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PART 1: ANATOMY, BIOLOGY AND ECOLOGY

The International Thylacine Specimen Database
Stephen R. Sleightholme

Preserved within the darkened store rooms of some of the world’s major museum and 
university collections are all that physically remains of a species now presumed extinct – the 
thylacine or Tasmanian tiger (Thylacinus cynocephalus). First published in 2005, and now 
into its seventh revision, the International Thylacine Specimen Database (ITSD) contains 
the detailed records of 812 known specimens, comprising skulls, skeletons, skins, organs and  
the preserved bodies of adults and pups. These specimens are held in 118 collections in 
23 countries, with a small number in private ownership.

Natural history museums traditionally collect, classify, conserve, study and exhibit 
biological specimens. The value in creating these collections is in the accompanying data, 
detailing when and where a specimen was collected, and by whom. Without this contextual 
information, a specimen’s value to science is considerably diminished.

Taxonomy was the pioneering science of the 19th century and to a great extent it galvanised 
the race to acquire as many new specimens as possible. A diverse coterie of collectors and 
animal dealers were charged with procuring thylacines for the various institutions and in their 
frenzied pursuit to obtain specimens, valuable collection data were frequently omitted, lost or 
destroyed. Consequently, detail within the records for many of the specimens in the ITSD is 
sparse, to say the least, with most entries simply noting Tasmania as the geographical source.

A thriving commercial trade in thylacine specimens flourished from the middle of the 
19th century and continued unabated until the late 1920s. The very nature and conduct 
of this enterprise undoubtedly contributed to the scarcity of source data within today’s 
collections. Many of the major European sea ports had their assortment of specialist dealers in 
natural history and curios. Names such as Salmin, Frank, Jamrach, Umlauff, Frič, Reiche and 
Leadbeater appear frequently throughout the ITSD as the source of supply of a significant 
number of thylacine specimens. These dealers bought and traded shells, skins, skeletons, eggs, 
fossils, minerals and birds from the crews of returning vessels and sold them to amateur 
naturalists, museums and universities. Few of the specimens purchased from these dealers 
were accompanied by collection data and are simply recorded in museum registers with only 
a date and the named supplier.

Within Tasmania, significant numbers of thylacines were procured through local agents 
who purchased specimens (dead or alive) through classified advertisements in the local press. 
A thylacine was therefore traded like any other commodity, initially being sold to the agent 
by a land owner, farmer or trapper and then resold to museums and universities as specimens. 
Unsurprisingly, few of these commercially sourced specimens were accompanied by any data.

In the late 1800s, the Tasmanian museums began to appreciate that the rarity of the 
colony’s native animals could be put to good advantage in building their fledgling collections 
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wallabies (Fig. 1). Two females made up the exchange, but due to protracted strike action by 
British seamen, the ship transporting them to London was forced to remain at sea for nearly 
6 months. During this time, one of the females died. The Daily Mercury (1926) notes:

One of the rarest of living animals - a Tasmanian wolf, or Thylacine - has 
arrived at the London Zoo. The animal is now so rigidly protected by the 
authorities, however, that the London dealer who imported the wolf was not 
allowed to take a male out of the country, and had to content himself with two 
females. Owing to the shipping strike, the two voyagers were six months aboard 
ship. One of them died, but the survivor is in fine condition, and, being the 
only specimen of its kind in a European Menagerie, and the last, it is said, to 
be allowed to be exported alive, it is not likely to suffer from lack of attention.

The Zoological Society purchased the surviving female from Chapman for £150 (Edwards 
unpublished) and she was placed on display in the North Mammal House from 26 January 
1926, until her death on 9 August 1931. She became, and still remains, the last of her kind 
to be displayed outside of Australia.

Immediately following her death, she was injected with preservatives for anatomical 
study. The body was then dissected and the head sent to Professor Edwin Goodrich at Oxford 
University in September 1931 and the torso to Professor William Rowan at the Natural 
History Museum in Edmonton (Canada) the following month.

Bernard William Tucker (1901–1950), Demonstrator in Zoology and Comparative 
Anatomy at Oxford University, was charged by Goodrich with the detailed dissection of the 

Fig. 1. Young female thylacine at London Zoo 1926, by F. W. Bond. Courtesy: Zoological Society of London.

