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ABSTRACT

The Tradescant or Oxford Dodo has played an important role in exhibition and education throughout
its 360-year history, and has been the subject of scientific research reflecting changing interests and
techniques over this time. Due to confusion over its relationships, its placement in the classification systems
continually changed, until the dissection in 1847 of the head and foot confirmed its columbid (pigeons
and doves) affinities. Here, we describe the dissection of the head and foot and the Tradescant Dodo's
display history, from the late nineteenth century until the present day, and also its use in education. We
discuss the importance of the Tradescant Dodo to Lewis Carroll, whose ‘Alice’s Adventures in Wonderland’
made the dodo aware to a worldwide audience. We further provide an overview of recent work including
electron microscopic study of feathers, mDNA analysis, cytological investigation of the skin and measuring
of the brain capacity, all of which have added to our knowledge of the evolution and ecology of this most
extraordinary of birds. Research is ongoing; the Tradescant Dodo is presently subject to CT scanning and
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functional analysis. This is the second part of a two-part paper.

Dissection of the Tradescant Dodo

One of the dodo head’s plaster casts was acquired in 1837
by Hugh Edwin Strickland (1811-1853), the future Deputy
Professor of Geology at Oxford (Strickland archives E-1757). As
an undergraduate at Oxford, he attended John Kidd’s lectures in
anatomy and William Buckland’s in geology, and actively par-
ticipated in the work of the Ashmolean Natural History Society,
a scientific society based in Oxford (Jardine 1858; Rookmaaker
2010). Before he entered Oriel College, he was advised to ‘read
Paley’s ‘Natural Theology or Evidences of the Existence and
Attributes of the Deity, because in Oxford the evidences of
Christianity are an important part of the final examination
(Strickland archives E-1061; Nowak-Kemp and Hume 2016).
Although Strickland ended up as a Deputy Professor in Geology
in Oxford, his main interest was ornithology on which he wrote
various papers for the British Association for the Advancement
of Science (BAAS), the Zoological Society and the Annals and
Magazine of Natural History. In 1842, he worked together with
Charles Darwin, John Stevens Henslow, Leonard Jenyns, John
Phillips, John Obadiah Westwood, William John Broderip,
Richard Owen and William Yarrell amongst others, on the
zoological nomenclature that resulted in the Strickland Code
of Zoological Nomenclature (Rookmaaker 2010, 2011). A year
later at the BAAS meeting at Cork, and as a result of his studies,
he produced a chart on natural affinities in birds (Jardine 1858).
Apart from insects, shells and fossils, he collected more than

6000 bird skins during his lifetime, later concentrating on the
non-British bird species.

The combination of interest in birds, his residence in Oxford
where the most complete specimen of a dodo could be seen, hav-
ing in possession a cast of the dodo’s head, and working on zoo-
logical nomenclature, proved an overriding reason to undertake
a definitive study of the natural history, anatomy and taxonomic
position of the dodo. His honeymoon in the summer of 1845
provided a perfect opportunity to visit many museums in Central
and Northern Europe (Jardine 1858; Rookmaaker 2010). In The
Hague and Berlin, he viewed the dodo paintings held there, and
in Copenhagen, he saw the recently re-discovered dodo skull
and heard about Professor Reinhardt’s opinion about the dodo’s
affinity with pigeons (Strickland and Melville 1848; Jardine 1858).

The Copenhagen skull had all the details clearly visible and
easily available for a detailed comparative study (Strickland
archive F-200), whereas the Oxford Dodo still had skin cover-
ing the skull. To ascertain the Oxford specimen’s anatomy and to
undertake any meaningful analysis and conclusions, there was a
need for the head’s dissection ‘From anxiety to obtain the fullest
information, application was made to Mr. Duncan (Keeper of
the Ashmolean Museum), to remove the integuments from the
left side of the head of the Dodo, where they were most decayed’
(Strickland and Melville 1848).

During this time a change was taking place in Oxford,
partly following the publication of Carl Gustav Carus’ Travels
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Figure 1. Early illustrations of the Tradescant Dodo. From top to bottom: John
Edward Gray c.1824 (from Hume et al. 2006); William Clift (pre-1847) (from Hume
et al. 2006); Joseph Dinkel (c. 1847) (from Strickland and Melville 1848).

(Carus 1846). Carus, a Court physician, took part in the King of
Saxony’s European tour of 1844, during which he visited England
and Scotland. In Oxford, Carus criticised not only the state of
science at the University, but also the antiquated Anatomical
Museum of Christ Church, and questioned the competence
of Kidd, then the Regius Professor of Medicine and Dr. Lee’s
Reader in Anatomy, who was responsible for the museum (Carus
1846). Kidd’s resignation of the anatomy readership made way for
Henry Wentworth Acland (1821-1900), a Christ Church under-
graduate who was studying medicine in London and Edinburgh
at that time (Atlay 1903).

Acland was determined to make the Christ Church Anatomical
Museum one of the best in Britain, and to elevate the scientific
studies and the scientific collections of Oxford University to a
new, modern level. He put all his energies into preparing hun-
dreds of anatomical specimens for the museum and in a very
short time acquired the necessary skills and knowledge to per-
form many delicate dissections (Atlay 1903). The opportunity to
dissect a 200-year-old head of a rare and extinct bird was signifi-
cant to Acland in many ways. It offered a unique opportunity to
show to the university the importance of scientific education and
knowledge, to emphasise the value of the university’s scientific
collections, and last, but not least, his personal skills as a Reader
in Anatomy. In 1847, most probably in June (Strickland archives
E-0006), Acland performed the dissection of the Oxford Dodo by

dividing the skin down the mesial line, and removing it from the left

side, [so] the entire osteological structure of this extraordinary skull

is exposed to view, while on the other side of the head the external
covering remains undisturbed. (Strickland and Melville 1848)

The dissection was performed ‘annuentibus Vice-cancellario ali-
isque Curatoribus’ [with the consent of the Vice Chancellor and
the other curators] (Strickland and Melville 1848).

