
Head of School’s Message
Rob Pike
Welcome to the third edition of ‘The Microtome’. We have now officially welcomed 
our incoming Head of School, Prof Steven Chown and also A/Prof Melodie 
McGeoch. I’m sure the School will prosper under Steven’s leadership in the future. 
Steven’s immediate focus has been on the Strategic Plan for the School and he 
has led the drafting and finalisation of an exciting vision for the next five years. 
The research vision of the plan is based on the 3 pillars of Emerging Infectious 
Disease, Ecological Genomics and Arid Zone Security. These avenues represent 
exciting new opportunities for members of the School. I look forward to seeing the 
School grow and prosper within the plans being developed and implemented at 
this very dynamic time in its history. Steven also made an outstanding presentation 
to the Faculty of Science forum about the Strategic Plan and it was clear that the 
panel and audience were very impressed and engaged by the vision he presented.
The School has once again had a very successful period in terms of achievements by staff and students. I would 
particularly like to note the promotion of David Chapple and Richard Burke to Senior Lecturer and Richard Reina 
and Patrick Baker to Associate Professor. The promotions are outstanding recognition for their hard work and 
achievements. Dr Tim Cavagnaro was successful in winning an ARC Future Fellowship within the School, as was Dr 
Patrick Baker, but unfortunately in the latter case this was with the School of Forestry at the University of Melbourne. 
Sadly, this will see Patrick leaving us for arguably a more natural habitat for his research, but we wish him well and 
look forward to his success in the future. 
The success of School staff in obtaining fellowships has left us with some issues in regards to covering our teaching 
and I would like to thank staff who have helped out in this regard. Richard Reina has played an outstanding role in 
coordinating this and I feel sure he has access to a magician’s wand somewhere! In any event, active plans for the 
recruitment of new staff are underway and this will represent an exciting phase of renewal for the School.
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The Microtome 
aims to showcase all that is great about the School of Biological 
Sciences at Monash.

We are looking for good news stories such as:

•	 New research and/or publications
•	 Teaching innovations or good news stories
•	 Grant successes
•	 New staff
•	 Ph.D. completions and reports

And interest pieces such as:

•	 Conference or workshop reports or advertisement
•	 Seminar advertisements
•	 Fabulous photographs or images - including Photo of the Month 

entries
•	 Congratulations

If you have anything you would like to add to the bi-monthly Microtome, 
please send it to:

sci-biol-newsletter@monash.edu

Coming 
Up ...
October 18th
SBS seminar series
Dr. Shinichi Nakagawa, 
Department of Zoology, 
University of Otago, NZ
Meta-analyzing the biological 
world: the effect of dietary 
restriction on longevity as a 
case study.
Host: Kaspar Delhey 
1pm, Lecture theatre S7

October 23-24th 
Behaviour change for 
sustainability national congress
A 2-day exchange of practical 
tools and knowledge for anyone 
involved in designing and 
delivering sustainability change 
programs.
Venue: Monash University Law 
Chambers, Melbourne
Registration required

October 25th
SBS seminar series
Prof. Paul Boon, Institute for 
Sustainability & Innovation, 
Victoria University
Victorian coastal wetlands - 
critical and ignored, loved and 
hated - outcomes of the 2008-
2011 state-wide inventory 
project.

Host: Jenny Davis
1pm, Lecture theatre S7

Congratulations!

Damian Dowling
Congratulations to Damian Dowling for winning the 2012 Faculty of Science Award for 
Excellence in Research by Early Career Researchers. This award recognises research 

excellence by early career researchers who are within 10 years of the award of their 
PhD (or equivalent research qualification or experience). As a result of Damian’s 

Faculty award, he has now also been nominated for the 2012 Monash University Vice-
Chancellor’s Award for Excellence in Research by Early Career Researchers.

