
Piecing together the fossil bird story 
When the 19th Century explorers scanned the shim
mering horizons of central Australia in their search for 
an inland sea, they were on the right track — but many 
thousands of years too late. 

reg ion , and c a m e across spec imens at least 
2 0 m i l l i o n years o l d . 

Ideal preservative 

T o survive so l o n g , bones n e e d an alka
l ine envi ronment (acid wi l l d issolve them) 
and mus t be sheltered f rom rain and sun
l ight . T h e shifting sands o f the now-ar id 
c o u n t r y a r o u n d L a k e E y r e a n d L a k e 
Ca l l abonna m a k e an ideal preservative; 
they bury and protec t b o n e s for m i l l i o n s 
o f years, o c c a s i o n a l l y e x p o s i n g o n e or t w o 
that ca t ch the co l l ec to r ' s eye . 

T h e fossi ls f o u n d in other parts o f the 
c o u n t r y have gene ra l ly c o m e to l i g h t 
where land has been eaten away: o n the 
face o f an e rod ing cliff, for e x a m p l e , or , 
as M a j o r M i t c h e l l d i scovered , the wal l o f 
a cave , or even dur ing bu i ld ing excava
t ions . S o m e finds are the fruits o f inspi
ration, s u c h as w h e n pa laeonto log is t s d i g 
beneath a rock overhang that looks a l ikely 
former h u m a n shelter or animal lair. 

O n a d ig , pa laeonto logis t s m u s t w o r k 
caut ious ly , excavat ing mi l l imet re by m i l 
l imetre . T o ass ign a date accurate ly to a 
s p e c i m e n , scientists mus t k n o w exact ly 

H a d they travelled a m i l l i o n years back 
th rough t ime , they c o u l d have surveyed 
no t sandhi l ls but a vast sea, f ished by pel 
icans and co rmoran t s , its m u d d y sha l lows 
sifted by f l amingoes , and its shores in
habited by an unfamil iar ly smal l e m u and 
an eagle even larger than the wedge-tai led. 
O u r t ime-travel lers w o u l d have r e c o g 
nized many o f these birds as b e l o n g i n g 
to the s ame genera , but n o t the s ame 
spec ies , as birds f o u n d in Austral ia today. 
Others, i nc lud ing the f lamingoes , are n o w 
ext inct here. 

S u c h scenes have been recreated for us 
by scientists s tudying fossi l birds. 

M a n y o f their d i scover ies s o u n d spec 
tacular w h e n briefly stated, but they have 
g r o w n o u t o f p r o l o n g e d , p a i n s t a k i n g 
labour , s o m e o f it expended in gather ing 
spec imens in the field, and m u c h m o r e 
in e x a m i n i n g these rel ics — often mere 
fragments o f b o n e s — in a m u s e u m . 

M a j o r Sir T h o m a s L i v i n g s t o n e M i t c h 
el l , the exp lore r w h o s e en thus iasm for the 
p ink c o c k a t o o led to its be ing popula r ly 
k n o w n as M a j o r M i t c h e l l ' s c o c k a t o o , in
i t ia ted A u s t r a l i a n b i rd p a l a e o n t o l o g y 
about 150 years a g o . H i s c o m p a n i o n o n 
a c l i m b in a N e w Sou th Wale s cave fas
tened his rope to a project ion, w h i c h broke 
l o o s e and turned ou t to b e a b o n e f rom 
a m e m b e r o f an ext inct family o f giant 
birds u n k n o w n outs ide Austral ia . S i n c e 

then, co l lec tors have found fossils in many 
parts o f the count ry . 

Be tween 1892 and 1902 , exped i t ions 
f rom the S o u t h Austral ian M u s e u m and 
M e l b o u r n e Univers i ty f o u n d particularly 
r i ch deposi ts o f bird b o n e s in north-east
ern S o u t h Austral ia , o n the site o f the 
former inland sea. T h e s e fossils dated f rom 
the P l e i s t ocene per iod , and were therefore 
be tween 10 0 0 0 and 3 m i l l i o n years o ld . 

H a l f a century later a pa laeon to log i s t 
f r o m the Un ive r s i t y o f Ca l i fo rn i a , D r 
R u b e n Stir ton, led a party to the same 

This fossil of part of an owlet nightjar 
(Quipollornis sp.) is at least 13 million 
years old. It was discovered in the 
Warrumbungle Mountains, N . S . W . 

Dromornis was probably 
the largest bird that ever 
lived, weighing in at about 
460 kg! 
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The shifting sands of arid 
country make an ideal 
preservative for bones'. 

at w h i c h level in the earth it was found . 
T h e y sieve e a c h sample o f soi l to separate 
any b o n e s — always few, and often tiny 

— f rom other matter, and at the end o f the 
e x p e d i t i o n d e p o s i t t h e i r f i n d s i n a 
m u s e u m . T h e n — perhaps decades later 

— the really hard work beg ins . 

