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Fifty thousand years ago, Australia 
was home to a decidedly unusual 
fauna. Placental mammals, which are 
the most common mammals across all 
other continents, were present only in 
the form of bats, rats, seals, whales 
and sea cows. The most abundant and 
diverse mammals on this island 
continent were the pouched marsupials 
and, to a far lesser extent, the egg-
laying monotremes: platypus and 
echidna. Reptiles including giant 
goannas, turtles and crocodiles also 
roamed the land, and amphibians were 
abundant. What of the birds? As is true 
today, Australia was host to a myriad 
of feathered forms, large and small. 
However, if legends of the indigenous 
people are to be believed, then some 
birds with which they were acquainted, 
either through direct observation or 
through their fossils, were very large 
indeed. 

Enter the dromornithids (‘swift-
running birds’), now popularly known 
as mihirungs. The name mihirung was 
appropriated for dromornithids by 
Patricia Vickers-Rich in 1979, from the 
Djap wurrung (Tjapwurong) legend 
quoted by James Dawson in 1881. 
Based on the derivation of this name, it 
would seem an easy task to picture 
what a typical mihirung looked like – 
scale up an emu and, hey presto, a 

dromornithid! It should be borne in 
mind though, that early European 
visitors to Tasmania likened the 
thylacine to the tiger on the basis of its 
colouration, and to the wolf on the 
basis of its shape. We now know that it 
was closely related to neither. Unlike 
the thylacine, which was wiped out by 
European colonists, the mihirungs 
were long gone before the first 
European explorers spied Australia’s 
shores. How then, did Europeans 
become acquainted with these 
amazing antipodean avians? By 
studying the fossils they left behind! 
 
Early discoveries 

Forty years after the arrival of the 
First Fleet at Port Jackson in 1788, a 
35 year-old Scottish army draftsman 
and surveyor named Major Thomas 
Mitchell was appointed as Surveyor-
General of New South Wales. Mitchell 
was tasked with mapping the interior of 
the colony, in the hope that fertile 
farmlands and natural resources would 
be located. In the course of his 1830 
exploration, Mitchell was 
informed by a pastoralist, 
named George Ranken, of 
the existence of caves in 
the Wellington Valley. 
Curious, Mitchell 
explored the 

Wellington Caves with Ranken. In 
order to lower himself into the cave 
before Mitchell’s arrival, Ranken had 
tied a rope to what he thought was a 
rock. This ‘rock’, which gave way under 
his weight as he descended, was 
identified by Mitchell as a thighbone – 
and quite a thighbone at that, since it 
was almost half a metre long! Mitchell 
collected this and other bones from the 
Wellington Caves and later had them 
shipped to England so that they could 
be studied by Richard Owen, the pre-
eminent anatomist of the day. 
Strangely, Owen did not comment 
upon the identity of the large bone in 
his 1838 letter to Mitchell, and the 
thighbone, apparently deposited in the 
Museum of The Geological Society of 
London by Owen, is now lost, 
presumably destroyed in the London 
bombings during World War II. 
However, illustrations of the large 
femur made by Mitchell show that it 
appears to be avian and, from its size, 
most likely belonged to a dromornithid.  

Owen’s involvement with mihirung 
fossils was not limited to his 
exchanges with Mitchell. In 1872 he 

described the thighbone of a large 
bird from the Peak Downs area in 
central Queensland, to which he 
gave the name Dromornis australis. 
This thighbone, discovered in a 

“T he aborigines have a tradition respecting the existence at one time of some very large birds, 
which were incapable of flight and resembled emus. They lived long ago, when the volcanic 

hills were in a state of eruption. The native name for them is ‘meeheeruung parinmall’ – ‘big emu,’ and they 
are described, hyperbolically, as so large that their ‘heads were as high as the hills,’ and so formidable that 
a kick from one of them would kill a man. These birds were much feared on account of their extraordinary 
courage, strength and speed of foot. When one was seen, two of the bravest men of the tribe were ordered 
to kill it. As they dared not attack it on foot, they provided themselves with a great many spears, and climbed 
up a tree; and when the bird came to look at them, they speared it from above...In all probability, skeletons 
will some day be found, corroborating the statements of the aborigines with regard to this bird, which seems 
to have resembled the gigantic moa of New Zealand”. James Dawson, pp. 92–93 of his 1881 book “Australian 

