Bird Park six weeks
later. Both have become “must see” attractions, A third copy of "Clarence”
went on display at the Singapore Science Center late in 2006.

A few short weeks after “Clarence” the dodo arrived at its new home
in Singapore, an international team of scientists arrived ar the Mare aux
Songes fora third season of excavations. The Mare aux Songes is the same
mosquito-infested marsh where George Clarke excavated a large cache
of dodo bones in 1865. With government funding and modern equip-
ment, this summer’s dig has produced a wealth of animal and plant re-
mains far beyond anything Clarke could have wished for. As Dr. Kenneth
Rijsdijk, the leader of the excavations, put it to the New York Times, “You
name it, weve gor it. We've found the whole ecosystem.”

Who knows whart secrets the Mare aux Songes will give up about the
dodo? Will *Clarence” the dodo enjoy immediate validation, as was the
case with Dr. Kitchener's dodo model, or will our picture of the dodo be
completely changed once again? »
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Your guess is as good as mine. But for now,
“Clarence” remains the most accurare version of the dodo
the world has ever seen. Wl
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