Tim Cavagnaro
Congratulations to Tim Cavagnaro who has been awarded an ARC Future Fellowship 

entitled ‘Soil ecology in the 21st century – a crucial role in land management’
Recent technological advances have helped us discover the role of soil ecology in 

achieving sustainability in Australia. This project will develop ways to take this complex 
knowledge and translate it into forms that can be used by land managers. This work will 
focus on soil carbon sequestration, but is relevant to many other environmental issues.

You can read the recent article on Tim’s fellowship at:
http://www.monash.edu.au/news/show/foundations-for-a-sustainable-environment

ARC Funding
Dr Patrick Baker and Dr Edward R. Cook (Columbia University)

Reconstructing millennial-scale streamflow variability to assess near-future risks to water-
generated renewable energy

Summary: Hydroelectric power is a key component of Australia’s renewable energy policy. 
The project will combine Hydro Tasmania’s water supply and distribution network with 

historical reconstructions of streamflow variability to conduct stress tests of future water 
supplies and hydroelectric generating capacity for the Australian power grid.

Total ARC funding awarded: $206,000 (2012 - 2015)



Kaspar Delhey
The primary goal of my DECRA ARC grant is to explain 
phenotypic diversity using bird colours as a model, in 
particular the role that environmental diversity plays in 
determining phenotypic diversity. This will involve putting 
together a unique dataset (spectral measurements of all 
Australian birds and major environments), developing new 
methods of analysis and using the latest psychophysical 
models of animal vision. Results from these tests will be 
used to understand the potential effects of environmental 
degradation on species persistence. Monash Research 
Accelerator (MRA) program will allow me to expand 
the scope of my project by taking the potential effects 
of variation in visual sensitivity into account. Visual 
sensitivity of birds falls broadly into two groups which 
differ mainly in their sensitivity to UV/blue light. This 
variation affects which colours can be optimally perceived 
by birds and in theory can lead to the evolution of different 
colours. Conveniently, visual sensitivity can be assessed by 
sequencing opsin genes using existing DNA samples which 
will be done in collaboration with Paul Sunnucks. This 
will constitute a unique test of the simultaneous influences 
of environmental and sensory variability on animal 
coloration.

Alistair Evans
Tooth development has become a key system in 
evolutionary developmental biology and in understanding 
organ morphogenesis. Through the MRA I hope to 
start new work on tooth development in wallabies and 
kangaroos, including the nabarlek (pygmy rock-wallaby). 
This species is a marvel because it continually replaces 
teeth, unlike almost every other mammal. Revealing the 
secrets of continual tooth replacement in the nabarlek may 
indicate how new teeth could be regenerated in humans.

Anne-Marie Peters 
All organisms must invest in immunity to defend 
themselves against death from disease and in damage 
repair to prevent decline from wear and tear. Why then do 
organisms vary in their investment in these vital processes? 
And what are the consequences of such variation for aging 
and survival? To answer these questions I will combine 
longitudinal study of individually marked birds with the 
latest techniques from immunological and oxidative-stress 
ecology.

Marina Telonis-Scott 
Exploring new territory in climatic adaptation research: 
integrating molecular genetics with species’ thermal 
tolerance limits
Predicting species’ responses to environmental change 
requires mechanistic links between whole-organism 
physiological stress responses and the underlying cellular 
mechanics.  This project integrates cutting-edge methods 
in molecular and evolutionary genetics to probe species’ 
responses to environmental change in the context of a 
warming environment.

Monash Research Accelerator Grant 

Congratulations to the staff members who were recently awarded a Monash Research Accelerator 
Grant!

Abover: Anne-Marie Peters with 
a purple-crowned fairy wren, the 
model species for the project.
Left: Marina Telonis-Scott.

Above: King parrot and spotted 
pardalote.
Left: Alistair Evans.