01_History and Mystery of the Thylacine_Chapters.indd   401_History and Mystery of the Thylacine_Chapters.indd   4 10/5/2022   10:11:21 AM10/5/2022   10:11:21 AM



Thylacine

12

and Dasyurus; which are missing dP2) and three-premolared Thylacinus show an accelerated 
development of P3 (relative to M2) and a concomitantly smaller and minimally functional 
dP3. Conversely, the extant three-premolared dasyurids studied (the dasyurine Antechinus, and 
sminthopsine Sminthopsis) show a retarded maturation and eruption of the successional P3 
(relative to M2) and therefore a relatively longer functional lifetime of dP3 in the juvenile jaw.

These results have some perplexing implications for the evolution of dental formulae 
and replacement patterns near the evolutionary origin of the order Dasyuromorphia. 
Whereas the modern dasyurids, which retain an ancestral postcanine dental formula (three 
premolars and four molars), show a delayed development of the successional P3 (similar to 
the condition in non-dasyuromorphian taxa such as Perameles and Monodelphis), the modern 
two-premolared dasyurids studied show greater similarity to the thylacine (and likely also 
Myrmecobius) in having a quickly developing and erupting successional P3. This accelerated 
loss and replacement of dP3 is more easily explained in the two-premolared Sarcophilus and 
Dasyurus, given the limited space available for the eruption of new teeth within the relatively 

Fig. 2. Illustration of a histologic cross-section through the lower jaw of a thylacine pouch young. 
The developing follicles of the deciduous lower third premolar (dP3) and its replacement successional 
third premolar (P3) can be clearly seen, as can the delicate epithelial cord connecting them – the lingual 
successional lamina (SL). In extant two-premolared dasyurids detailed histological preparations such 
as this are critical for identifying the remaining premolar positions. For example, in many cross-sections 
the SL can be mistaken as an independent invagination from the lining of the oral epithelium (OE), thus 
causing the P3 to be confused with a deciduous premolar. Other abbreviations include: A, ameloblasts; 
AB, alveolar bone; D, dentin; E, enamel; O, odontoblasts; P, dental papilla; PL, primary dental lamina; 
SR, stellate reticulum. Reprinted with permission from Luckett, WP, Hong-Luckett, N, Harper, T (2019). 
Microscopic analysis of the developing dentition in the pouch young of the extinct marsupial Thylacinus 
cynocephalus, with an assessment of other developmental stages and eruption. Memoirs of Museum 
Victoria 78: 1–21.
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analyses of each of the cycles examined and came up with just six gait cycles determined by 
all four analysts to be symmetrical. These six cycles are from two films, both of the same 
individual (‘Benjamin’) in the Beaumaris Zoo in Hobart (Sleightholme et al. 2020).

The values of duty factor and diagonality reported by the four observers were averaged for 
each of these six cycles and plotted on a ‘Hildebrand diagram’, a graph of duty factor against 
diagonality (Fig. 4). Our analyses showed that the surviving records of thylacine locomotion 
all represent moderately slow walks, clustered around the boundary between lateral-couplets 
and diagonal-couplets gaits, similar to the recorded gaits of quolls (Dasyurus spp.) in captivity. 
Like the walks of most other terrestrial marsupials, the observed thylacine gaits all lie below 
the so-called ‘horse line’ (Fig. 4). Gaits in this part of the Hildebrand diagram minimise 
interference between fore- and hindfeet in walking (Cartmill et al. 2020).

We predict that thylacines, like other terrestrial marsupials, would have exhibited higher 
diagonality values in walking as speed increased and duty factors went down (following the 
horse line upward), but would not have displayed the behavioural flexibility seen in the 
gait-pattern distributions of dogs (i.e. encompassing both horse-type and camel-type gaits: 

Fig. 4. Estimated duty factor and diagonality in thylacine walking gaits, averaged across four observers 
for each of six symmetrical walk cycles (circles). Diagonal dashed lines represent the theoretical ‘horse 
line’ (HL; see text) and ‘camel line’ (CL). Lower grey area: spotted-tailed quoll (Dasyurus maculatus). Solid 
outline: other ground-dwelling marsupials. Upper grey area: arboreal marsupials. Non-thylacine data from 
(Cartmill et al. 2020).
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used by thylacines at some stages as a lair and that some of the other animal bones, possibly 
including specimens from extinct species, were the remains of thylacine prey. A formidable 
animal indeed!

