Dear all,

Our apologies that it has been some time since our last email update on progress with the Mallee Fire and Biodiversity Project.  Although you may not have heard much from us, the team has been working hard on many aspects of analyzing the extensive data set and the presentation of results in the form of theses, journal manuscripts and conference presentations.  We are keen to keep you up to date,  so here’s a summary of some recent happenings.   

1.  Progress by the Phd team
Our team of PhD students are now working hard finishing up writing thesis chapters ready for submission.  
Sarah Avitabile is expecting to submit her thesis entitled “The effect of fire regimes on the biodiversity of selected invertebrates in the Murray Mallee habitats of south-eastern Australia” later this week.  Congratulations to Sarah!
Rick Taylor is working on his final data chapter and expects to submit his thesis in the next 4-5 months.  The major topics of his thesis are:
 
Temporal effects of fire on birds  

(1) Understanding bird responses to fire-affected structural attributes to facilitate effective fire management

(2) An application of the focal-species approach to identify critical post-fire age habitat for birds

 

Spatial effects of fire on birds 

(3) Investigating the relative value of two dominant fire-management strategies (i.e., (a) maximising the extent of long-unburnt habitat and (b) maximising seral stage heterogeneity in the landscape) for individual bird species from a landscape perspective

(4) Investigating how the richness (and diversity) of bird species groups (total species, threatened species, rare species) are influenced by the two dominant fire-management strategies (above)
Lisa Spence-Bailey is finishing off the write-up of her final data chapter and expects to submit her thesis in the next 3 months.  She has just published the findings of her first chapter in Wildlife Research:
Spence-Bailey, L.M., Nimmo, D.G., Kelly, L.T., Bennett, A.F., and Clarke, M.F. (2010) Maximising trapping efficiency in reptile surveys: the role of seasonality, weather conditions and moon phase on capture success. Wildlife Research 37(2): 104-115.
Her other major thesis topics explore:
(1) How landscape scale fire mosaic properties (such as pyrodiversity, extent of different fire age classes) influence reptile richness and assemblage composition and tests the key hypothesis that ‘pyrodiversity begets reptile diversity’.

(2) Whether time-since-fire is a key driver of mallee reptile richness and assemblage composition
(3) How different habitat elements influence reptile richness
Sally Kenny is working on completing major data chapters in her thesis and expects to submit later in the year.  Her major thesis topics include:
(1) floristic composition variation with time-since-fire
(2) structural recovery with time-since-fire

(3) investigation of the soil seed bank at 3 broad time-since-fire seral stages

(4) synthesis of 1 & 2 focussing on plant functional types
(5) fuel load variation along a fire-productivity gradient at two time-since-fire ages.

Dale Nimmo is working his final data chapter and expects to submit his thesis in the coming months. The key topics of his thesis are: 
(1) The response of individual species to fire mosaics.  
(2) How consistent is the response of reptiles to time since fire across the study region? (3) The comparative performance of habitat structure and time since fire for predicting the occurrence of reptile species. 
(4) The macroecology of lizard communities in semi-arid Australia. 
He also has a short paper in preparation focusing on lizard community change across environmental gradients.
Luke Kelly expects to submit his thesis entitled "Small mammal distribution, ecology and conservation in fire-prone landscapes" in the coming months and has recently submitted a manuscript to Wildlife Research entitled “The short-term responses of small mammals to wildfire in semi-arid mallee shrubland, Australia.”
2. Team Publications
Dr. Angie Haslem has been working hard as lead author of two key project publications.  The first- ''A framework for mapping vegetation boundaries”, documents the production of a simple but consistent vegetation map for the entire Murray Mallee region.  This is based on using data from our field surveys to define vegetation groups, and then modelling and mapping the distribution of each vegetation type across the overall region using remote sensing and GIS.  This paper has recently been resubmitted to Landscape and Urban Planning for review.
The second manuscript in preparation is entitled “Habitat or fuel? Implications of long-term, post-fire dynamics in the development of key resources for fauna and fire” and used a 110-year post-fire chronosequence to investigate the temporal development of resources (habitat and fuel) required by fire and fauna.
A manuscript, led by Dr. Kate Callister, Dr. Angie Haslem and Sarah Avitabile entitled “Fire history of the Murray Mallee 1972-2007” is currently being prepared.  The paper includes an analysis of the sizes and frequencies of fires across the region over the period 1972-2007 and includes a detailed fire scar map of the region.  This is expected to be submitted to an appropriate journal in the coming months.
A paper, led my Mike Clarke, describing our revolutionary approach to the ageing of mallee eucalypt stems has been accepted for publication by the Australian Journal of Botany (see details below).  This paper modeled the relationship between diameter of stems and time-since-fire for each mallee species and has used these models to the predict ages of vegetation at our ‘long-unburned’ survey sites – those for which we didn’t know exactly when they were last burned.
Clarke, M.F., Avitabile, S.C., Brown, L., Callister, K.E., Haslem, A., Holland, G.J., Kelly, L.T., Kenny, S.A., Nimmo, D.G., Spence-Bailey, L.M., Taylor, R.S., Watson, S.J., and Bennett, A.F. (2010) Ageing mallee eucalypt vegetation after fire: insights for successional trajectories in semi-arid mallee ecosystems. Australian Journal of Botany (accepted)
The results of this paper have meant that we could model the post-fire development of habitat and fuel elements over a 110 year chronosequence and make inferences regarding the faunal responses to the development of these attributes.  Of great value is that we now know that some of our survey sites are 50, 60, 80 and even >100 years since last fire.  This means we can document the way in which the numbers of different species, and the vegetation structure (e.g. spinifex cover) change over a very long time-scale.  