Soon after, the dodo played a big role in the international
meeting of British and foreign scientists in Oxford. It was the
second visit of the BAAS to Oxford, the first having taken place
in 1832 (Howarth 1931). Although Oxford University considered
itself an institution promoting science, it was still not through
observation or experimentation, but by reflection and philosoph-
ical discourse as in the seventeenth century, so not a sympathetic
place for the needs and expectations of modern science. The
academic subjects that were considered worthy of study were the
classics with ‘theological, moral and mental sciences, whereas
anatomy, geology, chemistry, botany, mechanics or mineralogy
were purely additional and voluntary and not subject to any
examinations or regulations (Atlay 1903; Morrell and Thackray
1982). The 1847 gathering of the international men of modern
science was of paramount importance to the Oxford scientists
and reformers, who hoped that it would show the university the
value of science, of its own scientific officers and of its collections.
The number of Scottish, Irish, English and foreign personalities
(Jardine 1858) travelling from afar to attend the meeting was
truly impressive and impossible to dismiss or ignore. The visit
was equally important to the British Association, as it signified
the recognition by the oldest and most influential of universities
of its existence, work and aims.

In this new era of scientific stirring at Oxford, the dodo was
to play a significant part. The meeting, even before it convened,
was called ‘an ornithological treat’ (Strickland archives F-180),
due to the number of eminent ornithologists planning to come
to Oxford to take part in the proceedings. The Natural History
Section was presided over by P. B. Duncan, the Keeper of the
Ashmolean Museum, and Professor Henslow, the eminent bota-
nist from Cambridge. One of the evenings, Monday 28 June, was
entirely devoted to the dodo, with Strickland delivering a one-
hour lecture ‘On the history of the Dodo and other allied species
of birds’ (Baker and Bayliss 2002). The lecture took place in the
Radcliffe Library and was well attended, including the presence
of Prince Albert who arrived in Oxford on that day. Strickland
adopted Reinhardt’s opinion of the dodo’s affinity with pigeons,
and during his lecture managed to convince several eminent
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naturalists of this point of view (Jardine 1858). He demonstrated
the recently dissected Oxford Dodos head and foot, together with
a number of dodo bones brought from Paris by Professor Milne-
Edwards (Jardine 1858), casts of the London Dodo’s leg and casts
of the bones of the Solitaire Pezophaps solitaria from the Glasgow
Andersonian Museum (Baker and Bayliss 2002). Unfortunately,
the expected delivery of the cast of the Copenhagen skull did
not take place as the specimen was not released in time by the
London Custom-house (Jardine 1858). Another rarity was a
specimen of Didunculus, ‘a kind of pigeon from the Samoan
Islands, of which the only specimen in Europe was exhibited at
the meeting’ (Strickland archives D-055). Discovered by Titian
Peale, member of an American expedition to Samoa, its existence
was announced by Strickland just three years earlier, in 1844
(Strickland 1845). It appears that this specimen was probably
obtained by a missionary and ended up in the natural history col-
lection of Lady Harvey, after which it was purchased at auction in
Edinburgh (Jardine 1845; Newton and Gadow 1893). The spec-
imens were displayed, inspected and closely examined in order
to confirm its pigeon relationships. Alongside the bones and
casts, the dodo paintings from The Hague, Berlin, Oxford and
the British Museum in London were described (Jardine 1858).
Strickland’s deep interest in the subject continued after the BAAS
meeting and culminated in the book The Dodo and its kindred
(1848). The book was written with Alexander Gordon Melville,
who had previously worked under Acland in the Christ Church
Anatomical Museum (Atlay 1903). Strickland, not confident in
his own ability to conduct a detailed comparative osteological
study, needed Melville’s skills in the anatomical investigation of
the dodo’s head and foot. The work began in February 1847,
and to help Melville study the dodo’s remains without any inter-
ruptions, Duncan agreed for both the specimens to be kept by
Melville in London (Strickland archives E-0477), where the lat-
ter resided at that time. Rather shockingly, Melville soaked the
dodo’s head in water ‘for the purpose of turning the skin over the
skull to display the bony structure’ as Melville’s landlord wrote
to Strickland, adding that he himself ‘has had the opportunity of
examining the head more than once in a wet state, an advantage
that may never occur again to anyone, it was of the greatest use
to me and enabled me to form a more correct idea of animal’s
head’ (Strickland archives D-146). The results can be clearly seen
in the drawing in Strickland and Melville (1848: pl VIII and
IX) (Figure 1). It seems that the soaking took place after the
dissection by Acland, as the sclerotic ring is visibly drawn on its
own (Strickland and Melville 1848: pl IX) being separated from
the skin during Acland’s work. In fact, this is not the only time
the dodo skin was soaked and removed from the skull. In 1830,
Cuvier had been reported as having the dodo head in London
and subjecting it to the same treatment (Parish 2013).

The earlier dissection by Kidd of the dodo’s leg was most prob-
ably undertaken after the visit in 1844 of Carl Gustav Carus, the
King of Saxony’s physician. In his Travels Carus (1846) noted:

What most interested me there (Ashmolean Museum), was the

remains of that extraordinary bird, the Dodo (Didus ineptus) ...

the foot here retained is the left, and I pointed out to Dr. Kidd a

remarkable formation in the bony nerves of the muscles, by which

the claws were bent. The bony nerves are divided into several parts,

connected together by joints. This is an arrangement which I have
never found elsewhere in these bones.

HISTORICAL BIOLOGY e 3

Melville moistened the foot with water to see the ossified tendons
and to examine the glenoid ligament by transmitted light, which
was not possible in its dried state (Strickland and Melville 1848).
Strickland wrote that the foot was covered with decomposed
integument, which Kidd, after his dissection, made into osse-
ous and tendinous structures. Melville further noted that the
foot cartilages were shrunk, hardened and varnished (Strickland
and Melville 1848). While Strickland finished writing his part
of the book, the history of the dodo, including its pictorial rep-
resentations and historical details, following the arrangement of
Broderip (1837), the work on the anatomical part of the book did
not progress as quickly as Strickland hoped for, due to Melville’s
procrastinations. Following some bitter recriminations, the
investigation was at last finished, and the book published in 1848
in time for the BAAS meeting in Swansea (Rookmaaker 2010).

Despite the plethora of dodo books that have been published
since, Strickland and Melville’s Dodo and its kindred remains
by far the best monographical work that has ever been written
on the history of the dodo in general and the Tradescant Dodo
in particular. Strickland was never fazed by overzealous inter-
pretation and misconception, and approached the subject in a
cautious, rational way and based only on the evidence that he
had to hand. The book is now over 150 years old, yet the text
and high-quality illustrations still stand today as an instrumental
reference in the scientific study of the dodo.