Linking pedagogy, technology, and student-
centred needs: virtual lab manual
In the next edition of The Microtome, read about how 
the School of Biological Sciences endeavours to 
blend all three components through the distribution of 
a template ‘virtual’ notebook. By way of this 
constructivist approach, this potentially powerful and 
innovative teaching tool seeks to encourage students 
to meticulously document, interpret and assemble 
notes, information and data via ‘the cloud’ and in 
doing so, develop fundamental scientific skills.

As proof-of-concept of this approach, a template 
‘virtual’ lab manual was developed for Animal 
Structure and Function (BIO2242). This template was 
created using Microsoft OneNote, and allowed 
students to customise and add information using a 
range of electronic devices, including smart phones, 

touchpads, tablet-PCs and laptops. Stay tuned for 
student feedback and evaluation on the efficacy of 
the ‘virtual’ notebook concept.

Characterization and investigation of zebrafish models of 
filamin-related myofibrillar myopathy

Myofibrillar myopathies are a group of muscle disorders characterized by the 
disintegration of skeletal muscle fibers and formation of sarcomeric protein 
aggregates. All the proteins known to be involved in myofibrillar myopathies 
localize to a region of the sarcomere known as the Z-disk, the site at which 
defects are first observed. Given the common cellular phenotype observed 
in this group of disorders, it is thought that there is a common mechanism 
of pathology. Mutations in filamin C, which has several proposed roles in the 
development and function of skeletal muscle, can result in filamin-related 
myofibrillar myopathy. The lack of a suitable animal model system has limited 
investigation into the mechanism of pathology in this disease and the role of 
filamin C in muscle development. Here, we characterize stretched out (sot), 
a zebrafish filamin Cb mutant, together with targeted knockdown of zebrafish 
filamin Ca, revealing fiber dissolution and formation of 
protein aggregates strikingly similar to those seen in filamin-
related myofibrillar myopathies. Through knockdown 
of both zebrafish filamin C homologues, we demonstrate 
that filamin C is not required for fiber specification and 
that fiber damage is a consequence of muscle activity. The 
remarkable similarities in the myopathology between our 
models and filamin-related myofibrillar myopathy makes 
them suitable for the study of these diseases and provides 
unique opportunities for the investigation of the function 
of filamin C in muscle and development of therapies.

The first paper of PhD student Avnika Ruparelia was recently published in 
Human Molecular Genetics

Ruparelia, A.A., Zhao, M., Currie, P.D., and Bryson-Richardson, R.J. (2012). Characterization and investigation of zebrafish models of 
filamin-related myofibrillar myopathy. Human Molecular Genetics 21, 4073–4083.



Introducing Kirsti Abbott

I am an ant ecologist and science educator in a level B 0.5 
teaching only fraction, and the only academic employed 
solely through the central Faculty of Science, so I don’t fit 
into any academic model at all!  

As an ecologist I’m primarily interested in the dynamics of 
ant invasions, and facilitated by mutualisms with honeydew-
producing insects, how they impact native ecosystems. By 
extension I’ve also been involved in the management of 
invasive ants for conservation. I was based on Christmas 
Island for 3 years for my PhD (Monash), where I searched 
for a trigger for the formation of supercolonies of the yellow 
crazy ant. Then I relocated to New Zealand for a postdoc 
focussing on invasion dynamics and management of the 
yellow crazy ant though the Pacific, in particular the atolls 
of Tokelau. I maintain collaborations with colleagues in 
NZ and also now enjoy biodiversity surveys and invasive 
ant monitoring in the Solomon Islands. Working in the 
islands has involved some rewarding collaborations across 
jurisdictions with savvy locals, and lots of great education 
opportunities for those with little exposure to science. I have 
also stared at ants on the ground a lot…..