Giant jigsaw 

O n e o f those po r ing over the accumula t ed 
store o f b o n e s in Austral ian and overseas 
c o l l e c t i o n s is D r Jerry van T e t s o f the 
C S I R O D i v i s i o n o f Wild l i fe Resea rch . H e 
descr ibes the task o f sort ing and identi
fying these s p e c i m e n s as l ike a giant j ig
saw puzzle, w h o s e p ieces b e c o m e available 
in a s l o w trickle. 

H i s in t roduc t ion to fossil birds i l lus
trates this w e l l . T h e very first b o n e he 
examined came from a l imestone cave near 
N a r a c o o r t e in S o u t h Austra l ia . It was 
clearly a c o r a c o i d or ' co l l a r -bone ' , and D r 
van T e t s r e c o g n i z e d it as b e l o n g i n g to a 
bird some th ing like a c h i c k e n , but o f a 
spec ies n e w to s c i ence . 

( O n e a c h side o f a bird, the c o r a c o i d 
takes the strain be tween the w i n g and the 
breas tbone ; be ing strongly buil t , it is o n e 
o f the m o s t l ikely parts o f the skele ton to 
survive as a fossi l . T h e bones o f the foo t 
and upper arm also preserve we l l . ) 

Over the years m o r e and m o r e b o n e s 
have b e e n unearthed, and he has n o w re
cons t ruc ted virtually the entire skele ton. 
T h e bird was a m e g a p o d e (literally 'b ig -
foo t ' ) o r m ound-bu i l de r , related to our 
m o d e r n ma l l ee fowl and brush turkey, but 
dist inct ly larger than any l iving m e m b e r 
o f the g roup . 

F ie ld workers rarely find a c o m p l e t e 
skeleton. M o s t fossi ls are solitary b o n e s , 
and mus t be identified by exhaust ive c o m 
parisons wi th other fossi l b o n e s and wi th 
those o f m o d e r n spec ies . F o r e x a m p l e , D r 
Pat R i c h o f M o n a s h Univers i ty and D r 
van T e t s recent ly c o m p l e t e d a rev is ion o f 
Austral ian fossi l pe l icans ; this involved 
a s sembl ing all the fossil s p e c i m e n s o f this 
g r o u p f r o m A u s t r a l i a n and o v e r s e a s 
m u s e u m s and c h e c k i n g them against o n e 
ano ther and aga ins t b o n e s o f m o d e r n 
pe l icans . 

T o c o m p l i c a t e matters, m a n y o f the 
s p e c i m e n s o f foss i l birds d e p o s i t e d in 
m u s e u m s a round the turn o f the century 

About 45 million years ago parts of 
Australia and New Zealand shared the 
same latitude with an island near the 
Antarctic Peninsula, and remains of 
extinct penguins have been found in all 
these places. This reconstruction shows 
Anthropornis nordenskjoeldii. 

An impression of Progura 
naracoortensis, a large extinct mound-
builder related to the modern mallee 
fowl. 
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or earlier we re w r o n g l y identif ied. It is 
no t e n o u g h to ask a m u s e u m to ' s end m e 
your pe l i can b o n e s ' , as these may be scat
tered t h r o u g h a c o l l e c t i o n under qui te 
different names . 

A s s e m b l i n g spec imens in this way m a y 
permit d i scover ies that w o u l d have been 
imposs ib l e o therwise . F o r e x a m p l e , D r 
R i c h and D r van T e t s found a n e w spec ies 
o f pe l ican , n o larger than a cormorant , and 
n e w i n f o r m a t i o n o n p r e v i o u s l y k n o w n 
fossi l spec ies . 

Unfor tunate ly s u c h studies take a l o n g 
t ime, and there are few bird pa laeonto l 
ogis ts . A s a result, a great deal o f fossi l 
material awaits scrutiny. W o r k is further 
h a m p e r e d by a s h o r t a g e o f r e f e r e n c e 
material f rom m o d e r n spec ies . 

Windows on the past 

Never the less , ou r k n o w l e d g e o f the A u s 
tralian birds o f yesteryear is steadily g r o w 
ing . D r van T e t s l ikes to desc r ibe fossi ls 
as w i n d o w s o n the past. T h e m o s t o p a q u e 
w i n d o w cons is t s no t o f b o n e s but o f abou t 
ha l f a d o z e n feathers, w h o s e impress ions 
have been retained in m u d s t o n e at K o o n -
warra in southern Vic to r i a . 