Pups of the Swan Coastal Plain
Kailah M. Thorn

The last place we would expect to find Australia’s youngest mainland Tasmanian ‘tiger’ is 
south-western Australia, the opposite side of the country from its name-state. Yet some of the 
youngest palaeontological specimens of the thylacine (Thylacinus cynocephalus) were collected 
from cave deposits north of the Swan River. A stretch of Pleistocene calcarenite, known locally 
as the Tamala Limestone, is the equivalent of the Bridgewater Formation that surrounds 
much of coastal southern Australia. A karst (cave) system throughout the Tamala Limestone 
runs parallel with the coast from Wanneroo (inclusive of the Yanchep Caves) within the Perth 
Metropolitan Area and continues north through Drover’s Cave National Park near Jurien Bay 
for more than 200 km. These relatively young caves have sparsely sampled Western Australian 
late Quaternary fauna and preserve a record of the larger extinct marsupial carnivores.

Inspired by the remarkable megafauna finds early in the 20th century from Mammoth 
Cave near Margaret River, the caves of the Swan Coastal Plain were palaeontologically 
prospected by a young Fulbright scholar (a foreign exchange scholarship program between 
Australia and the USA) from Texas, Dr Ernest Lundelius. Many of the caves he explored on 
the Swan Coastal Plain contained remains of locally extinct macropodids (kangaroos and 
their relatives) and the coprolites of Tasmanian devils. The first reports of these fossils hinted 
at the possibility that there could be other, larger predator remains in these caves.

Lundelius’ curiosity was followed up soon after by Western Australia’s active speleological 
society, the Western Australian Speleological Group (Inc.), with their members reporting a 
number of fossil finds to the WA Museum (WAM). A jaw and other bones belonging to at 
least two individual thylacines were found in Mystery Cave (J-6) in the Jurien area, by keen 
spelunker Lindsay Hatcher in 1986. Harry Butler, namesake for the WAM’s Harry Butler 
Research Centre, discovered the bones of a thylacine in a cave near Stockyard Cave (E-3) in 
the Eneabba karst region. In the South Hill caves area, Wedges Cave – more likely a denning 
site of the Tasmanian devil rather than Thylacinus – produced a single molar tooth as evidence 
of the larger predator. All these fragments are in geologically young karst formations, with 
the fossils unlikely to have accumulated before the Late Pleistocene (126–11.7 ka). Relatively 
young fossils in comparison with those found elsewhere on mainland Australia.

The first large-scale excavation of a cave on the Swan Coastal Plain was during Dr Alex 
Baynes’ postgraduate research in the 1970s, on Hastings Cave in the northern-most stretch 
of the Plain near Jurien Bay. This site preserves a late Pleistocene–Holocene account of faunal 
change in the area before the arrival of the dingo, but notably does not contain any Thylacinus 
remains.
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A brief taxonomic history of the thylacine
Branden Holmes

Today it is widely accepted that only a single species of the genus Thylacinus survived into the 
Late Pleistocene (c.126–11.7 ka), the last member of its entire taxonomic family. Both the 
diversity of recent thylacines, and their distinctiveness among other carnivorous mammals, 
have been the source of much discovery, disagreement and debate over the past 200 years. The 
species was originally given the scientific name Didelphis cynocephala (dog-headed opossum), 
alongside the Tasmanian devil (Didelphis ursina) or bear opossum, by George Prideaux Harris 
(Harris 1808), the Deputy Surveyor of Van Diemen’s Land. Thus, they were both placed in 
the genus Didelphis, with the American opossums, in the family Didelphidae.

It was soon recognised by the eminent French embryologist, palaeontologist and 
comparative anatomist, Étienne Geoffroy Saint-Hilaire, that the Australasian members of the 
genus constituted a separate lineage. Consequently, he moved them to a new genus, Dasyurus 
(Saint-Hilaire 1810). The differences between the two genera became apparent to the German 
biologist and palaeontologist Georg August Goldfuss, who created the family Dasyuridae 
for the Australasian species (Goldfuss 1820). The thylacine was subsequently recognised by 
Coenraad Jacob Temminck, the Dutch ornithologist and zoologist, as being distinct enough 
to warrant its own genus, Thylacinus, although he used the junior synonym Thylacinus harrisii 
in his description (Temminck 1824–27).