After a varied journey through tropical ecological research, 
invasive ant management and toxic bait development, 
I now help coordinate SCI2010, Scientific Practice & 
Communication, the 2nd year core science unit at Monash. 
It was implemented by the Faculty 10 years ago explicitly 
to teach some of important graduate attributes that are 
not necessarily incorporated into content-rich discipline 
units. I’ve taken myself back to fundamentals and through 
my teaching of the communication, history, philosophy 
and origins of science, pseudoscience, ethics, careers and 
academic integrity, I’ve become a more rounded scientist. 
But having no research written into my position means that 
doing it ‘my own time’ is a juggle with family and other 
commitments. So I started SEWOW (Science & Engineering 
Women on Wednesdays) with women from the Medical and 
Engineering Faculties for females in these faculties to meet 
and talk strategies for science/research focussed careers 
whatever form they may take.

As a science educator I’m passionate about inspiring 
biological and environmental science students to be critical 
thinkers and hopeful about the input they can have on 
biodiversity conservation and communication of science. I 
volunteer as a Scientist in School at a local primary school 
where together we’ve engaged in citizen science projects, 
CSIRO programs and the national Murder under the 
Microscope online environmental crime investigation game. 
I love watching the kids’ faces 
as they learn this stuff!  And I 
also love teaching my 5 and 2 
year old kids to look around 
them, take note of the little 
things, and think about how 
things work. But let’s face it, 
you don’t have to encourage 
kids to do that.

Top: Kirsti Abbott; Kirsti and family. 
Middle: Kirsti staring at ants all day.
Above: Kirsti conquering termites.
Left: Nuutele ant team.



PhD completion - Tara Draper

Evidence for incipient speciation in the agile antechinus 
(Antechinus agilis) 
Supervisors: Paul Sunnucks and Andrea Taylor

I aimed to identify some of the potential processes driving reproductive isolation 
between two teat-number forms of the agile antechinus (Antechinus agilis). Ante-
chinus are small Australian dasyurid marsupials that show remarkable geographic 
variation in teat number, thought to be associated with local climate and resource 
availability. For most antechinus species, this geographic pattern of teat number is 
generally consistent within a regional metapopulation, where one teat number is 
common and individuals with one or two additional or fewer teats are rare. How-
ever, within the Otway Ranges in southwest Victoria, there are populations of both 
6- and 10-teat phenotypes of agile antechinus, which can co-exist at zones of con-
tact between forms, along with a small number of individuals with intermediate 
teat numbers. Previous research by Juliey Beckman revealed substantial nuclear 
DNA and morphological differentiation, suggesting limited gene flow between

6- and 10-teat forms in the Otway Ranges. My research investigated several eco-
logical, behavioural and temporal isolating barriers that may act as drivers of di-
vergence and reproductive isolation between 6- and 10-teat forms.

Reproductive isolation is a key mechanism in the process of speciation and often 
evolves as a by-product of ecologically driven phenotypic and/or genotypic diver-
gence. I selected multiple contact zone sites over a small geographic scale (~10 km) 
within the Otway Ranges where 6- and 10-teat forms co-exist and have the opportunity to interbreed (syntopic sites), as well 
as sites where they occur separately (allopatric sites). I used a combination of morphological and genetic data to characterise 
6- and 10-teat forms, and to assess the degree of genetic mixing between forms and its phenotypic consequences. Two distinct 
morphological and genetic clusters associated with teat number were revealed, strongly suggestive of two distinct lineages on 
the brink of speciation. Morphology of male and female agile antechinus is highly correlated with genetic lineage and likely 
to be ecologically significant: 6-teat forms have darker dorsal fur, redder ventral fur, no eye-rings, longer and wider tails and 
males have longer feet; 10-teat animals have lighter dorsal fur, fawn ventral fur, eye-rings and are heavier and longer than 6-teat 
animals (although only significantly so for males). At syntopic sites, distinct 6- or 10-teat forms persist, and have done so for ~ 
30 years since the work of Cockburn et al. (1983) and despite the presence of intermediate (hybrid) teat-number forms (~40%). 
Although interbreeding between pure teat-number forms clearly occurs, the resulting hybrids showed a degree of reduced fit-
ness, and the gene flow between forms is insufficient to overcome the persistence of distinct 6- and 10-teat forms. Allopatric 
6- and 10-teat animals also occupy distinct habitats, despite the small geographic scale of the study that differ in vegetation 
structure and climate conditions and the morphology and genetics of these animals were correlated with their habitat. Vegeta-
tion and climate variables at syntopic sites, the transitional zone between allopatric 6- and 10-teat sites, were intermediate to 
those at 6- and 10-teat sites, implying that there is an ecological gradient between 6- and 10-teat sites, maintaining discrete 
forms even on such a small geographic scale, consistent with the ‘ecological gradient / divergence-with-gene-flow-model’ of 
speciation. My results also suggest reinforcement of observed genetic and morphological divergence via assortative mating (i.e. 
mating with like teat-number) and possibly via later onset of activity in 10-teat animals (temporal niche partitioning). 

