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An Australo-Papuan songbird evolved in a web, not in a tree 
John Burley 

 
The tree of life is a familiar metaphor to describe the evolution of diverse 

organisms via the divergence of lineages and formation of discrete species. In animals, 
species are often thought of as groups of organisms that breed with each other, and not 
others. As such, the process of speciation is traditionally thought to involve the 
establishment and maintenance of reproductive isolation until mutational differences 
between populations accumulate to the point of reproductive incompatibility. But, recent 
studies on the evolutionary history of animals from humans to birds and fish, using 
genome sequencing, have revealed that speciation can be messy, involving gene flow 
between many lineages during the progression towards reproductively isolated, “good”, 
species. The tree of life may be better described as a web (or a network) than as a tree.  

The unique plants and animals found in Australia, New Guinea, and surrounding 
islands have long-fascinated biologists, and are traditionally thought to have diversified in 
isolation – termed allopatric speciation, by evolutionary biologists – across geographic 
barriers to gene flow. This view first emerged from observations that widely distributed 
species in this region typically show variation in appearance or gene sequences, across 
their geographic ranges, corresponding with physical barriers to dispersal. It is known that 
the strength of these barriers has fluctuated throughout the climatically unstable 
Pleistocene and Pliocene (the past ~5my). Some prominent barriers, which have shaped an 
entire biota, are: the Carpentarian Barrier – a swathe of dry land that connects the arid 
Australian interior to the Gulf of Carpentaria, thereby bisecting savannahs and forests in 
the north-east and north-west of the country; the Torres Strait – a shallow passage of sea 
between the north-east of Australia (Cape York) and the Trans-Fly Peninsular of Papua 
New Guinea; and the Arafura Sea – a deeper passage that separates the Trans-Fly with the 
north-west of Australia. Indeed, scores of studies on Australo-Papuan species have 
characterised the role of these and other barriers in shaping speciation histories, using 
relatively small amounts of genetic data, compared to what can be obtained with today’s 
technology – supporting the purview of allopatric evolution; or, occasionally supporting 
the occurrence of speciation with infrequent gene flow between two diverging populations. 

This study provides a high-resolution picture of the genetic history of the blue-
faced honeyeater, Entomyzon cyanotis, by analysing near-complete genome sequences of 
24 individuals from across the geographic range of this species in northern and eastern 
Australia, and southern New Guinea. Comparison of millions of genome-wide mutations 
that differentiate these individuals, shows that the species is subdivided into at least 5 
distinct populations, despite relatively minor, or in some cases no, described 
morphological differences between them. As with co-distributed species, the oldest split of 
in these populations occurred across the Carpentarian Barrier, followed by a split in north-
eastern Australia. The vast amount of genomic data afforded by genome sequencing allows 
investigation of inconsistencies in the evolutionary relationships supported across the 
genome. So-called “gene tree heterogeneity” supports a hypothesis of gene flow between 
populations currently found in the north-east of its range and populations in Western 
Australia. Thus, although north-easterners are more closely related to south-easterners than 
westerners, gene flow probably occurred across the Arafura Shelf during a period of low 
sea-level, which would have connected populations that are now isolated. 
 