The dodo moves to the University Museum -
nineteenth century

Partly thanks to the visit of the British Association in 1847, where
efforts for the establishment of Natural Sciences teaching at the
university were given new impetus, a new University Museum
was built, specifically to house the university’s natural history
collections and to conduct scientific teaching and research (Fox
1997; Vernon and Vernon 1909). When opened, it received all
the natural history specimens from the Ashmolean Museum and
the whole content of the Anatomical Museum loaned to the uni-
versity by the college of Christ Church (Fox 1997; Vernon and
Vernon 1909). In his book, The Oxford Museum: The substance
of a lecture given to an Architectural Society, Acland, the ‘father’
of the Museum, listed all the displays in the Main Court, case by
case. Navigating through the aisles he draws the visitor’s attention
to the northernmost aisle of the Court (1867):
Cases 2 and 3 contain the Aves, or Birds: the smaller birds are to
the right, and the larger, such as the Ostrich, Crane, & c., are to the
left. Between the cases, on a separate table, are some remains of a
bird which has become extinct within the last two or three centu-
ries, namely the Dodo. A very accurate painting exists, and with the
remains here exhibited naturalists are able to describe the bird very
accurately. It belongs to the Pigeon family.

Just a year later, in 1868, a new dodo display had been prepared
which included a reconstructed skeleton of a dodo, no doubt
influenced by a skeleton constructed in London by Richard
Owen (Owen and Broderip 1866). The reconstruction was made
possible by the purchase of some excavated bones recently dis-
covered by George Clark and Harry Higginson in a marsh, the
Mare aux Songes, in Mauritius (Hume et al. 2009). Interestingly,
Clark used the drawings of the Oxford Dodo’s foot in the book
of Strickland and Melville (1848) to confirm the bones’ identity
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(a)

(b)

Figure 2. (a) (left) Dodo display on a small table between the second and third large glass cases with pitched roofs c.1870; (b) (right). Ray Lankester’s display in 1892.

(Hume et al. 2009). It was now possible to build up a skeleton
that combined the relics of the Tradescant specimen with:

... a few of the missing bones being replaced by the corresponding

bones from another Dodo, a fair representation of the skeleton of

a complete and entire Dodo was exhibited to the public. (Gunther

1925)
and so to give a more accurate picture of the dodo, which had
until then been known mainly from drawings and paintings.

The reconstructed skeleton was entered in the museum’s oste-
ological catalogue as No. 851, just after the Tradescant Dodo’s
head entry with No. 848, its foot No. 849 and the sclerotic ring
No. 850 (Osteol. Catalogue 759 - 1173). The skeleton, enclosed
for security in a glazed iron case, had been built by Charles
Robertson, whose skills were appreciated by generations of stu-
dents and experts alike; his zoological preparations received a
medal at the Exhibition of 1862 (Atlay 1903).

In the summer of 1875, George Rolleston, the first Linacre
Professor responsible for the anatomical collections, received
a package from Rev. Whitmee from Samoa which contained,
amongst others, one specimen of the tooth-billed pigeon
Didunculus strigirostris. Whitmee wrote ‘this is carbolized & is
only fit for making a skeleton’ (Rolleston Archives, Ash. Mus).
The tooth-billed pigeon, only discovered in 1839 and given a
name implying similarity and affinity with the dodo (Newton
and Gadow 1893), was a very rare species in the museums, so the
package from Whitmee must have been very much appreciated.
It was quickly made into an articulated skeleton and was proudly
displayed alongside the dodo skeleton in the above-mentioned
new dodo display of 1868 (Rolleston et al. 1884) (Figure 2(a)).

Following the untimely death of Rolleston in 1881, his stu-
dent, Henry Nottidge Moseley (1844-1891) became the second
Linacre Professor (Davies and Hull 1976). A talented natural-
ist, he took part in the Challenger expedition in 1872-1876,
collecting many specimens during the voyage. His time as
Linacre Professor lasted only six years, and although he worked
mostly on invertebrate animals, the dodo became one of his
interests, resulting in research papers about the bird’s feathers
(Moseley 1885a,b). In 1883 Mosley applied to the Visitors to the
Ashmolean Museum for the transfer of a large dodo painting
from the Ashmolean Museum to the University Museum, to
be displayed in close proximity to the Oxford Dodo remains

(Ashmolean Museum minutes ... 1883). One of the largest paint-
ings of the bird, it was painted by Johannes Savery (nephew of the
famous dodo painter Roland) in 1651 (Strickland and Melville
1848; Oudemans 1917) and given in 1813 to Dr. Kidd by William
Henry Darby of Christ Church (Carus 1846; Oudemans 1917),
who was probably one of Kidd’s student. Kidd presented it to the
Ashmolean Museum (Carus 1846; Oudemans 1917), as a more
appropriate institution to hold it, and just three years later the
painting was depicted in the title page of the Museum’s catalogue
of 1836 (Duncan 1836).

Moseley’s prolonged illness and premature death resulted in
a certain neglect and overcrowding of the displays until E. Ray
Lankester took over as the new Linacre Professor (Lankester
1891). In his first Annual Report, Lankester wrote that the only
new addition to the collection was a tenrec Centetes ecaudatus
received from Sir Edward Newton (Lankester 1890). The speci-
men was obtained in exchange for a casts of the head and leg of
the Oxford Dodo.

Lankester saw that the court was being used as a storage
facility rather than for educational displays and designed a plan
partly influenced by William Flower’s (1831-1899) changes in the
British Museum (Natural History) (Lankester 1893). Lankester’s
plan was to provide a scientific comparison of species that not
only showed their affinities, but also the differences between them
(Goodrich 1895). He reported that two special cases were being
prepared for a collection of ‘a few things of exceptional inter-
est or rarity’ (Lankester 1892). One of the cases containing ‘the
most celebrated possessions of the Oxford Museuny’ or the ‘chief
treasures of the Museum’ - the head and foot of the dodo and the
six Stonesfield mammal jaws — was thus accorded a prominent
position in the museum, in an aisle facing the entrance. This
case, the first to be completed, had approximately two-thirds of
its space dedicated to the dodo and its closest relative the soli-
taire and their living allies, while the remaining one-third was
allocated to the Stonesfield fossils (Figure 2(b)).