A b o u t 120 m i l l i o n years ago a lake o c 
cup i ed this site. T h e feathers w e r e a m o n g 
a variety o f b i o l o g i c a l s p e c i m e n s , i nc lud 
ing insects , fish, and leaves, to b e c o m e 
preserved i n m u d o n the bed o f the lake 
and remain h idden until 20th Century m a n 
found t h e m w h i l e d i g g i n g a road cut t ing. 

D r van T e t s cal ls this ' w i n d o w ' o p a q u e 
b e c a u s e pa l aeon to log i s t s have n o idea 
what type o f bird g rew these feathers. T h e 
b o n e s n e e d e d for ident if icat ion have n o t 
been preserved. A l l w e can say is that birds 
inhabi ted Austral ia in early Cre t aceous 
t imes, perhaps 4 0 m i l l i o n years after that 
interest ing an imal Archaeopteryx — part 
reptile, part bird — l ived in the N or the r n 
H e m i s p h e r e . 

Some finds are the fruits of 
inspiration. 

T h e nex t w i n d o w o p e n s o n t o a m u c h 

later per iod . Professor R icha rd Jenkins 

o f the Univers i ty o f Ade la ide and Profes 

sor G e o r g e Gay lo rd S i m p s o n o f Harvard 

Univers i ty have s h o w n that a giant pen

g u i n o c c u p i e d parts o f southern Austral ia 

about 45 m i l l i o n years a g o . O n l y the m o s t 

mass ive b o n e s have survived, but these 

are sufficient to establ ish that the pen

gu in , Pachydyptes, s tood about 1 •4 m tall 

— about one- third larger than the e m 

peror p e n g u i n , the b igges t l iv ing spec ies . 

Apparent ly roaming across the w a r m 
southern seas o f that t ime, Pachydyptes and 
similar pengu ins left fossi l remains n o t 
on ly in Australia but also in southern N e w 
Z e a l a n d and o n S e y m o u r Island, near the 
Antarc t ic Pen insu la oppos i t e the tip o f 
S o u t h A m e r i c a . T h e s e sites at that t ime 
shared the same latitude. 

A third w i n d o w ove r looks the m i d to 
late M i o c e n e per iod , f rom about 22 to 12 
m i l l i o n years in the past. O u r k n o w l e d g e 
o f the birds o f that t ime c o m e s f rom b o n e s 
found in the sediments left by former in
land seas, lakes, and rivers in central and 
nor thern Austral ia . 

'Giant emus' . . . 

M a n y o f the b o n e s b e l o n g to birds assoc i 
ated wi th water: co rmoran t s and pe l i cans , 
ducks and geese , gul l s , rails, f l amingoes , 
and cranes . S p e c i m e n s o f s tone cu r l ews 
and o w l e t nighjars have also b e e n found , 
as w e l l as that cu r ious ext inct g r o u p , first 
co l l ec t ed by Ma jo r M i t c h e l l , the mih i -
r u n g s . T h e y take their n a m e f r o m an 
A b o r i g i n a l w o r d m e a n i n g ' g ian t e m u ' 
— a w o r d that has survived in l egends that 
a s s o c i a t e t he b i r d s w i t h ' m o u n t a i n s 
spout ing fire' . T h e last t ime an Austra l ian 
v o l c a n o erupted was about 8000 years a g o , 
and perhaps mih i rungs were still alive as 
recent ly as that. 

A l l the m i h i r u n g s s o far d i s c o v e r e d 
dwarfed m o s t other birds. T h e smallest 
was s l ight ly larger than our m o d e r n e m u , 
and the giant o f t h e m all, Dromomis, was 
probably the largest bird that ever l ived, 
o u t g r o w i n g even the b igges t o f the ex t inc t 
e lephant birds o f Malagasy . It w e i g h e d 
in at about 4 6 0 kg! 

F r o m the shape o f their feet and mas
sive skulls , pa laeonto log is t s have inferred 

tha t m i h i r u n g s w e r e p l a n t - e a t e r s o r 
o m n i v o r e s . T h e y left n o t on ly their b o n e s , 
but a l so s o m e footprints found in T a s 
mania and egg-she l l fragments in Sou th 
Austral ia. A c o m p l e t e giant e g g , found 
in coastal sand dunes o f Wes te rn A u s 
tralia, may b e a mih i rung ' s o r may have 
f loated i n f r o m Malagasy or m a i n l a n d 
Afr ica . T h e mih i rungs perhaps a l so in
spired s o m e A b o r i g i n a l r o c k art that has 
survived to the present day. 

I n l a n d A u s t r a l i a p r o v i d e d a w e l l -
watered and w o o d e d contrast to today's 
arid outback . F r o m fossi ls , w e k n o w that 
ext inct birds shared their habitats wi th 
platypus, lungf ish , c r o c o d i l e s , and do l 
ph ins , as w e l l as koalas. 