In the late 1860s, a large thigh bone (above) was discovered 55 metres under-
ground during construction of a well  at Peak Downs in Queensland’s central 
highlands.   The bone, identified as the right femur of a large, ground-dwelling 
bird, was described by Sir Richard Owen in 1872 and named Dromornis australis. 
To date, this is the only bone that has been assigned to D. australis and, due to 
its recovery from an undefined geological unit, its exact age is unknown.   www.biodiversitylibrary.org  



In 1830, as part of a mapping expedition of the New South Wales colony, Major Thomas Mitchell (inset above) explored 
caves in the Wellington Valley of New South Wales where, with the assistance of local pastoralist George Ranken, he col-
lected fossils from extinct megafauna. Mitchell described their discovery in his journal and produced a lithograph  of the 
cave and its fossil-bearing breccia (above). The largest bone recovered, a thighbone, was illustrated by Mitchell (below) and 
is believed to belong to a dromornithid. This bone, along with other fossils collected by Mitchell and Ranken, were sent to 
Sir Richard Owen in England and is believed to have been deposited in the Museum of the Geological Society of London. It 
has since been lost, possibly destroyed in the London bombings during World War II.                                                          
Images from ‘Three Expeditions into the Interior of Eastern Australia’ by Major T. L. Mitchell 



pebbly stratum at 55 metres during 
construction of a well, had previously 
been held up as evidence for 
Australian moa by Reverend William 
Branwhite Clarke; however, Owen had 
exhaustively studied the New Zealand 
moa and demonstrated clearly that the 
Queensland thighbone was from a very 
different type of bird.  

Other discoveries of dromornithid 
bones were made in the nineteenth 
century in both New South Wales and 
South Australia. In 1866, Reverend 
Julian Tenison-Woods discovered 
bones near Penola, southeast South 
Australia which he recognised as 
having come from a large bird. 
Intriguingly, he stated that the bones 
were found in an aboriginal midden 
along with flint fragments, and that they 
bore marks which might have been 
made by tools! Taking Tenison-Woods’ 
interpretations of these specimens at 
face value, they would provide 
evidence for the coexistence of 
mihirungs and indigenous Australians; 
however, the specimens have been 
lost and, as they were never 

photographed, his interpretations 
cannot be confirmed independently. In 
1888, the German biologist Max 
Fürbringer determined that Dromornis 
was different enough from other birds 
to warrant its own special group, the 
Dromornithidae and a review of the 
evidence for dromornithids in Australia 
was subsequently carried out by 
Robert Etheridge Jr the following year. 
It was not until after this work, 
however, that the mihirung fossil 
record was significantly improved by 
incredible discoveries in South 
Australia. 
 
Lake Callabonna’s megafauna 
menagerie 

From 1881 until 1895, the property 
known as Callabonna Station in north-
east South Australia was managed by 
the Ragless brothers. One of the 
brothers, Frederick Brandis Ragless, 
was the first European to identify a 
fossilised bone on the property. This 
bone, a jaw from the large marsupial 
Diprotodon, was found by Ragless 
while he was sinking a well near the 

homestead, and was sent to the South 
Australian Museum in Adelaide by his 
father John in 1885. In early 1892, an 
Aboriginal stockman informed Ragless 
that there were large bones present 
around a lake on the property, then 
known as Lake Mulligan. Ragless 
visited the lake two days later and 
concluded that the bones were indeed 
those of extinct animals. This was of 
great interest, not just from a scientific 
point of view, but also from a financial 
one – rumours abounded that a 
substantial reward would be paid to the 
first person to deliver fossilised 
Diprotodon feet to Adelaide. Knowing 
this, John Meldrum, a station hand on 
Callabonna, collected bones from the 
site and carried them on horseback 
from Callabonna to Adelaide – some 
600 kilometres! Although he tried to 
claim the credit and the reward for their 
discovery, the confusion surrounding 
the nature of the discovery of the 
remains, not to mention ownership of 
the specimens, meant that no money 
ever changed hands.  