Consequently, Lankester (1892) wrote:

During the year 1892, I have employed Mr. E.S. Goodrich as First

Assistant in arranging the collections under my care. The case con-

taining the Oxford Dodo and the Stonesfield mammalian jaws is

now complete. The Dodo’s remains are illustrated by a complete set

of casts of the British Museum foot and the Copenhagen skull, and
by comparison with Didunculus, the Goura and the Solitaire.
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Figure 3. (a) (left) Dodo display exhibited from 1913 to 1969; (b) (right) Dodo display exhibited from 1969 to 1975.

This display contained everything that Lankester hoped for.
The specimens were attached to the uniformly looking tablets,
species individually named by both Latin and common names,
individual preparations clearly identified, comparisons made
between extinct and extant species, casts where no specimens
could be provided, and in some instances drawings were added
(Nowak-kemp 2009) (see Appendix 1 for a list).

In the process of preparing the display, the articulated skel-
eton of the dodo, constructed in 1868 during Rolleston’s time,
was dismantled to the considerable disapproval of at least one
member of the University - Robert Gunther (1925), who wrote:

Near the end of the nineteenth century, however, this skeleton was

again dismounted and the individual bones were mounted sep-

arately in the manner shown in the figure. We cannot, however,
endorse the expression used by the authors of the History of the

Oxford Museum that in their position they ‘afford most valuable

assistance to the students of zoology".

To complement the display, the old Ashmolean Museum painting
of a dodo was placed just above the exhibition case. Lankester
continued the trend established in 1860, which in itself was a con-
tinuation of the Christ Church Anatomical Museumss targeting
of an audience of academics and students, although now slightly
expanded to encompass an interested, but educated visitor.

University Museum - twentieth century

Lankester left for London in 1898 to take over the directorship
of the British Museum (Natural History) (Nowak-Kemp 2009),
but a few years later, in his book about extinct animals, he came
back to the subject of the dodo and its destruction:
but as it [the Dodo] became mouldy and eaten by insects, it was
ordered, a hundred years ago, by the Vice-Chancellor and Proctors
of the University of Oxford, that the specimen of the Dodo should
be destroyed. They do not like mouldy things at Oxford. But the
Curator cut off the head and one foot, and kept them’ (Lankester
1905)

In Oxford there were again notes of dissatisfaction with the over-
crowding in the court and the need for bigger storage space. As
a result some of the sloping cases that Lankester was so proud
of were moved and re-arranged (Weldon 1902), and in 1910
most of the zoological collections cases were repositioned ‘to
group the specimens illustrating the various classes of vertebrate

animals in a more natural and consistent manner than here-
tofore, and through the regrouping to allow better movement
between the aisles and cases’ (Bourne 1910). The dodo display
was separated from the Stonesfield fossils and placed in a case
on its own (Figure 3(a)).

In 1926 the BAAS came to Oxford for the fifth time and with
most of the sessions taking place in the Museum, the participants
were free to explore the collections. The annual report noted that
they were shown the biggest treasures of the University Museum,
and no doubt the dodo was a star amongst them (Barker 1926).
In 1940, with the ongoing WWII hostilities, there was a grow-
ing concern about the safety of the museum’s most important
specimens and the Heads of Departments decided to remove
the more valuable exhibits from the Main Court to the safety
of a secure store (Plant 1940). During this time (11 November
1944), a copy of Roland Savery’s dodo painting in the British
Museum (Natural History) was presented to the museum by the
family of Dr. Albert E. Gunther (Department of Zoology and
Comparative Anatomy Presentation Book vol. 1). It was to join
the dodo display, to be placed above the case and back to back
with the Johannes’ painting.

After the war, with a growing number of students requiring
better access to the scientific specimens and displays, it became
obvious that the nineteenth-century displays no longer reflected
the research and modern work in the subjects of natural his-
tory. However, a guide to the University Museum (The University
Museum Oxford 1952) states:

[the visitor] is advised to pause first to look at the special case (S)

devoted to the extinct Dodo and its allies. In this case will be found

the scanty, but very precious, remains of the Oxford Dodo, the

unfortunate history of which is recounted in the explanatory labels.
Once again, Oxford looked to London for some ideas. In 1960
Erik Thorn, who organised the widely admired evolution dis-
plays at the British Museum (Natural History), was approached
to recommend changes in the layout and style of display cases for
the Oxford Museum (Hardy 1960), and in 1968 Norman Tebble,
the new Curator of the Zoological Collections, embarked on a
programme of major changes in the Main Court of the museum.

In 1969 the dodo display was dismounted and a new, much
simpler design was introduced (Figure 3(b)). The famous remains
were now shown on their own, without the comparative series of
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Figure 4. (a) (left) Dodo display with restored Johannes Savery painting from 1976 to 1994; (b) (above right) Dodo display in Cardiff 2014; (c) (below right) Temporary

Dodo display at Oxford, May 2015.

solitaire, ground pigeon Goura sp. and pigeon Columba sp. The
specimens were removed from their backing tablets and new
display text and labels with a distinctive gold background board
with black lettering of the text, were executed by Mr. Cooke a
retired printer of the Oxford University Press (Bowen 1969). The
display was also moved from the central part of the museum
to a small case in the lower north corridor, where the Darwin
exhibits are now on show. The two dodo paintings were also
removed and placed behind closed doors (Denise Blagden pers.
com. 20 March 2015).

After Tebble had left the Museum in 1971, a new Curator of
the Zoological Collections, Tom Kemp, was appointed in 1972.
He picked up the unfinished job of the collections displays to
cater for the undergraduate, postgraduate and interested gen-
eral visitor. In 1975 the much needed conservation treatment
of Johannes Savery’s dodo painting was undertaken by Ronald
Earle of Bourlet and Patrickson, a Chelsea firm of picture restor-
ers, and a special bronze-glazed case for housing the restored
painting was commissioned (Zool. Coll. Archives OUMNH).
The frame was made large enough to also house the Tradescant
dodo remains, casts of the London dodo leg, labels and copies
of old drawings (Figure 4(a)). It was placed on the west wall of
the museum, outside the rooms then occupied by the Zoological
Collections, which afforded the best position, both from the envi-
ronmental (no direct sun) and security points of view.

The display, unveiled in 1976, lasted unchanged for nearly 20
years until 1994, when the new Assistant Curator, Jane Pickering
updated the content with new text. The changes reflected the new
research of Ronald Francis Ovenell, the Ashmolean Museum
librarian, about the mythical burning of ‘the last Dodo. He

wrote his paper as a protest at what he saw during his visit to
the University Museum ‘the inaccurate picture, embellished over
the years, of the event of 1755’ (Ovenell 1992).