Over m i l l i o n s o f years the in land seas 
gradually dried up . T h e ranges o f s o m e 
birds con t rac ted ; other spec ies d ied out . 
O u r nex t w i n d o w shows us the P le i s to
c e n e per iod , abou t o n e m i l l i o n years a g o ; 
the fossils inc lude those col lec ted in north
eastern S o u t h Austral ia a round the start 
o f this century. 

. . . and flamingoes 

A n u m b e r o f P le i s tocene birds have b e 
c o m e ext inct . T h e f l amingoes provide a 
g o o d example o f h o w the P l e i s t ocene bird 
fauna l inks those o f the M i o c e n e and the 
present. 

F r o m the M i o c e n e fossils w e k n o w o f 
t w o famil ies o f f l amingoes . O n e , n o w ex
tinct, a l so o c c u r r e d in F r a n c e and N o r t h 
A m e r i c a , but had d ied ou t bo th here and 
in those reg ions by the P le i s tocene per iod, 
w h e n four spec ies o f the other family still 
l ived in Austral ia. 

O f these, t w o s e e m ident ical in size to 
the m o d e r n greater and lesser f l amingoes , 
bo th o f w h i c h o c c u r in southern Afr ica ; 
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of the o ther t w o , o n e is m u c h larger and 
the other m u c h smaller than extant species 
o f f l a m i n g o . A l l f l a m i n g o e s have n o w 
disappeared f rom Austral ia, p resumably 
b e c a u s e su i t ab le habi ta t ( the m o d e r n 
species have a l iking for b ig alkaline lakes) 
has disappeared. 

A large spec ies o f darter and the smal l 
spec ies o f pe l i can have also d ied ou t s ince 
the P l e i s t ocene , but m o s t o f the fossi ls o f 
that p e r i o d are ind i s t ingu i shab le f r o m 
m o d e r n spec ies . 

O u r f i na l g l i m p s e i n t o the pas t is 
afforded by l imes tone caves , ma in ly in 
southern and eastern Austral ia, i n c l u d i n g 
the o n e near Naracoor te in w h i c h the giant 
m e g a p o d e (Progura naracoortensis) was first 
d i scovered . T h e fossi ls in these caves are 
o n l y 30 0 0 0 years o l d or younger , and are 
therefore recent e n o u g h for carbon-dating. 

M o s t o f t h e m clearly b e l o n g to extant 
spec ies , bu t s o m e , l ike the giant m e g a 
p o d e , have disappeared, inc lud ing o n e that 
c o m e s in the swan—goose g r o u p and is 
still b e ing ' p i eced together ' . T h e o ther 
ext inct birds i n c l u d e eagles — o n e giant 
and s o m e smaller spec ies . 

T h e T a s m a n i a n native h e n was not , as 
n o w , c o n f i n e d to T a s m a n i a ; remains have 
t u r n e d u p i n c a v e s in s o u t h - e a s t e r n 
Q u e e n s l a n d a n d sou th -ea s t e rn S o u t h 
Austral ia . T h e spec ies may have d ied ou t 

In Miocene times, two 
families of flamingoes 
inhabited Australia. 

dur ing droughts o n the ma in land before 
or after T a s m a n i a b e c a m e separated by 
r is ing sea level abou t 10 000 years ago , 
and was thereafter unable to return to the 
main land . 

F o s s i l s o f the T a s m a n i a n devi l o c c u r 
in the same main land depos i t s . Indeed , 
m o s t o f the bird b o n e s f o u n d under a r o c k 
shelter o n K a n g a r o o Island, S .A. , c a m e 
f r o m T a s m a n i a n dev i l d r o p p i n g s ; the 
bones had all been bitten into short p ieces . 

T h e depos i t at this site inc ludes a n u m 
ber o f layers. T w o o f these s h o w that man 
used the shelter: the b o n e fragments in 
t h e m are longer , and l ie in cha rcoa l ash. 
M a n had disappeared f rom K a n g a r o o Is
land by the t ime the first Eu ropean ex
plorers arrived. 

T h e haul f rom a d ig under this rock 
shelter typifies the cha l l enge fac ing a bird 
pa laeonto log is t . A l l the bird b o n e s f o u n d 
w o u l d , as D r van T e t s puts it, o n l y fill a 
teacup. S o m e o f the s p e c i m e n s represent 
on ly a tiny part o f the bird — a T a s m a n i a n 

devil might , for example , have left just two 
knuck le b o n e s f rom a g o o s e — but even
tually h e was able to c o m p i l e a list o f at 
least 37 spec ies . 

T h e fossi l songb i rds , be ing smaller and 
less we l l k n o w n , have n o t been so thor
o u g h l y identif ied, and their study remains 
o n e o f the major tasks facing scientists 
c o m p i l i n g a p ic ture o f the bird life o f 
Austral ia 's past. 

John Seymour 
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