Mike Clarke and Andrew Bennett are  also co-authors on a paper by Driscol et al. entitled “Resolving conflicts in fire management using decision theory: asset-protection versus biodiversity conservation” that has just been published in Conservation Letters (online).  This paper introduces a framework based on decision theory that aims to minimize the conflict between fire management for asset protection or biodiversity conservation.
3. Honour’s theses and resultant publications
A number of honours students (supervised by Mike Clarke) have now completed their theses and are in the process of submitting their work as manuscripts.  These ‘off-shoots’ of the Mallee Fire and Biodiversity Project have added some fascinating extra information for the project as a whole.
Lindsey Heffernan studied the “Microhabitat selection by lizards in southern Australia’s semi-arid Murray-Mallee region.”  This study investigated microhabitat associations for lizard species richness as well as individual lizard species and groups of species (belonging to the genera Ctenotus and Lerista) in southern Australia’s Murray-Mallee region. This included an analysis of how lizards responded to habitat variables such as: litter and Triodia, which are profoundly affected by fire.
Felicity Humann explored “The influence of fire on insectivorous bat activity in the Victorian Mallee.” The objective of this study was to investigate the foraging ecology of insectivorous bats in relation to vegetation changes associated with time-since-fire in the Victorian Mallee. Felicity also undertook light-trapping for insects and was able to compare the abundance of key nocturnal insects across habitats of different fire age. 
Lauren Fraser completed her thesis entitled “Using photopoint data to assess habitat for reptiles in the Victorian tree mallee.” This project aimed to develop a rapid method to assess faunal habitat by analysing photopoint data in the Victorian mallee vegetation.
4. Personnel
We are happy to inform you that our valued Technical Officer, Ms. Lauren Brown is currently participating in biodiversity surveys in the Kimberley region of Western Australia.  From all reports, she is really enjoying herself and is now a wealth of knowledge in regards to the biodiversity of the region.
5. Land and Water Australia

We were all very disappointed to hear of the demise of the federal department of Land and Water Australia in the 2009-2010 Federal Budget.  The Department had been a faithful supporter of our project and applied ecological research throughout Australia over many years.
6. GIS tool

Dr Peter Griffioen has been employed to develop software that utilizes empirically derived habitat preference models (based on our fauna, floristic and habitat structure data) to generate spatially explicit mapping tools.  These will be used by land managers to identify areas of high biodiversity value and enable managers to simulate alternative prescribed burning actions and consider the predicted consequences for biodiversity over various time scales.

To date, the main framework and ‘front end’ has been developed and is operating.  The tool is now able to be enhanced by adding taxon-specific models to this.  We anticipate the addition of these taxon-specific models in the near future.

7. Communicating our findings

INTECOL Conference 2009
In August 2009, the team attended the INTECOL conference in Brisbane, the meeting of the International Society for Ecology held every 4 years (and the first time in Australia).  We participated in a special fire symposium organized by Don Driscoll, and contributed papers in other sessions on fire.  It was a great opportunity to get a broader national and international perspective on current thinking about fire ecology and broader exposure for the project as a whole.
The presenters and titles of the INTECOL presentations were:

Assoc. Prof Michael Clarke

“Fire mosaics and biodiversity conservation: fire ecology meets landscape ecology”
Dr. Andrew Bennett
“Landscape properties predict the richness of woodland birds in newly surveyed 
landscapes and bioregions”
Dr. Angie Haslem

“Habitat or fuel? Implications of long-term, post-fire change in key resources for fauna and fire”
Richard Taylor

“Birds in fire mosaics: a preference for long-unburnt habitat or fire-induced landscape heterogeneity?”
Simon Watson

“Birds and Burns: What do fire mosaics mean for avifaunal communities?”
Sarah Avitabile

“Termites and fire in the mallee habitats of south-eastern Australia: a multi-scaled approach for determining responses”
Lisa Spence-Bailey

“Does pyrodiversity beget reptile diversity in the Murray mallee region of south-eastern Australia?”
Dale Nimmo

“Can we generalize about faunal response to time-since-fire?”
Luke Kelly

“Analyses at multiple spatial scales enhance understanding of faunal responses to fire: the Mallee Ningaui in semi-arid Australia”
Victorian Bushfires Royal Commission
Mike was called as an expert witness at the Victorian Bushfires Royal Commission in consideration for prescribed burning and its impact on biodiversity.
Mallee Fire and Biodiversity Project Brochure Launch  and Seminar in 2010
Assoc. Prof Mike Clarke and Dr. Andrew Bennett will present seminars to launch a brochure for stakeholders that will outline the project’s key findings and tools arising from the overall project in November 2010 at three locations: Mildura, Adelaide and Melbourne.  All are welcome.  Further details about specific locations and dates will be supplied later in the year.
That’s about it for now.  We look forward to sharing more news and some of the specific results and outcomes that are now emerging from our data analyses, in the upcoming seminar presentations in November.
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