In November 1892, the South 

 In August 1893, a South Australian Museum expedition 
led by Edward Stirling (right) and Amandus Zietz (far right) 
visited Lake Callabonna to recover fossils of megafauna 
from the drying mud-flats of the lake. Zietz and a team of six 
men remained at Lake Callabonna for many months, return-
ing in November with a bevy of excellent fossils including 
the fragile bones of mihirungs. The Lake Callabonna Mi-
hirung fossils were described by Stirling and Zietz in 1900 
and assigned to a new species, Genyornis newtoni. The frag-
mented skull of G. newtoni (above) was one such specimen 
collected by their team in 1893.  Images courtesy State Library of South Australia (B93871) 

Photo Peter Trusler 



Australian Museum sent Henry Hurst 
to explore the Lake on Callabonna 
Station (along with Meldrum, who was 
by then a former Callabonna station 
hand), with the objective of finding 
more fossils for the museum. In 
December, Hurst returned to Adelaide 
to inform the museum directors that 
there were more fossils than 
anticipated. Hurst went back to the 
lake in January 1893 with a team 
including Meldrum. The men worked in 
hot and difficult conditions until June 
when further excavation was rendered 
impossible by heavy rainfall. Despite 
this setback, Hurst’s team returned to 
Adelaide in July with a bevy of fossil 

bones in a horse-drawn cart.  
Following the return of Hurst’s 

team from Callabonna Station, Edward 
Stirling and Amandus Zietz, then 
Honorary Director and Assistant 
Director of the South Australian 
Museum respectively, decided to visit 
the lake themselves. They travelled to 
Callabonna in August 1893 with a 
small team which included Hurst who 
(officially at least) resigned his 
appointment on arrival. However, it is 
recorded that, in actual fact, Stirling 
took issue with Hurst’s management of 
the camp and, in particular, with his 
collection methods, and relieved him of 
his duties. Following Hurst’s departure, 

Stirling and Zietz, along with six 
assistants, recommenced work at the 
site until rainfall made the sediments 
around the lake unworkable for over a 
fortnight. During the hiatus, Stirling 
returned to Adelaide leaving Zietz in 
charge of the operation. Zietz and his 
team toiled on, often using wire rods to 
locate bones and, in the case of large 
birds, piles of pebbles below the 
surface of the clay. Pebbles 
represented gizzard stones that had 
been swallowed by the animals to aid 
in digestion of plant matter and were 
taken as a sure sign of a partial bird 
skeleton below.  

The conditions under which Zietz 

“View, looking south-west, showing 
part of the flat saline expanse of Lake 
Callabonna, with the western shore just 
visible as a dark streak .” Thus wrote 
Stirling and Zietz in ‘Memoirs of the Roy-
al Society of South Australia’ on their 
expedition to Lake Callabonna in 1893 
(above). The photo shows a member of 
the South Australian Museum Expedi-
tion standing on a sand dune near the 
camp. The bulk of the fossils retrieved 
by Stirling and Zietz came from the lake-
bed on the right side of the photo. Cal-
labonna Station was owned by the Rag-
less family (right) at this time, with the 
first European knowledge of fossils at 
Lake Callabonna credited to Frederick 
Ragless (back row second from right).   

State Library of South Australia (B7951) 

National Library of Australia  
Nq 560.9942 ROY 2053869 



and his team worked at Lake 
Callabonna to extract fossils of 
prehistoric animals were nothing short 
of appalling: the team endured cold 
nights in August, strong winds in 
September and sandstorms in 
October. Come November, they had to 
deal with thunderstorms and 
sandstorms, both of which made 
digging impossible, although the 
thunderstorms would have at least 
provided some reprieve from scorching 
daytime temperatures which were 
frequently over 40°C in the shade. The 
abysmal November conditions were no 
doubt exacerbated by the concurrent 
rabbit plague, and a deterioration of 
health in the crew led to their decision 
to return to Adelaide at the end of that 
month. Despite the challenges thrown 
upon Zietz’s men by Mother Nature, 
they succeeded in collecting many 
marvellous specimens, including 
mihirungs. 