In the late 1990s, a new post of Director of the Museum was
established, whose role included responsibility for all the muse-
ums displays, previously the role of the individual Curators of
the four collections.

A series of new cases, aimed now more at the general public
than specialists, included one devoted to the dodo and another
to its depiction in ‘Alice’s Adventures in Wonderland’ The Alice
in Wonderland display contains a number of animals featured
in the book, and the Teniel’s famous illustration of the dodo. The
second case is wholly about the dodo, and by coincidence stands
just a few yards away from where 100 years earlier Lankester had
placed his dodo exhibit. The display includes two new dodo spec-
imens that were acquired to coincide with the centenary of Lewis
Carroll’'s death in 1998: a skeleton constructed from subfossil
bones and casts of bones, and a model of a whole bird based on
Andrew Kitchener’s new, much slimmer interpretation (1993).
There are also casts of specimens from other European museums:
the two casts of the leg in London, the head from Copenhagen
and the beak from Prague. The actual Tradescant Dodo remains,
although at first included in the display, were soon withdrawn
due to the poor environmental conditions existing in the Main
Court, and substituted by plaster casts.

In 2014, under the directorship of the third Director of the
Museum, Paul Smith, a sophisticated display case with environ-
mental controls was purchased, in order to exhibit some of the
museum treasures. Unfortunately, once again the high tempera-
tures of summer 2014 proved to be too great a challenge for the
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controls, and the Tradescant Dodo could not be displayed. A
year later, in May 2015, the case, now put again in the location
of 1974 display (on the western wall of the Museum), did display
the dodo for a limited time (Figure 4(c)).

In June 2014, the dodo (after being insured for £500 000) was
taken to Cardiff, where the National Museum Wales was host-
ing the twenty-ninth Annual General Meeting of the American
Society for the Preservation of Natural History Collections and
the British Natural Science Collections Association (Figure 4(b)).
The combined meeting hosted talks, presentations and work-
shops under the theme: Historic Collections: A Resource for the
Future. The Oxford Dodo, displayed in a special case, created
great interest.

Research on the dodo

The Tradescant, or Oxford Dodo, an iconic specimen and one of
the greatest treasures of Oxford University has been the subject
of every ‘cutting edge’ method of scientific research.

In 1656 the compilation of the zoological part of the Museum
Tradescantianum required consulting many contemporary texts
to enable the most up-to-date classification of the specimens.
In his introduction, Tradescant states that ‘many examinations
of the materials, and their agreements with severall Authors
compared’ was undertaken. Classical sources like Aristotle and
Pliny, and more modern ones like Aldrovandi, Piso, Markgraf,
Rondelet, Bellon and even Ole Worm’s catalogue were consulted
(Tradescant 1656). Judging by the confident listing of the ‘Dodar’,
it seems that the bird and the place it came from were familiar
to the compilers of the catalogue.

The classification system of Museum Tradescantianum either
follows Aristotles’ groupings, or that of Konrad Gesner (George
1985), where animals were divided into groups according to their
external physical appearance and thus, not surprisingly, bats were
included in the class of birds. Following the system, the Museum
Tradescantianum listed the dodo in the ‘Birds’ group, together
with ‘Batts — red and blew Bird (from Virginia)’. The dodo was
placed after ‘penguin, puffin, pelican, shoveler, Tropic bird, apous
and fulica’ and before ‘white partridge, Spanish partridge and
Wood-Pecker from the West Indies.

Francis Willughby and John Ray, in their quest to produce
a new system of classification based on internal anatomy and
morphology, departed from the old Aristotelian classification
by function. They set off to include only animals that they could
personally study and verify and only when they could not access
living specimens, were preserved ones in collections analysed
(Raven 1942). Ray visited the Ark to see the penguin and the
dodo (Ray records the visit in a report to Martin Lister, the zoolo-
gist, on 19 December 1674), and listed them in their Ornithologia,
published in 1678 by Ray after Willughby’s death. According
to their classification the dodo, together with ostrich, emu and
cassowary, belonged to ‘the greatest Land-birds, of peculiar kind
by themselves, which by reason of the bulk of their bodies, and
smallness of their Wings cannot fly, but only walk’ (Willughby
1676).

The earliest catalogue of the Ashmolean Museum (a copy of
the original catalogue - see Part I) that lists the zoological spec-
imens — Liber Domini Principalis Collegii Aenei Nasi appends to
the dodo entry a number of scientific authorities. The text clearly
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shows that the compiler of the catalogue took great pains to list
all the authorities and the different names the dodo was then
known under. The text follows that of Willughby (1676) and Ray’s
(1678) Ornithologice libri tres but additionally gives Jonston and
Willughby and Ray as new authorities.

The nineteenth-century research and publications on the
Oxford Dodo included that of the most prominent anatomist of
the time, Richard Owen. Owen (1846) published a paper on the
dodo’s anatomy following his close examination of the Oxford
Dodo’s foot recently dissected by Kidd, and the yet undissected
head. After his examination, Owen concluded that although some
of the anatomical details of the head differ from the Raptors, the
general form of the beak and the structure of the foot point to
‘an extremely modified form of the Raptorial order’ with affinity
to the vultures. He further stated that the dodo fed on reptiles,
fishes and crustaceans which ‘its well-developed back-toe’ was
able to ‘seize and hold’ Following the BAAS meeting in Oxford in
1847, Owen (1848) published another paper where he compared
the dodo with Dinornis, Palapteryx, Notornis and Nestor. By now
he had changed his mind and stated that Reinhardt’s idea of the
dodos affinity with pigeons was confirmed by Strickland in his
lecture at one of the meetings of BAAS in June of that year.

In 1848 Strickland and Melville’s aforementioned opus mag-
num, The Dodo and its kindred, or the history, affinities and
osteology of the Dodo, solitaire, and other extinct of the islands
Mauritius, Rodriquez and Bourbon was published. The book,
widely acknowledged as a masterpiece, contains all the histori-
cal and anatomical information about the Oxford Dodo and ‘its
kindred’ birds. The book is divided into two parts: the first one
on the natural history of the dodo and solitaire and the second
one on the osteology of the birds. Strickland, writing the natural
history part of the dodo, in the section titled ‘Affinities of the
Dodo, listed 13 external and 4 internal characters that in his
opinion dodo shares with pigeons, while Melville through his
osteological examination of the Oxford Dodo, gave 10 aspects of
its affinity with pigeons. Their conclusion was, that thanks to the
recent dissections, both specimens, the Oxford Dodo’s head and
foot, yielded independent evidence of dodo’s Columbine affinity.
The book became famous not only for its scientific contents,
but also for 18 plates of beautiful anatomical illustrations and
the employment of a new technique of papyrography printing
(Figure 1).

