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area (occupying ~ 100ha). Lepidosperma gibsonii is known from breakaways, slopes and gullies on BIF, 
granite and duricrusts over an 8 × 5.5 km area (~40 ha occupied).  
    Aspects of two of the project’s eleven programs are presented: 1) Population dynamics, with data from 30 
permanent plots and including rates of emergence of seedlings and survival of adults in response to 
experimental fire. 2) Species Distribution Modelling using maxent (maximum entropy) modelling, GIS and 
environmental correlates. Results from these approaches are used to assess critical environmental 
interactions for each species, and to guide research into requirements for successful post-mining restoration 
of populations. Other BGPA research on these species – on the seed and seedbank biology, reproductive 
biology, population genetics, plant physiology and drought adaptations, root systems, restoration 
requirements and ex situ conservation techniques – is not covered.  
 

Perth Zoo Husbandry and Reproductive Research supporting Conservation Programmes - Western 
Swamp Tortoise  

N Mitchell, H. Robertson, B. Durell,  
 
UWA and Perth Zoo, njm@cyllene.uwa.edu.au 
Participants:  PZ Research and NSBP Staff, PZ Vet Staff, 2 x PhD students) 
 
Perth Zoo is a partner in the ARC funded project Ecoenergetics of the Western Swamp Tortoise: Modelling 
the translocation viability of Australia’s rarest reptile under present and future climates.  As part of this project 
PhD Student Sophie Arnall will study the physiology of WST.  Other parts of this study include the impact of 
temperature on growth and development of eggs and hatchling tortoises, including the impact of using a daily 
fluctuating incubation temperature on the robustness of tortoises hatched using this method.   
PhD student, Danielle Gustiniano, is researching the paternity, sperm storage and sperm competition in the 
Western Swamp Tortoise.   
Perth Zoo Veterinarians are also working with Keeping staff and external collaborators, developing an 
improved captive diet for WST. 
 

Experimental threatened flora translocations and determining criteria to assess translocation success 

Leonie MonksA, Rebecca DillonA, David CoatesA, Colin YatesA, Sarah BarrettB, Anne CochraneA, Pieter Poot 
C, Christine Allen C, Rachel Standish C 

AScience Division, Department of Environment and Conservation, Locked Bag 104, Bentley Delivery Centre, WA 6983. 
BSouth Coast Region, Department of Environment and Conservation, Albany, WA 6330. 
C School of Plant Biology, University of Western Australia, Crawley WA 6009. 
 

The successful recovery of threatened flora, particularly Critically Endangered species, will rely increasingly 
on translocations and introductions to secure sites where the amelioration of threats has been successful or 
where current threats are absent. Translocations are both costly and time consuming and in many cases 
involve relatively small numbers of plants so it is important that effective and efficient methodologies are 
developed for establishment and success. The goal of translocations is to create viable self-sustaining 
populations and it is critical that adequate, meaningful and measurable success criteria are developed to 
accurately assess whether this goal has been achieved. Appropriate success criteria will also enable the 
assessment of possible changes in a species listing and prioritization of resources. Translocations or 
preparation for translocations have been identified as a recovery action in most of the 108 approved and 12 
draft Interim Recovery Plans for threatened plant species. Translocations have been implemented by The 
Department of Environment and Conservation for 56 threatened species over the last 17 years. Of these 29 
have been experimental translocations with ongoing monitoring accessing a range of establishment, 
reproductive and recruitment criteria as measures of success. In species such as Lambertia orbifolia third 
generation recruits have now established. Recently more detailed experiments are currently underway to 
evaluate the effects of nursery pretreatments, time of transplant, microhabitats, and different watering 
treatments on seedling growth and survival of two Critically Endangered species Acacia awestonia and 
Banksia ionthocarpa ssp ionthocarpa. These will involve identifying factors affecting seedling growth and 
survival by closely monitoring both seedling physiological activity (e.g. chlorophyll fluorescence, leaf 
temperature as a proxy for seedling transpiration) and changes in local abiotic factors (e.g. soil moisture, 
temperature, radiation). We are also investigating other options for assessing success such as Population 
Viability Analysis and estimating mating system parameters and genetic diversity. Although the development 
of workable success criteria for plant translocations requires further investigation studies to date have been 
invaluable in improving establishment rates, survival and recruitment in recent translocations. 
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