As early as June 1894, Stirling had 
recognised that the bird thighbones 
from the lake on Callabonna Station, 
now officially designated Lake 
Callabonna rather than Lake Mulligan, 
were very much like the Dromornis 
thighbone which had been described 
two decades earlier by Richard Owen. 
Fortunately, the bird fossils from Lake 
Callabonna were not limited to 
thighbones – Stirling reported skulls, 

wings, feet and other remains, 
meaning that the shape and structure 
of most of the skeleton would be able 
to be determined. Over the next two 
decades, Stirling and Zietz produced a 
number of beautifully illustrated papers 
describing the skeletal anatomy of the 
Lake Callabonna bird, which they 
named Genyornis newtoni. Based on 
their exhaustive studies, they 
suggested that Genyornis was 
essentially a larger, much more heavily 
built relative of the modern emu. This 
was to be the prevailing view for a 
number of decades until more 
complete skeletons with better 
preserved skulls were identified. 

The six decades subsequent to 
1893 were marked by the second Boer 
War, World War I, the Great 
Depression and World War II. No 
further excavations were undertaken at 
Lake Callabonna during this time, and 
little more dromornithid material was 
found across Australia. However, the 
endeavours of a handful of enterprising 
palaeontologists were to change that in 
the 1950s. 
 
Mihirung makeover: 1950s–today 

The ability of American 
palaeontologists to obtain funding for 
research purposes in Australia 
increased dramatically in the early 
1950s with the establishment of the 

Marshall Plan and Fulbright 
Scholarship programs. Ruben Stirton 
and Richard ‘Dick’ Tedford, both from 
the University of California, obtained 
Fulbright scholarships in 1953, which 
allowed them to spend many months 
exploring fossil sites across the 
continent. They were aided by workers 
at the South Australian Museum, the 
University of Adelaide and the Mines 
Department of South Australia, but an 
important contributing factor was that 
the Bureau of Mineral Resources 
(BMR) and various state geological 
surveys were in the process of 
mapping the geology of the entire 
Australian continent, allowing targeted 
exploration of areas with sediments of 
specific ages. The discovery of fossils 
at Lake Palankarinna in the Lake Eyre 
Basin of South Australia towards the 
end of 1953 facilitated Stirton’s 
acquisition of funds for expeditions 
between 1954 and 1958, and although 
funding was harder to come by in the 
1960s, an exploratory trip to the 
Northern Territory in 1962 was also 
carried out. This excursion led to the 
discovery of enormous fossil bird 
bones on Alcoota Station, 200 km 
north-east of Alice Springs at a site 
previously identified by BMR 
geologists. The following year, Dick 
Tedford investigated the Miocene sites 
at Riversleigh in north-west 

Ruben Stirton uses a metal probe to locate fossil bones beneath the muddy surface at Lake Callabonna in 1953 (above). 
An American, Prof Stirton led several Australian/American expeditions into central Australia in the late 1950s and early 
1960s in search of megafauna. These expeditions led to the discovery of numerous Mihirung fossils in South Australia, the 
Northern Territory and north-west Queensland. Photo Paul Lawson  



Queensland and, again, large fossil 
bird bones were found.  

