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Perth Zoo Husbandry and Reproductive Research supporting Conservation Programmes - Numbats  

H. Robertson, C. Lawrence, D Jose, V Power 
 
Native Species Breeding Programme, Perth Zoo, helen.robertson@perthzoo.wa.gov.au  
Participants:  PZ Research and NSBP Staff, PZ Vet Staff, Post Doc (PZ/UQ) 
 
A recently completed analysis of the past 16 years of Numbat breeding at Perth Zoo has indicated that the 
Numbat colony is reproducing at an overall rate of approximately 50%, well below that achieved for most 
other species in our breeding programmes, even taking into account the sub-optimal age of many breeding 
animals.  Current research is focussed on (i) investigation into the nutrition of the colony and the development 
of an improved captive diet and (ii) investigating the point at which reproduction is failing.  At present we have 
positive evidence that females are mating (sperm plugs) but when no py are found subsequently, or py born 
are later lost, the options for the cause of failure include; lack of viable sperm from male, failure to conceive, 
failure to carry the foetus to birth, failure at birth or failure of lactation.  Through enzyme immunoassay of all 
reproductive hormones and the stress hormone cortisol, extracted from faecal samples collected daily, we 
plan to track the progress of each animal in the colony over an 18 month period to determine our point/s of 
failure to enable a targeted approach to addressing the issue.  We will also be analysing both reproductive 
and thermoregulatory behaviour of the Numbats to determine how they cope through the heat of summer and 
the cold of winter. 
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Restoration Ecology and Conservation of Rare Banded Ironstone Endemic Plants in an Arid 
Biodiversity Hotspot 

Sacha Ruoss1,2,3, Ben Miller1,2, Jason Stevens1,2, Matt Barrett1, Kingsley Dixon1,2 

1 Botanic Garden and Parks Authority, Fraser Avenue, West Perth, Western Australia 
2 School of Plant Biology, University of Western Australia, 35 Stirling Highway, Crawley, Western Australia 
3 Email: Sacha.Ruoss@bgpa.wa.gov.au 

Banded Ironstone Formation (BIF) ranges in the Mid West of Western Australia are being developed due to 
the occurrence of iron ore. These ranges have a high rate of associated rare and/or endemic plant species 
that pose significant economic impediments to the mining industry. This research is aimed to fast-track 
conservation research that is critical to ensuring attainment of the dual objectives of resource development 
combined with sustainable conservation of the unique biodiversity of BIF. The project area is based at the Mt. 
Gibson mining locale, 350 km north east of Perth in Western Australia.  The site contains two declared rare 
flora species, a mountain bell (Darwinia masonii) and native sedge (Lepidosperma gibsonii) that are nationally 
threatened species restricted to the 6km range.  
The research program is based on understanding the key aspect of plant adaptations to BIF in maintaining 
the ecophysiological competitiveness compared to common congeners. The research findings from the 
ecophysiological research program then form the basis of formulating an integrated approach into 
conservation and restoration of these two threatened species. This includes investigating soil seed banks for 
propagule material and devising effective protocols for post-mine restoration. 
 

Prioritisation of Lambertia taxa for conservation according to the threat posed by Phytophthora 
cinnamomi 

B. L. ShearerA,C, C. E. CraneA and J. A. CochraneA 

AScience Division, Department of Environment and Conservation, Locked Bag 104, Bentley Delivery Centre, WA 6983. 
CCorresponding author: Email: Bryan.Shearer@dec.wa.gov.au 
 
