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General Abstract 

 

 

Why some species are rare while others are common remains a much asked question in 

ecology. As rare species are generally considered to be most extinction-prone, the importance 

of answering this question is becoming paramount in order to prioritise conservation efforts 

and resources to the most threatened species. The difficulty in gaining information on rare 

species which, by their very nature, are low in numbers and often difficult to detect, are just 

some of the reasons behind the apparent lack of answers regarding determinants of rarity. To 

further investigate why some closely related species are rare while others are common,  this 

study examined the ecological differences between rare and common species of microhylid 

frogs in the Wet Tropics, North Queensland Australia. Eleven species of microhylid frog of 

the genus Cophixalus and three from the genus Austochaperina are endemic to the region. 

While some of these species occur across most of the Wet Tropics region, a majority are 

restricted to single mountain ranges. By comparing the ecological traits of niche breadth, 

dispersal ability and genetic diversity, in geographically restricted and widespread species, it 

has provided a more comprehensive understanding of what factors have shaped the patterns 

of distribution in these species. 

 

The niche breadth of microhylid species was measured using climatic and microhabitat 

variables. Comparisons of climatic niche among species showed that geographically 

restricted species do have narrower niche than widespread species, i.e. climate variables 

explaining more variation in species abundance within their range than topography or 

vegetation. However when microhabitats of species were described in a smaller subset of six 

species no relationship of niche breadth and range size was found. Geographically restricted 

or widespread species were either microhabitat specialists or generalist with no clear trend 

shown. 

 

The relationship between diet specialisation and geographic range was also investigated as a 

measure of species niche breath. Although macroecological theory predicts that species with 

broad niches should have the largest geographic ranges, I found the opposite:  geographically 
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rare species were diet generalists, widespread species were diet specialists. It is argued that 

this pattern is a product of extinction filtering, whereby geographically rare and therefore 

extinction-prone species are more likely to persist if they are diet generalists. 

 

The dispersal ability and genetic diversity were compared in a subset of three species to 

determine if these traits explained restricted, intermediate or widespread distributions. 

Similar levels of dispersal were suggested across all species however, contra to rarity theory, 

genetic diversity was found to be higher in the restricted and intermediate species than in 

widespread. It is suggested that historical habitat stability may have maintained greater 

genetic diversity in restricted species than in widespread species which have recolonised 

areas from refugia. 

 

The population parameters of species geographic range size, local abundance and ubiquity 

were used to generate a Rarity Index (RI – ranging in values between 0 - 1.7). The RI 

allowed for the comparison of population parameters (used as three axis of rarity) of each 

species in three dimensional space. No species were found to be rare on all three axis, that is, 

if a species is geographically restricted then it compensated by being abundant and/or 

ubiquitous on the other two axis. In fact no species were found to have RI values below 0.8 

which suggests that species with lower values may have been more extinction prone and 

unable to maintain viable populations over time.  

 

It appears that no single ecological trait explains patterns of distribution seen in microhylid 

frogs. While rare species may be specialist in some ecological traits they compensate by 

being generalists in other traits, with past history of rainforest expansion and contraction in 

this region placing strong selection pressure on these species or these traits being left over 

from previously being more widespread. This may be one of many reasons that 

geographically restricted and rare species, while considered to be those most prone to 

extinction, have been able to persist through long geological time periods. 
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