As a result of these joint Australian
-American expeditions, an abundance 
of mihirung material was accumulated 
during the 1950s and 1960s. Sadly, the 
man who was to work on these fossils, 
Alden Miller, died of a coronary 
occlusion in 1965, leaving Patricia 
Vickers-Rich to describe the fossils 
and publish her results in a 1979 BMR 
publication. Vickers-Rich ensured that 
the American palaeontologists, who 
had helped to interest Australians in 
the prehistory of their own continent, 
had their names immortalised in the 
species names of dromornithids. The 
influence of Ruben Stirton, the driving 
force behind the Australian-American 
expeditions, was such that Dromornis 
stirtoni from Alcoota in the Northern 
Territory was named in his honour. 
Stirton’s student, Dick Tedford, had 
Barawertornis tedfordi, the Riversleigh 
mihirung he discovered, named after 
him while another of Stirton’s students, 
Michael Woodburne, who conducted 

The contribution of American pal-
aeontologists to Australia’s natural 
history was not lost on Professor 
Pat Vickers-Rich (above) who, in her 
1979 paper, honoured several of 
them with species names for the 
new Australian Mihirungs. Included 
in these were Ruben Stirton with 
Dromornis stirtoni; Michael Wood-
burne (top centre) with Ilbandornis 
woodburnei and  Richard Tedford (top 
right) with Barawertornis tedfordi. Two 
Australians were also honoured by 
Vickers-Rich; Michael Plane with 
Dromornis planei and Paul Lawson 
(right) with Ilbandornis lawsoni.  

Photo Paul Lawson  
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the early documentation of the Alcoota 
sites in the Northern Territory, was 
honoured by Ilbandornis woodburnei 
from that locality. In addition, two 
Australian palaeontologists were 
honoured by Vickers-Rich: Michael 
Plane, the first to document the Bullock 
Creek fauna in the Northern Territory 
from which the remains of Dromornis 
planei (formerly named Bullockornis) 
were derived; and Paul Lawson, who 
participated in many expeditions into 
the interior of Australia, and 
consequently had Ilbandornis lawsoni 
named in his honour.  

Aside from naming and describing 
new species of mihirungs, Vickers-Rich 
considered the relationships of 
dromornithids to other birds. She 
concluded, as had Stirling and Zietz 
many decades earlier, that mihirungs 
were closely related to modern-day 
flightless birds. If you ask an Australian 
today to think of a large, flightless bird, 
the emu or cassowary will probably be 
the first thing that comes to their mind. 
Large flightless birds have survived to 
the present day on other southern 
continents, such as the ostrich in Africa 
and the rhea in South America. Others 
were not so lucky. The moa in New 
Zealand were wiped out within a few 
centuries following the arrival of the 
Maori people approximately 750 years 

ago, and the same fate met the 
elephant birds of Madagascar after a 
sustained period of human occupation 
of the island. Based on studies of their 
anatomy and DNA, all of these birds, 
together with the kiwi of New Zealand 
and the tinamous of the Americas, 
appear to share a common ancestor 
and represent the so-called 
‘palaeognathous’ birds. The large, 
flightless, palaeognaths are popularly 
known as ratites, a name which alludes 
to the absence of a ‘keel’ on the 
breastbone. In most other modern 
birds, the sternal keel is large and 
serves as the point of attachment for 
the powerful flight muscles.  

All palaeognaths, whether living or 
dead, appear to have been terrestrial. 
Additionally, all have long necks and 
legs (except the kiwi and tinamous), 
and all have reduced wings (except the 
tinamous, which can fly, albeit 
reluctantly and poorly). Dromornithids 
tick all of these boxes: they have no 
keel on their sternum, suggesting that 
their wing muscles were relatively 
weak; they have reduced wings, clearly 
indicating that they were unable to fly; 
they have long legs and a reduced 
number of bones in their outermost 
toe, suggesting that they were at home 
on the ground; and they have long 
necks. However, the structure of the 

interior of the upper jaw – the palate – 
is what really serves to distinguish 
palaeognaths from other living birds, 
and this fact is reflected in their 
scientific names. Palaeognaths means 
‘old jaws’, whereas all other modern 
birds are neognaths, meaning ‘new 
jaws’. The structure of the mihirung 
palate could not have been determined 
by Stirling and Zietz in the early 
twentieth century, or by Vickers-Rich in 
the 1970s, since the only mihirung 
skulls available for study were poorly 
preserved Genyornis specimens from 
Lake Callabonna. In 1984, Vickers-
Rich noted that the quadrate (a bone at 
the back of the skull) of Genyornis was 
similar to that of birds like chickens and 
pheasants but despite this, she 
tentatively maintained that mihirungs 
were palaeognaths. The following year, 
however, American ornithologist Storrs 
Olson claimed that structures of the 
mihirung pelvis, lower jaw and 
quadrate demonstrated that they were 
not closely related to emus, 
cassowaries and the like at all. In 
Olson’s opinion, mihirungs were 
definitely not palaeognaths! This 
debate could only be settled by the 
discovery of better fossils – and some 
were indeed found in the 1980s and 
1990s.    