Analysis of nuclear DNA and morphological differentiation between 6- and 10-teat forms suggests functional and genetic dif-
ferentiation through ecological specialisation, consistent with the ‘ecological gradient/ divergence-with-gene-flow’ model of 
speciation. Overall, the multiple lines of evidence presented suggest the divergence of 6- and 10-teat forms of agile antechinus 
in the Otway Ranges likely represents a mid to late stage in the development of complete reproductive isolation, and a putative 
small mammal example of incipient speciation.



My PhD journey and where to from 
here

Without any doubt, my favourite part 
of my PhD was fieldwork and I had 
the pleasure of spending many, many 
months in the Otway Ranges. The Ot-
ways is an amazing place for fieldwork, 
so many wonderful (and somewhat dis-
tracting) animals and beautiful forests. 
Although it does have a tendency to 
be particularly cold and damp during 
winter, which makes field volunteers 
difficult to source and/or persuade. 
Some of my favourite memories will be 
the antechinus I could identify before I 
picked up the trap by her particularly 
vocal ‘antechinus swearing’ each time I 
trapped her (two years in a row), ‘old-
mate’ a very old male kangaroo I saw 
pretty much every day on the way to 
the sites, the day it snowed (at ~350m 
above sea level), which resulted in my 
uncontrollable giggling, months where 
the average monthly rainfall fell in 2-3 
days and a fast flowing creek appeared 
overnight one night and a site where 
the safest way down one transect was 
sliding down on your bum (the ‘theme 
park’ site). In hindsight, it was a risk as-
sessment nightmare but way too much 
fun and I would not trade any of it! 

I did have many of the usual PhD/ re-
search hiccups, weather conditions/ 
fire dangers that proved incompatible 
with fieldwork at times, lab equipment 
and experiments failing to co-operate 
etc. and while there are many things 
I would change about this journey if 
I could, overall I am very grateful for 
most of the experiences and for all of 
the people who helped me get to this 
point. Where to now? I am not really 
sure yet where my next journey will 
take me. My long-term goal is still the 
same as when I started as an under-
grad, to contribute to conserving na-
tive species. I am currently working as 
a Safari Guide at Werribee Open Range 
Zoo, taking visitor out on tour on our 
Jurassic Park like buses. It is clearly not 
science as such, but it is a lot of fun and 
I get to watch animals all day and talk 
to hundreds of people about animal bi-
ology and behaviour but more impor-
tantly, about conservation.

Pelage colour and eye ring markings of 6-teat (left) and 10-teat (right) forms of agile antechinus 
- the top images show eye-ring markings present in most 10- but not 6-teat forms. Photos Tara 
Draper.

Staff Changes 

Sadly, Kate Elliott left our school last month to start her new position 
at La Trobe University. Kate was part of the Department for ten 
years and was a valuable member of the teaching team.

She will be missed.



