
of small mammals may be underestimated in roadkill surveys, and precautions should be taken to minimize or account for these 
biases. 

451  

Forelimb adaptations to digging in the quenda (Isoodon obesulus fusciventer) 

Meg L Lane1, Natalie M Warburton1, Kenny J Travouillon2, Trish A Fleming1  
1. School of Veterinary and Life Science, Murdoch University, Murdoch, Western Australia, Australia 

2. Department of Terrestrial Zoology, Western Australian Museum, Welshpool, Western Australia, Australia 

Many mammals dig, either during foraging to access sub-surface food resources, or for shelter. Digging requires large forces to 
be generated by muscles and transmitted to the soil via the skeletal system, and thus digging mammals tend to have characteristic 
adaptations that reflect their digging ability. Bandicoots (Marsupialia: Peramelidae) dig mainly for their food, searching for 
subterranean food items including invertebrates, seeds, and fungi (truffles). They have musculoskeletal adaptations to digging, 
including shortened, robust forelimb bones, large, powerful muscles, and enlarged muscle attachment areas. We investigated 
how these adaptations develop in the quenda (Isoodon obesulus fusciventer) by examining 29 males and females of a range of 
body size (260–1,840 g). We measured muscle mass, pennation angle, and fascicle lengths to calculate physiological cross-
sectional area (PCSA), a functional estimate of maximum force, and made corresponding measures of bone architecture. Overall, 
we discovered total forelimb mass was significantly larger in males in absolute size, however only two individual muscles showed 
a significant different between the sexes. Positive allometry in muscle growth was seen in 20 of the 29 muscles, with only 9 of 
these having significant differences in growth rates between males and females. Muscles that were identified as digging muscles 
did not have significantly different growth rates compared to non-digging muscles, indicating their growth is influenced by body 
size rather than functionality. 
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The use of non-invasive genetic sexing of echidnas from hair and scat samples for captive 
management and conservation 

Tahlia Perry1, Deborah Toledo-Flores1, Wan Xian Kang1, Arthur Ferguson2, Enkhjargal Tsend-Ayush1, Shu Ly Lim1, 
Peggy D Rismiller3, 4, Belinda Turner2, Frank Grutzner1  
1. The Environment Institute, University of Adelaide, Adelaide, South Australia, Australia 

2. Perth Zoo, Perth, Western Australia, Australia 

3. Pelican Lagoon Research and Wildlife Centre, Penneshaw, South Australia, Australia 

4. Discipline of Anatomy and Pathology, University of Adelaide, Adelaide, South Australia, Australia 

The sex of an echidna cannot be easily determined by their appearance as they lack gender specific external features such as a 
scrotum. Non-invasive approaches to distinguish males from females have a number of applications in captive management and 
breeding programs as it removes the need for intensive handling and ultrasounds. Systematic sexing from hair and scats can 
also be used to address questions about sex ratios in the wild. Monotremes have an extraordinarily complex sex chromosome 
system, where the male echidna has 5X and 4Y chromosomes. Our systematic identification of X and Y specific sequences can 
be used to determine the sex of monotremes. Here, we have established a non-invasive PCR based technique using hair and 
scats to determine the sex of echidnas in wild and captive populations. Using as few as 10 echidna hair follicles or 300 mg of 
dried scat, genomic DNA was extracted followed by PCR amplification of two Y chromosome (male-specific) genes and one X 
chromosome gene; Crspy, Amhy and Amhx, respectively. Eight echidnas from the Perth Zoo breeding program were sexed using 
this technique, revealing a strong female bias, not uncommon for captive bred mammals. These results are aiding in the 
husbandry and continued breeding of this captive population. We have also successfully sexed a number of wild echidnas to 
begin exploring sex ratios in the wild. We are currently expanding the use of this technique in conservation, captive breeding and 
management of these iconic mammals throughout Australia. 
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Small mammal landscape corridor usage in a fragmented grassland ecosystem in the 
Mpumalanga Province, South Africa 

Michelle J.C. Kral1, Christian T. Chimimba1, Mark P. Robertson1  
1. Department of Zoology & Entomology, University of Pretoria, Pretoria, Gauteng, South Africa 

The function of landscape corridors in terms of how characteristics such as width influence their usage by animals in a fragmented 
landscape has been a topic of considerable debate, restricted by lack of empirical data. This implies the need for further research, 
especially to generate data on mammal corridor usage, as mammals are the most sensitive to potential threats on a fragmented 
landscape scale. In the Mpumalanga Province in South Africa, the Mpumalanga Biodiversity Sector Plan (MBSP) was developed, 
containing a corridor connectivity map based on landscape features and electrical circuit theory. We aimed to resolve the lack of 
empirical data within the MBSP and investigated the number of mammal species and individuals that made use of these 
landscape corridors in a fragmented grassland ecosystem and if this was influenced by their width. Methods included ArcGIS 
analyses on structural corridor characteristics such as width and live trapping (using Sherman traps) of small mammals inside, 
outside and in the opening of corridors with widths of 100-200 m (narrow) , 200-300 m (medium) and 300-400 m (large). This 
research shows that the corridors in the province are actively used; significantly the most mammals were found inside the 
corridors. Species assemblages did not differ significantly. Preliminary results showed that corridor width is not a significant 
variable for either number of individuals and species. Even narrow corridors were shown to provide connectivity, but are thought 
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