In 1998, Peter Murray and Dirk 

The map (above) shows the distribution of Mihirungs throughout geological 
time and their distribution, as fossil discoveries, in Australia today.               
Image adapted from Murray and Vickers-Rich 2004 

 
A partial skeleton of Genyornis new-
toni is stabilised under the protec-
tive crust of a plaster jacket at Lake 
Callabonna (left). This excellent 
specimen, shown in its plaster jack-
et with clay removed (bottom left) 
was discovered by a Flinders Uni-
versity expedition led by Dr Trevor 
Worthy and Aaron Camens in 2014. 
Conditions for the recovery of fos-
sils at Lake Callabonna have 
changed little since the first expedi-
tions were mounted by the South 
Australian Museum over 120 years 
ago.  



Megirian described several mihirung 
skull specimens found in the 1980s 
and 1990s at localities near Bullock 
Creek and Alcoota in the Northern 
Territory. The anatomy of these skulls 
demonstrated that mihirungs were, in 
fact, more closely related to ducks and 
geese (which belong to a group called 
Anseriformes) than any other birds 
today. Crucially, the structure of the 
palate showed clearly that mihirungs 
were not closely related to 
palaeognaths. At first glance, the skulls 
of the Northern Territory mihirungs, 
most of which belonged to Dromornis, 
also seemed to be larger (relative to 
the body size of their bearers) than that 
of Genyornis. This led to speculation 
by Steve Wroe, in a popular article 
published in Nature Australia, and by 
journalists in various newspapers, that 
these northern Australian mihirungs 
were “Killer Geese” or “Demon Ducks 
of Doom”; that is, they were predators 
and/or scavengers, essentially eating 
whatever they pleased.  

Wroe’s  idea was not supported by 
Peter Murray and Patricia Vickers-Rich 
in their 2004 book Magnificent 
Mihirungs, which explored just about 
every aspect of mihirung anatomy and 

lifestyle imaginable. Murray and 
Vickers-Rich discussed the dietary 
preferences of these birds and 
concluded that they would only have 
been accidental, incidental or 
opportunistic scavengers or hunters, 
and definitely not exclusively 
carnivorous. In support of their idea, 
they cited the following evidence: 
mihirungs would have had small eyes 
and poor binocular vision, unlike 
predatory birds like owls and eagles; 
mihirung toes ended in hoofs, rather 
than talons as in modern predatory 
birds; mihirungs could not run 
particularly fast, unlike predators today; 
mihirung beaks were not hooked, 
unlike those of predatory birds; and 
mihirungs tend to be relatively common 
at fossil localities – sometimes 
representing 60-70% of the fossils in 
an assemblage, unlike carnivorous 
animals which are generally rare. 
Murray and Vickers-Rich interpreted 
mihirungs as peaceful, plant-eating 
birds. This idea is supported by the 
presence of gizzard stones in 
Genyornis: plant matter is much harder 
to digest than meat, thus many 
herbivorous animals which lack 
chewing teeth swallow stones to aid 

the digestive process. The large beaks 
of mihirungs were interpreted by 
Murray and Vickers-Rich as evidence 
for their exploitation of a variety of 
plant types, from pandanus fruits to 
ferns, rather than as evidence for a 
predatory lifestyle. 

For the moment, the picture of 
mihirungs, painted figuratively by Peter 
Murray and Patricia Vickers-Rich and 
beautifully illustrated for the cover of 
their book by Peter Trusler, is the best 
interpretation of these birds that we 
have. Future work might support their 
hypotheses and interpretations, or 
require that modifications be made: 
that is the nature of science.  
 