The final major taxonomic change was the recognition by the Italian biologist Charles 
Lucien Bonaparte that the thylacine was unique even at the family level. He consequently 
created the family Thylacinidae for the species in 1832 (Bonaparte 1832) and not, as I have 
discovered, 1838, which has been inaccurately accepted until now (S. Jackson, pers. comm.). 
Other scientific names for a living thylacine were published, such as Thylacynus striatus 
(Burnett 1830), but there is no evidence that these authors actually thought that a second 
living species existed.

An expedition led by Thomas Mitchell in 1830 to explore the Wellington Caves in New 
South Wales collected some of the country’s first known fossils, which included possible 
fossils of the thylacine (The Sydney Morning Herald 1842). Indeed, the famed Victorian-era 
anatomist Sir Richard Owen described the first of three fossil species now regarded as being 
synonymous with the thylacine, the Cave thylacine (Thylacinus spelæus), from ‘one of the 
caves in the Wellington Valley’ (Owen 1845). The earliest described fossil species of thylacine 
that is still considered valid, the Powerful thylacine (Thylacinus potens), was only published in 
the late 1960s (Woodburne 1967).

In 1868, the Director of the Australian Museum, Gerard Krefft, published the description 
of a second living species of thylacine, the ‘Bulldog-Tiger’ (Thylacinus breviceps) (Krefft 1868). 
He claimed that older Tasmanians themselves distinguished between the two species, with the 
more familiar species being the ‘Greyhound-Tiger’. The Tasmanian naturalist and solicitor 
Morton Allport questioned the distinctiveness of the new species, but added that he too was 
familiar with the name Short-nosed or Bulldog tiger (Allport 1868). An exhaustive search 
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PART 3: ABORIGINAL KNOWLEDGE  
AND ARCHAEOLOGY

The relevance of rock art in understanding the thylacine’s 
mainland extinction chronology

Ken Mulvaney

Thylacine images in the rock art of Aboriginal Australia are common right across the continent, 
recognised by archaeologists long before it was generally understood that this animal once 
roamed throughout mainland Australia and was not limited to Tasmania (Figs 5–7). The 
introduction of the dingo is implicated in the demise of the thylacine, a proposition supported 
by the rock art. Dingo images are all associated with recent rock art less than 4000 years old, 
whereas thylacine depictions link to earlier artistic traditions.

It is across northern Australia where the majority of thylacine depictions are found, 
partly because of the abundance of rock art, correlating with stable ancient rock surfaces and 
preservation of the art. In some places, such as the Dampier Archipelago on the north-west 
coast of Australia, such images can be traced through many tens of thousands of years of rock 
art production.

Given the problems associated with dating rock art, the presence of extinct fauna has 
been a useful, although somewhat controversial, temporal indicator. One of the problems is 
that for most of the extinct fauna there are only partial skeletal remains and paleontological 
reconstructions as a guide to their appearance. With the thylacine, there are photographic 

Fig. 5. Painted Arnhem Land example.
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was agreed with the Ménagerie du Jardin des Plantes for £90 of stock animals. They departed 
for Paris the following month on 15 April 1886. In a report written in 1891 by Alphonse 
Milne-Edwards, the zoo’s Director of Mammals & Birds, he stated that the 1890–1891 
Parisian winter was especially cold and that among the total of dead animals were the zoo’s 
two thylacines (Milne-Edwards 1891).

Virtually no records survive for the two male thylacines that were displayed at the 
Cologne Zoo between 1903 and 1910 (Fig. 11). It is known that both were purchased 
from Carl Reiche, a rival of the German animal dealer and zoo proprietor Carl Hagenbeck. 
Reiche obtained the animals from the Sydney-based animal dealer H. E. August Görling. 
The first thylacine arrived at the zoo on 26 March 1903 and cost 300 marks; the second 
arrived at the zoo 2 months later on 13 May 1903 and cost 800 marks. No reason is given 
for the disparity in pricing of the two specimens. Following their deaths, their bodies were 
sent to the Cologne Museum of Natural History (Staplehaus), but regrettably, the museum 
was destroyed by Allied bombing in the war and the specimens and their accompanying 
records lost. The first of the zoo’s males to die was on 27 September 1909 and the second 
on 13 May 1910.