Although there are many dodo bones in the various museums
around the world, only the Oxford specimen retains soft tissue
and fragmentary feathers. Over the years, they have become more
fragmentary since the drawings of the head were published by
Owen (1846) and by Strickland and Melville (1848). One of the
very first investigators of the feathers was Johann Friedrich von
Brandt (1802-1879) from St. Petersburg, who relied on Joseph
Christian Hamel’s (1788-1862) (also from St. Petersburg) obser-
vations, when the latter examined the dodo during his visit to
Oxford in 1814 (Parish 2013).

Henry Nottidge Moseley (1885a), in a paper presented at
the fifty-fourth meeting of BAAS in 1884 ‘On the structure
and Arrangement of the Feathers in the Dodo, argued that the
dodo head feathers ‘differ from those in all other birds in being
arranged in groups of three’ He compared the feather arrange-
ment with the paintings of the dodo and found that the triage
is faithfully represented in the artworks. He also stated that ‘the
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homologues of the lateral feathers in each group of three are to
be sought in the two minute filo-plumes which spring from the
sheath of each feather at its base, one on either side in modern
pigeons’(Moseley 1885b). As the fifty-fourth BAAS meeting was
held in Montreal, Canada, Moseley with other British scientists
travelled to Philadelphia to take part in the thirty-third meeting
of BAAS sister organisation, the American Association for the
Advancement of Science, where he presented his dodo paper to
the American scientists (Moseley 1885b).

In 1989 two Dutch researchers, T.G. Brom and T.G. Prins,
sampled the dodo’s feathers, coincidentally more or less exactly
one hundred years after Mosley’s investigations (Brom and Prins
1989). Their research offered the next step using light microscopy
and electron scanning microscopy. The researchers confirmed
Moseley’s finding of a unique pattern of feather arrangement on
the head of the dodo, not found in any other known bird, and
that the head feathers were not of the ‘down’ type, so many times
described by travellers. Unfortunately, due to the highly abraded
condition of the remnants of the feathers, the dodo’s phyloge-
netic position could not be derived. However, they suggested
that the dodo is closer aligned to pigeons than to rails, and that
they “follow Cracraft (1981) in retaining the dodo in the family
Columbidae’ (Brom and Prins 1989).

In the 1990s, the new technique of DNA analysis became
established and was beginning to be applied to extinct spe-
cies. The first attempt of extraction and analysis of the dodo
genetic material was undertaken by a team from San Diego in
1990 (Parish 2013), but it did not deliver positive results (Kemp
pers. comm. October 2015). Ten years later in, a New Zealander,
Alan Cooper, one of the first DNA taxonomists in Oxford, set
up an Oxford Ancient DNA Lab. with an extraction facility in
the museum. Seeing the museum’s display on the dodo and
how it had variously been reported as a vulture, albatross or a
pigeon, Cooper believed that the DNA analysis could provide the
answer. Although previous research, e.g. Reinhardt (1842-1843),
Strickland (1848), Owen and Broderip (1866), Brom and Prins
(1989) and others established the dodo’s taxonomic place in the
order Columbiformes, its exact position within it - either in the
Columbidae family with other pigeons, or forming their own
family Raphidae — was unresolved. Beth Shapiro, a graduate stu-
dent of Cooper’s, was given the task to prove once and for all the
exact phylogenetic relationship of the dodo. Using bone samples
from the tarsometatarsus, Shapiro showed that the dodo and
Rodrigues Solitaire Pezophaps solitaria are indeed sister species
within Columbidae. The Nicobar pigeon Caloenas nicobarica is
their closest living relative indicating an eastern, Indian, rather
than a western African origin of the Mauritian Dodo. This clade
of large, island endemic birds, mostly ground-dwelling, also
includes the Samoan tooth-pigeon Didunculus strigirostris as its
basal member (Shapiro et al. 2002).

In 2003, Andrew Parker from the Oxford University Zoology
Department was researching the former colouration of preserved
parts of extinct species by looking at possible collapsed physi-
cal structures associated with colour. Unfortunately, the dodo
skin proved to be too damaged to reveal anything of its original
colour.

In 2006, Patrick-Jean Guay from the University of Melbourne,
to take advantage of the extensive comparative data gathered in
the nineteenth century, used the same old method of utilising

lead shot (shot size 7.5-8) to fill and hence measure the dodo’s
brain capacity (Guay Unpubl.) His research was used to study the
brain size in columbiformes and how it has evolved with regards
to ecology and behaviour.

In the same year, M. Nowak-Kemp commissioned a chemical
analysis on the sample of skin to elucidate the substances used in
the seventeenth century to preserve the Oxford Dodo. The tech-
nique for this analysis was a combination of scanning electron
microscopy sample imaging with energy-dispersive X-ray detec-
tor. The analysis, undertaken by Julian Carter from the National
Museum of Wales Cardiff, suggested that tanning salts such as
alum (K,SO,AL(SO,),) and salt (NaCl) were the main materials
used in preservation.

In 2013 Leon Claessens, a member of the international
Dodo Research Programme, took measurements of the Oxford
Dodo’s head and foot for the study on dodo locomotion - the
Dodomotion project. The measurements were also needed for
three-dimensional skeletal anatomy of extant and extinct birds,
for an online resource known as Aves 3D.

The most recent technique available to science is CT scan-
ning. An application to allow the scanning of the Oxford Dodo
using Zeiss Xradia 520 high-resolution phase contrast X-ray
CT scanner at the University of Warwick was recently received
and approved, and took place in April 2015. The technique is
non-invasive and specifically designed for the three-dimensional
imaging of biological material.