Dromornithid distribution in time 
and space 

All known dromornithid fossils 
have come from Australian Cenozoic 
sediments and mihirung remains have 
now been found in every Australian 
state, as well as the Northern Territory. 
Although the oldest known 
dromornithid remains – a few toe 
bones found just west of Brisbane – 
are approximately 55 million years old, 
the majority of fossils upon which our 
knowledge of mihirungs is based have 

Photo Dr Trevor H. Worthy  



The Main Pit (left) at Alcoota in the Northern Territory has produced a wealth of Late Miocene Dromornithid bones along 
with bones of numerous other megafauna species. The photo (above) is of a bone bed uncovered at this site in 2013 and 
shows three large tibiotarsi of Dromornis stirtoni, surrounded by a myriad of other fossil bones. The lower jaw in the centre of the 
photo is Kolopsis torus, a sheep-sized diprotodontid that is the most common marsupial found at the site. Three species of 
Dromornithid are known from Alcoota. Although not the most common at the site, the massive Dromornis stirtoni is certain-
ly the most commanding, as demonstrated (below) in a comparison of tarsometatarsi with an emu.   

Photo Dr Trevor H. Worthy  

Photo Dr Adam Yates  





The reconstructed skeleton of Dromornis stirtoni (inset). At 
nearly three metres tall, D. stirtoni is the largest of the Mi-
hirungs and would have weighed in excess of 500 kilo-
grams. Its skull (main photo) is shown at actual size.                 

Main photo Dr Gilbert Price 
 
Skeleton image from photo by Dr Adam Yates 
 



been discovered in sediments 
deposited during the last 25 million 
years. Fossils from this age-span 
represent a number of species, each 
having its own unique characteristics. 
An example is Barawertornis tedfordi 
from the Lower-Middle Miocene 
sediments of Riversleigh, which has 
been recently reassessed by 
Jacqueline Nguyen and others at the 
University of New South Wales. At 
around 60 kilograms, B. tedfordi is the 
smallest of the mihirungs and, based 
on its limb proportions, would have had 
similar movement capabilities to those 
of modern day cassowaries – it would 
have been able to achieve high speeds 
in short bursts, but would not have 
been able to maintain a high speed for 
an extended period of time like an 
ostrich or emu. On the opposite end of 
the scale, Dromornis stirtoni, from the 
Late Miocene deposits at Alcoota 
might have reached half a tonne in 
mass and achieved heights exceeding 
two and a half metres. D. stirtoni was 
possibly the largest bird of all time and 
definitely the largest of the mihirungs.   

The Middle Miocene sediments at 
Bullock Creek have produced 
abundant remains of Dromornis planei 
which is known from good skull and 
hind limb material. D. planei lived 

alongside two smaller, lightly built 
mihirungs: Ilbandornis woodburnei and 
I.  lawsoni, both of which are also 
present at Alcoota. Although the more 
gracile I. lawsoni might have been the 
fastest runner among the 
dromornithids, I. woodburnei, at two 
metres tall and weighing around 200 
kg or more, is the most commonly 
found mihirung in the Northern 
Territory. Both species of Ilbandornis 
have recently been reassessed by 
Trevor Worthy of Flinders University 
and Adam Yates from the Museum of 
Central Australia.  

Australian Pliocene sediments 
have produced few dromornithid 
remains. The first dromornithid known 
to science, Dromornis australis, might 
be either Pliocene or Pleistocene in 
age, although its exact age will remain 
uncertain for the foreseeable future 
since it was found in a well over 50 
metres deep in an undefined 
geological unit! Pleistocene 
dromornithid fossils, on the other hand, 
are much more common and have 
been identified in every state except 
Tasmania. Fossils recovered from 
Mammoth Cave (Western Australia), 
Beaumaris and Lancefield (Victoria) 
and Thorlindah (Queensland) are 
mostly fragmentary and uninformative, 

but specimens from Lake Callabonna 
(South Australia) and Cuddie Springs 
(New South Wales) are generally in a 
better state of preservation. The 
majority of these remains pertain to 
Genyornis newtoni, a mihirung slightly 
larger than the modern emu but no 
less skilled a runner. Genyornis is 
known not only from skeletal remains, 
but also eggshell fragments from Port 
Augusta in South Australia and 
possible footprints from near 
Warrnambool in Victoria.  
 