Antwerp Zoo in Belgium was established in 1843 and is one of the oldest zoos in the 
world. The first of the zoo’s thylacines was purchased from Melbourne Zoo in 1903, but 
died during transit. The second of the zoo’s thylacines, a young male, was purchased by the 
animal dealer John Hooks from fellow dealer James Harrison of Wynyard (Tasmania). It 
transited through Melbourne Zoo, finally arriving in Antwerp on 6 February 1912, where it 
was housed in the small carnivore gallery (Fig. 12) until its death on 13 February 1914. After 
its death, its body was donated to the Institut Royal des Sciences Naturelles de Belgique, 
where it remains in the collection as a disarticulated skeleton (IRSNB 32B) (Sleightholme 
and Ayliffe 2017). The death of the Antwerp thylacine marked the termination of thylacine 
displays on the continent, although the Regent’s Park Zoo in London continued to display 
the species until 1931.

Fig. 11. Thylacine enclosure at Cologne Zoo. Photo courtesy: Moeller archives.
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in Belgium, F. Krueger, asking for a thylacine. With no suitable thylacines in stock, Le Souëf 
suggested that he travel to Tasmania to capture a living thylacine for Antwerp. To justify 
the expense of the trip, he suggested that he could use the trip to promote the work of the 
Zoological Society by presenting a series of public lectures and a magic lantern show. Through 
this means he hoped to encourage more donations to the Zoological Society.

While in Tasmania, Le Souëf presented several of his popular natural history lectures 
across the north-east of the island before taking a break to visit his friends, the Franks, on their 
property Meadstone near the St Paul’s River. While he was at Meadstone, a live thylacine was 
captured by the property’s farm hands, who were paid £7 for the animal. There is no record 
of the method of capture.

The details of this expedition and the capture of a thylacine during the trip are recorded in 
detail by Paddle (1992) who discovered a photograph captioned ‘Lair of Tasmanian Marsupial 
Wolf. Meadstone’ in an album compiled by Le Souëf and located in the LaTrobe Collection 
of the State Library of Victoria (Fig. 13).

The photograph depicts a shallow cave in sandstone with ferns growing near the entrance. 
The floor of the cave contains leaf litter that Paddle described as thylacine nesting material. This 
photograph is the only contemporaneous image that pinpoints a wild thylacine capture site.

Fig. 13. Meadstone thylacine lair, 1902. Photographer: W. H. Dudley Le Souëf. State Library of Victoria.
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only motivation in acquiring these species. Both added a considerable scientific cachet to 
Hobart’s otherwise unremarkable zoo and like most educated people, and a great many 
with less opportunity to become so, Reid had a personal interest in Tasmania’s indigenous 
carnivores (Illustrated Tasmanian Mail 1934; Mitchel and Sargent 1996). Yet Beaumaris had 
a competitor, equally determined to secure thylacines: James Harrison, based in the north-
western town of Wynyard. As the 1920s progressed, their relative success in securing thylacines 
provides compelling evidence of the contraction in the species’ distribution.

Like Mary Robert’s private Beaumaris Zoo, the Council’s Domain Zoo intended to trade 
thylacines, as the inclusion of a £40 resale price in their 1923 price list demonstrates (HCCRC 
1923a). However, in July 1925, their plans were scuppered by an elephant, for which they had 
arranged to exchange a pair of thylacines with London animal dealer George B. Chapman 
(HCCRC 1925a).

Led by the state’s formidable Police Commissioner, Colonel John Ernest Cecil Lord 
(Fig.  18), the State Advisory Board, responsible for administering the Animal and Birds 
Protection Act 1911, was not concerned with attracting visitors to the zoo by securing ‘a 
baby elephant for the kiddies’ (The Mercury 1924a). The Board members were, however, 
concerned with preserving the thylacine in its home state, or at least some of them were. So, 
while Beaumaris was reluctantly given permission by the Board to export two thylacines to 
London in 1925, provided both were female, it was hinted at, very heavily, that no further 
such accommodation would be granted (Lord unpublished  a). Consequently, just 2  years 

Fig. 17. Tasmanian tiger [on reverse – Photo by J. A. Fletcher of a Tasmanian Tiger Mrs Roberts had], 
personal papers of Nan Chauncy, Tasmanian Archives: NS351/1/26.
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