New paper in Trends in Ecology and Evolution
Food webs: reconciling the structure and function of biodiversity

Ross Thompson and Sally Hladyz are authors on a new paper which has just been published in Trends in Ecology and 
Evolution. The paper makes the case for food webs as an analytical framework for studying relationships between 
biodiversity and ecosystem function and has as authors some of the leading figures in food-web ecology internationally. 
The paper arose from the first GlobalWeb workshop which was held in Melbourne in 2011, funded and led as part of 
Ross’ Monash Research Accelerator grant. A second review arising from that meeting appeared in Freshwater Biology 
early in 2012, and one of the working groups from the meeting has just had a paper accepted in Science. The second 
GlobalWeb workshop was held in Barcelona in June this year and has led to a new series of grant applications and 
manuscripts.

The School would like to congratulate
those students who were recently

awarded their PhDs

Tara Draper 

Evidence for incipient speciation in the agile antechinus 
(Antechinus agilis) 

Supervisors: Paul Sunnucks and Andrea Taylor

Kate Charlton-Robb

Species status and population structure of the newly 
described Tursiops australis (the Burrunan dolphin) and 
Tursiops truncates (the common bottlenose dolphin) in 

southern Australian waters, assessed using genetic markers 
and morphology.

Supervisors: Steve McKechnie and Andrea Taylor  

Giselle Perdomo 

Understanding community and food web dynamics in the 
moss-microarthropod model ecological system:seasonal 

variability and combined experimental habitat fragmentation 
and climate change 

Supervisors: Ross Thompson and Paul Sunnucks

Anthony Rafferty

Environmental influences and ecological significance of 
arrested embryonic development in chelonians.

Supervisor: Richard Reina 

ARC Success!
Prof. Ralph Mac Nally, 
Dr Ross Thompson,
Dr Dietmar Dommenget 
(Mathematical Sciences), 
and colleagues from 
Parks Victoria, EPA, DSE 
(ARI) and the Goulburn-
Broken and North Central 
CMAs.
Either side of the Big 
Wet: the future resilience 
of south-eastern 
Australia’s biota  
Summary: Australia 
must develop strategies 
for managing its 
biodiversity under 
climate changes expected 
to occur under projected 
Intergovernmental Panel 
on Climate Change (IPCC) 
emission scenarios. 
The project will furnish 
comprehensive data on 
the response of plants 
and animals to the break 
in the Big Dry (1997-
2009) in 2010-2011 and 
evaluate how predict 
biotic components will 
cope with future climates.
Total ARC funding 
awarded : $396,203 
(2012-2016)



Victoria is a nurse studying graphic design at 
Swinburne and has added her own subjects to 
mimic a medical illustration degree. One of the 
subjects she is studying is called Anatomical 
Drawing 1A with Stephen Garrett. 

Having worked with human anatomy for 14 
years she was so taken with our animal 
collection that it was love at first sight for her! 
Victoria asked to draw some of the skulls from 
our lab with her main focus being on the teeth 
and jaw structure. All illustrations are using 
pencil only and are all hand drawn. She loved it 
and would ideally like to get into medical 
illustration. 

Victoria’s drawings were exhibited at the open 
day for Caulfield and she has now kindly given 
us copies to hang in our department.

If there are any projects in the faculty of 
Zoology that require drawings (e.g. journal 
articles) Victoria would love to get out there and 
get involved in as much medical illustration as 
possible! If you would like Victoria’s contact 
details please see Jodi Neary.

Illustrations by Victoria Newman
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Photo of the Month ....

This month’s ‘Photo of the Month’ is by 
Kaspar Delhey.

Valerie Caron provided a lovely snapshot 
of a bushland flower.

Paul Sunnucks has taken a fantastic photo 
of a rocky platform.

If you have a great snapshot, or would like 
to suggest one for the next issue, let us 
know at sci-biol-newsletter@monash.edu

We need a JPEG file and a suitable caption 
or story.
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ADDENDUM

The article on cassava research in the last Microtome (June 2012) omitted that the work was supported by two 
Monash Strategic Initiative Grants to Ros Gleadow ($23,000), as well as AusAID and the Alan and Elizabeth 
Finkel Foundation.