Mihirungs and modern man 

People first appeared in Australia 
approximately 50,000 years ago. The 
youngest Genyornis remains have 
been dated to between 50,000 and 
45,000 years, although some scientists 
suggest that some are younger at 
between 36,000 and 26,000 years old. 
Whether the time of mihirung/man 
overlap was quite long or relatively 
short depends upon which scientists 
are correct. Is there any evidence that 
mihirungs and indigenous Australians 
lived alongside each other? Quite 
possibly, and this is demonstrated in 
the form of cave paintings. 

In 1971, Percy Tresize reported 
the existence of ancient art portraying 
a very large, emu-shaped bird in Cape 
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This limestone block (above) containing a mandible of Barawertornis tedfordi was collected from Neville’s Garden (left) at 
Riversleigh in north-west Queensland and dissolved in an acid solution to recover the complete specimen (inset above). At 
around 60 kg, B. tedfordi is the smallest of the Mihirungs and is present in over 25 sites at Riversleigh, varying in age from 
24 to 14 Mya. In spite of a ten million year age span, there is only one other species of Mihirung currently known at Riv-
ersleigh. The right femur  (below), also from Neville’s Garden, belongs to the second - a new species of Dromornis that is 
currently in press.  Photos Dr Trevor H. Worthy 

 



York, Queensland. This bird towered 
over several much smaller, emu-
shaped birds in the same painting. 
Whether this image represented an 
animal that the artist had seen, 
imagined or exaggerated, might never 
be known. Forty years later, a team led 
by Robert Gunn reported the existence 
of a painting in Arnhem Land, Northern 
Territory of a large, emu-like bird, albeit 
with a deeper bill and a thicker neck 
than the modern emu. Other cave art 
in Queensland and the Northern 
Territory, legends in Victoria and 
footprint carvings in South Australia 
have been interpreted as evidence for 
the co-existence of Australian 
indigenous people with the last 
mihirung, Genyornis, and the presence 
of stone tools in a megafauna deposit 
at Cuddie Springs in the semi-arid 
zone of central northern New South 
Wales also offers possibilities. 

Although these interpretations are 
tantalising, they have by no means 
received universal acceptance; 
furthermore, if we are to demonstrate 
that man and mihirungs coexisted, we 
need more robust evidence. 

All in all, the evidence to date 
clearly indicates that, at least for a little 
while, mihirungs and modern man lived 
alongside one another. Whether man, 
climate change or some other factor 
was responsible for the extinction of 
the last mihirungs remains unclear. 
However, what is certain is that 
mihirungs were a very real, not just a 
mythological, part of Australia’s 
prehistoric menagerie. Their absence 
today demonstrates the vulnerability of 
even the largest and most impressive 
of organisms to 
environmental change: 
human-induced or 
otherwise.  

Australian Age of Dinosaurs and Dr Stephen Poropat wish to acknowledge Peter Trusler, Dr Suzanne Hand, Dr Trevor Worthy, Dr Ad-
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versity of New South Wales and the Museum of Central Australia for their assistance with this story. 

The discovery of Aboriginal rock art in Arnhem Land, Northern Territory depicting what appears to be a heavy bodied, 
flightless bird (above) suggests that  Genyornis newtoni may have, for a short period of time, shared the Australian continent 
with humans. Although the youngest known fossils of G. newtoni are around 45,000 years old, an accurate age calculation 
of this art work has not yet been determined. At around two metres tall and weighing approximately 200 kilograms, G. new-
toni (right) is Australia’s youngest Mihirung and its fossils have been recovered from every state except Tasmania.  
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