
TEXT S1: JUSTIFICATION FOR AN EARLY EOCENE AGE OF THE TINGAMARRA 

LOCAL FAUNA 

Radiometric dating of illites from the mammal-bearing deposits at Tingamarra has given a 

minimum age of 54.6 +/- 0.05 million years, i.e. earliest Eocene [1]. However, it was 

subsequently suggested that the Tingamarra Local Fauna may in fact be late Oligocene or early 

Miocene, based on apparent mineralogical similarities to the late Oligocene-early Miocene 

Etadunna Formation [2]. This younger date has been discussed as a feasible alternative to an 

early Eocene age in a number of publications [2-5]. Although an Oligo-Miocene age for 

Tingamarra would not affect the hypothesis that Djarthia murgonensis is morphologically the 

most plesiomorphic known australidelphian, it would imply that Djarthia significantly post-dates 

the divergences of the Australasian marsupial orders and would greatly reduce the significance 

of the fauna as a whole: the Tingamarra Local Fauna would not represent the only known early 

Palaeogene Australasian mammal fauna; Australonycteris clarkae [6] would not represent one of 

the world’s oldest bats; the Tingamarran passerines [7] would not be the oldest in the world by 

25 million years; the Tingamarran metatherians would be similar in age to fossil marsupials from 

numerous Oligo-Miocene sites in Australia and considerably younger than the oldest known 

crown-group marsupials from South America. 

We argue that an Oligo-Miocene date for the Tingamarra Local Fauna can be rejected, based on 

the following considerations. Firstly, radiometric dating of a superpositional basalt that forms the 

uppermost part of a >7m sequence of basalts interspersed with several paleosols (suggesting a 

considerable period of time between deposition of the Tingamarran fossils and formation of the 

dated basalt) gives an age of 29.0 +/- 0.02 million years, i.e. middle Oligocene [1], which is still 

considerably older than the estimated age of the Etadunna Formation (~25 Ma old).  Secondly 

the sediments within the deposits that were originally described as “dolomitised” [1] have 

subsequently been shown by x-ray diffraction to be composed of calcium carbonate with no 

magnesium present, and hence are not dolomitic [8]; thus, Tingamarra is mineralogically unlike 

the late Oligocene-early Miocene central Australian deposits and there is no support for the 

hypothesis that they formed under similar palaeoclimatic conditions.  Thirdly, several other early 

Palaeogene faunas and floras – e.g. the middle-late Eocene Rundle Formation [9], the early–

middle Eocene Pomona Beds [10] and the Palaeocene-early Eocene Corinda Formation [11] - are 



known from the same region that contains the Tingamarra Local Fauna. Finally, evidence from 

biocorrelation is congruent with an early Eocene age, rather than younger, because the 

Tingamarra Local Fauna includes: 1) the archaic bat Australonycteris [6], which, along with taxa 

such as Icaronycteris, Archaeonycteris and Palaeochiropteryx, represents a grade of primitive 

stem-bats that were globally extinct by the late Eocene [12,13]; 2) “graculavid” birds (a grade of 

plesiomorphic charadriiforms restricted to the Late Cretaceous-early Eocene, with a single 

possible exception from the early Oligocene [14]); 3) bunodont metatherians that may be 

confamilial with late Palaeocene-early Eocene South American taxa [15]; 4) madstoiid snakes 

that are congeneric with Late Cretaceous (~72 Ma old) South American taxa from the Los 

Alamitos Formation [16]. Furthermore, no diprotodontians (which should be easily identifiable 

based on the presence of an enlarged, procumbent lower incisor) are known from Tingamarra, 

whereas they are extremely diverse and well-represented at late Oligocene-early Miocene sites in 

Australia. 
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