Other dodos in Oxford

Curiously, in the seventeenth century, Oxford University claimed
to have not one but at least two dodos before the Tradescant’s
specimen arrived in 1683. Before the building of the Ashmolean
Museum the University collection of natural and artificial curios-
ities was kept and displayed in the Anatomical School, in the east-
ern part of the Schools Quadrangle, built in 1613-624 (Clapinson
2015). The school was established to enable a modern approach
to studies, based not only on ancient texts of philosophers and
early thinkers, but increasingly relying upon the examination
of real specimens, exotic and often unknown to the European
scholars. Specimens that could be touched and closely inspected
by the ‘curious’ students. The earliest mention of a dodo in the
Anatomical School was by Thomas Crossfield, who on 15 July
1634 noted in his diary:
Mr. Gosling, sometimes scholar to Mr. Camden, Enginer, who

bestowed the Dodar (a blacke Indian bird) upon ye Anatomy
Schoole. (Boas 1935)

The next documents listing the contents of the Anatomical
School are two separate inventories dated from about 1675, and
written by two different compilers. Under the title of Catalogus
Rariorum in Schola Anatomica Oxoniensis, both of them list
specimens as they were placed in the room, starting from the
south wall and going anticlockwise towards the west end. In the
section titled South Parte, and following a specimen No. 156
‘Pasche Flemingo, Avis sic dicta (A Passim-phlemingo)’ there is
not one, but two dodos (Gunther 1925):

157, 158 Dodo (2 Doadoes)

There is no indication if they were whole or not, but as other
entries clearly specify the nature of specimens, for example: ‘No.
160 Tibia Alcis’ or ‘No. 153 (A Birds Bille)’ we can assume that
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Figure 5. Modern illustrations of the Tradescant Dodo. Katrina van Grouw (2012),
Pencil, with digitally adjusted colour ©Katrina van Grouw, from The Unfeathered
Bird, Princeton University Press, 2012 (above); Catherine Wallis (2015), Pencil on
paper (below).

the dodos were whole birds. According to Gunther the specimens
on the list would have been seen by Charles II when he visited
the Anatomy School on 15 March 1681.

The next mention of a dodo is by Thomas Hyde (1636-
1703), the Laudian Professor of Arabic and Regius Professor of
Hebrew in Oxford. In his work, Veterum Persarum et Parthorum
et Medorum Religionis Historia (1700), he commented on the
Persian word for ‘mother’ Doghdu, noticing that it was pro-
nounced like the word ‘Dodo, an Indian hen. He described the
dodo, mentioning the illustration of it in the Travels by Herbert,
and added that there is a dodo in the Auditorium Anatomicum
in Oxford.

Rawlinson in his list of 1709 An exact and particular Account
of the rarities in the Anatomy School transcribed from the original
copy in Mr. Tho: Hearne’s hands by me R. Rawlinson October 1709
uses the same numbers as the previous listings but adds another,
a third dodo, to the list (Gunther 1925):

157 Dodoe’s Head

158 Couple of Dodoes

Some authors presumed that the ‘Dodoe’s head” must have
been a result of conflation of the contents of the Ashmolean
Museum with the Anatomical School holding. However, the
Tradescant Dodo was still a whole one in 1755, though most
probably extensively damaged, so an isolated dodo’s head nearly
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50 years before that date, may have been another specimen.
Interestingly, in August 1710, Uffenbach (1928), after at first
suspecting the mix up, wrote:
As it occurred to me that many of the additions to the University
Collection might have been derived from the Musaeum
Tradescantianum, 1 carefully compared the catalogues of the two
collections and came to the conclusion that at that date there was
no evidence that any specimens had been transferred from one col-
lection to the other. Moreover, a large proportion of the specimens
in the Anatomy School had a local interest.

John Pointer in his Oxoniensis Academia: Antiquities and
Curiosities of the University of Oxford published in 1749 listed
the contents of the Museum, but added that they are ‘together
with some of those in the Anatomy School; so it is not clear where
the specimens could have been found. Altogether he recorded
112 specimens, with numbers 20-26 given to birds, and under
the number 26, we see the following entry (Pointer 1749):

26. Dodar-Birds, one of which watches whilst the other stoops
down to drink.

The text indicates that these were whole skins, as one of
the preceding entries clearly states another bird as a skeleton:
20. Skeleton of an Ostrich’ These dodo specimens, unlike the
Tradescant Dodo, must have also been mounted as the entry
gives the stance of both of them.

It is well worth pointing out that Crossfield, Hyde, Hearne,
Rawlinson and Pointer were all Oxford men, well acquainted
with the University institutions and thus highly unlikely to mix
up the Ashmolean Museum with the Anatomy School.

Oxford Dodo and artists

Over the years the Oxford Dodo inspired not only research-
ers and museum professionals, but also writers, artists and
photographers. One event above all others immortalised
the dodo and made it a worldwide celebrity. The Reverend
Charles Dodgson, better known as Lewis Carroll, was the first
person to bring the dodo to the attention of the general public.
A mathematics tutor of Christ Church and a keen photogra-
pher, he took images of the Christ Church Anatomical School
specimens before they were transferred to the new University
Museum in 1860s (Taylor and Wakeling 2002). He keenly
followed the progress of the new museum, regularly visiting
to see the dodo remains, and frequently entertained Alice,
Lorina and Edith, the daughters of Cannon Liddell, the Christ
Church Dean, with fairy tales (Collingwood 1899). Following
one of their boating trips along the Thames, he wrote ‘Alice’s
Adventures in Wonderland’, where he immortalised the dodo
with the well-known expression ‘Everybody has won and all
must have prizes’ This book, written in 1865, initiated ‘dodo
mania, especially amongst the general public, otherwise the
dodo may have remained the intellectual backwater that it had
been prior to the book’s publication, with little interest to the
world at large. To complement the text, Dodgson commis-
sioned Sir John Tenniel (Engen 1991) to create illustrations
that really captured the public’s imagination of a comically
haughty dodo. ‘Dodo mania’ coincided with the discovery of
the first subfossil dodo remains on Mauritius and Sir Richard
Owen’s monograph in which he described the finds (Owen
and Broderip 1866; Fuller 2002).
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Figure 6. Modern illustration of the Tradescant Dodo. Julian Pender Hume (2015), acrylic on paper. The left sclerotic ring (lower right) is shown in two views.

Other artists of the nineteenth century who drew the dodo
included John Edward Gray (Figure 1), William Clift (Figure 1),
Richard Owen, Joseph Dinkel (Figure 1), Edward Higgin, Carl
Werner and Mrs. Strickland. In the twenty-first century a new gen-
eration of artists have been inspired by the remains, and the works
of Katrina van Grouw (Figure 5(a)), Catherine Wallis (Figure 5(b)),
Julian Pender Hume (Figure 6), Wendy Ramhaw, Chris Jones and
Abigail Rorer and photographer Harry Kalio to name just a few,
are particularly evocative and reflect the artists” different styles.

The Tradescant or Oxford Dodo, the last surviving dodo speci-
men with soft tissue, has had an extraordinary history. It has survived
for over three-and-a-half centuries, when all other contemporary
stuffed animals have perished. It has been the subject of numerous
analyses, including the most modern of scientific techniques, yet
despite all of these efforts, the dodo itself still remains an enigma.
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Appendix 1. Lankester display specimens

(1) The Copenhagen Dodo OUM 11606, OC 852 - plaster cast of
cranium and jaw.
(2) The Prague Dodo OUM 11607, OC.853 - plaster cast of upper
beak.
(3) Goura cristata OUM. 3425 - skull.
(4) Goura cristata OUM 3475 - separate cranium and mandible.
(5) Dodo L ventral view of the skull - illustration.
(6) Missing tablet.
(7) Pigeon Columba livia ‘domestica’ OUM 24093 - skull.
(8) Pigeon Columba livia ‘domestica’ OUM 24094 - cranium and
mandible displayed separately.
(9) The Oxford Dodo OUM 11605, Ash. Mus.cat. 1836 p. 74, no. 81:
(a) cranium with exposed bones on the left-side Osteol. Cat nos.
848.
(b) skin from the left side.
(c) sclerotic ring of the left eye Osteol. Cat no. 850.
(d) skeleton of left foot (phalanges and metatarsals) Osteol. Cat
no. 849.

(e) skin from the left foot.

(10) The Oxford Dodo - leg with (separate) skin.

(11) View of the left side of the skeleton of the dodo Didus ineptus L.
reduced; modified from Owen’s figures, Tr. Zool. Soc. V1. 1869.

(12) Missing tablet with picture of Dodo - taken from Savery Vienna
picture

(13) Missing tablet with picture.

(14) Missing tablet with picture.

(15) Figure of the tooth-billed pigeon Didunculus strigirostris Gld.,
taken from Gould’s Birds of Australia vol. v, pl. 76. Label:
‘Formerly its habits were exclusively terrestrial; but, being per-
secuted by cats it has lately taken to perching on trees.

(16) View of the left side of the skeleton of the solitaire Pesophaps
solitaria Gm reduced. Modified from Newton’s figures, Philos.
Trans. CLIX. 1869.

(17) Copy of the figure of a female solitaire Pezophaps solitaria Gm
from Leguat’s Voyages, 1720.

(18) The London Dodo Raphus cucullatus 2 casts of the right foot of
Dodo, OUM 11608 OC. 854. From British Museum.

(19) Pigeon Columba livia ‘domestica’ OUM24083 — dry feet.

(20) Solitaire Pesophaps solitaria OUM 19620 + solitaire OUM 19620
toes.

(21) Tarso-metatarsus. Front view.

(a) Dodo Raphus cucullatus OUM 10617.
(b) Goura cristata OUM 3475.

(c) Solitaire Pesophaps solitaria OUM 19620.
(d) Dodo Raphus cucullatus OUM 19617 Prox. Tarsometarsus.

(e) Solitaire Pesophaps solitaria OUM 19620.

(22) Tarso-metatarsu back view:

(a) Dodo Raphus cucullatus OUM 10619.
(b) Goura cristata OUM 3475.
(c) Solitaire Pesophaps solitaria OUM 19620.

(23) Columba livia OUM 24099 - laster endocasts of brains — +
Solitaire.

(24) Solitaire Pesophaps solitaria: OUM 19620 (back of cranium),
right side of cranium OUM 19638.

(25) Goura cristata Coracoids : OUM 3475 + solitaire Pesophaps sol-
itaria OUM 19629.

(26) Femora. Dodo, Raphus cucullatus OUM 10619 + Goura cristata
OUM 3475 + Pezophaps solitaria Solitaire OUM 19620.

(27) Tibio-tarsus. Dodo, Raphus cucullatus OUM 10619 + Goura
cristata OUM 3475 + Pesophaps solitaria Solitaire OUM 19620.

(28) Dodo, Raphus cucullatus, mandible - OUM 19619.

(29) Dodo, Raphus cucullatus — wax cast of foot of the Oxford Dodo
OUM 2054.

(30) Didunculus strigirostris + Columba livia - in formalin.

(31) Scapulae + coracoids. Dodo, Raphus cucullatus (no scapula)
OUM 19619, Goura cristata OUM 3475, Pesophaps solitaria
Solitaire OUM 19620.

(32) Pelvis. Inside view. Dodo, Raphus cucullatus OUM 10619 +
Goura cristata OUM 24083 + Pesophaps solitaria Solitaire OUM
19623.

(33) Pelvis. Outside view. Dodo, Raphus cucullatus OUM 19619
+ Goura cristata OUM 3475 + Pesophaps solitaria Solitaire
OUM19620

(34) Plaster cast of the Oxford Dodo before the skin was removed.

(35) Humeri - Dodo, Raphus cucullatus OUM 19619, Goura cristata
OUM 3475, Pesophaps solitaria Solitaire OUM 19631.

(36) Sterna: side view. Dodo, Raphus cucullatus OUM 19619 +
Columba livia OUM 24083 + Solitaire OUM 19624. 35a. Sterna
: front view: Dodo, Raphus cucullatus OUM 10619 + Goura cris-
tata OUM 3475 + Pesophaps solitaria Solitaire OUM 19620.

(37) Wing bones - Pesophaps solitaria Solitaire OUM 19620
pathological.

(38) Wing bones — Dodo, Raphus cucullatus Ref 19619 (no hand
bones) + Goura cristata OUM 3475.

(39) Furcula. Pesophaps solitaria Solitaire OUM19620 + pigeon.

(40) Vertebrae. Pesophaps solitaria Solitaire OUM19620 + Goura
cristata OUM 3475 + Dodo.

Notes

*Liber Domini Vice-Cancellarii (The Vice-Chancellor’s consolidated cat-
alogue of all collectins), 1695-1696. Ashmolean Museum Catalogue AMS
11. Oxford.

**Liber Domini Principalis Collegii Aenei Nasi (Book of the Principal
of Brasenose), c. 1756. Manuscript catalogue of zoological specimens. A
recension of the seventeenth-century catalogue (now missing). Ashmolean
Museum Catalogue AMS 13. Oxford.
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