Lambertia are keystone species within the communities in which they occur. Five of the Western Australian 
Lambertia taxa are threatened flora (Declared Rare Flora) and two taxa have a Priority conservation code. 
Ranking of taxa according to Phytophthora cinnamomi susceptibility is fundamental to conservation options 
within integrated strategies conserving threatened flora of the South-West Botanical Province of Western 
Australia. Variation in P. cinnamomi susceptibility to infection within the genus Lambertia was evaluated by 
soil and stem inoculation. Mortality score following soil inoculation was significantly positively correlated with 
lesion score determined by stem inoculation. The resulting scores positioned the Lambertia taxa in relation to 
P.cinnamomi susceptibility on the resistance-susceptibility continuum and prioritised taxa in relation to the 
threat posed by the pathogen. The highest mortality and lesion scores for the rare and endangered taxa 
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L. orbifolia subsp. orbifolia, L.fairallii, and L. rariflora subsp. lutea suggest high risk of extinction to 
P. cinnamomi infestation. Furthermore rare and endangered taxa L.orbifolia subsp. Scott River Plains, 
L.echinata subsp. occidentalis and L.echinata subsp. echinata with high mortality and moderate lesions 
scores are also likely at high risk of extinction to P.cinnamomi infestation. For common taxa with restricted 
geographic distribution, the high mortality and lesion scores for L.ericifolia suggest high risk of localised 
extinction in P.cinnamomi disease centres. Positioning taxa on the P.cinnamomi resistance-susceptibility 
continuum needs to be incorporated into extinction-risk methodology in order to prioritise flora for 
conservation actions according to hazard from the pathogen. 
 

The non-marine Molluscs of Western Australia - their diversity and their conservation. 

S.M. Slack-Smith and C.S. Whisson,  

Western Australian Museum, Locked Bag 49, Welshpool DC, Western Australia 6986 

The current threat to terrestrial and freshwater molluscan species of the world is due to a complexity of factors 
but particularly habitat change due to human intervention.  The role of molluscan species in our non-marine 
ecosystems as important contributors to the recycling of nutrients is generally-unrecognised and they are 
important in the diet of both native vertebrate and invertebrate predators. Recent work on the molluscan 
species’ composition, biology, ecology and distribution has been carried out by the WA Museum and 
biological consultancy staff in remote areas from the Kimberley through to the Great Southern Region as well 
as in the Goldfields and the Banded Ironstone Belt.  Much of this activity is due to the WA Government’s 
requirement for information on the extent of the impact of proposed industrial and other developments to the 
non-marine molluscan fauna (particularly SRE’s), and has produced mixed results. The information gathered 
has resulted in many “new” species being recognised, but it has also indicated that at least some of the “old” 
data is now out of date, as the mid-Twentieth Century mineral boom transformed many localities and their 
habitats. Using “modern” data, the WA Museum has formed productive collaborations with the DEC; 
University of Western Australia, Museum Victoria and the Australian Museum to investigate and document the 
non-marine molluscan fauna of the state.  A collaborative project between the DEC, WA Museum and the 
Australian Museum focussing mainly on the Kimberley Islands has resulted in the collection and subsequent 
description of many new genera and species of the family Camaenidae, with a very large proportion of these 
new species having been found on only a single island and they would therefore be considered threatened 
under the criteria of listing.. The distinctiveness of these Kimberley island taxa has been supported by genetic 
studies. It has now become obvious that some families, such as the Camaenidae and the Bulimulidae, exhibit 
a high degree of narrow-range endemism, seemingly related to limits in their biological tolerance and their 
dispersal ability, intensified by the wide separation of suitable habitats. By contrast, species in other families - 
particularly those characterised by their small to minute size such as the Pupillidae, Subulinidae, Charopidae 
and Punctidae - are more extensive than previously demonstrated. Future research aims to resolve the 
taxonomic status (through morphological and molecular data) of the non-marine molluscan fauna, so that we 
can better judge the vulnerability of many species and upgrade their conservation status. 
 

Conservation action towards the recovery of the rare and endangered Caladenia huegelii 

N. Swartz1 and K Dixon1,2 

1Kings Park and Botanic Garden, Fraser Avenue, West Perth, WA 6005, Australia 
2School of Plant Biology, Faculty of Natural and Agricultural Sciences, The University of Western Australia, 
Crawley, WA 6009, Australia. 

Caladenia huegelii is an endangered spider orchid endemic to the Swan Coastal plain between Perth and 
Busselton in southwest Australia. This high profile orchid is now confined to less than 20 populations in 
fragmented populations in remnant Banksia woodland. Urgent conservation action was required to 
understand why this species is rare and what could be done to restore this species in its natural habitat. 
Research demonstrated that C.huegelii has an intimate association with a range limited mycorrhizal fungus, 
required for germination and growth to maturity, which in turn restricts the distribution of the orchid. In 
addition, using typical pollinator baiting techniques, a scarcity of its highly specific wasp pollinator was 
responsible for low fruit set in natural populations. Using optomised propagation protocols in the research 
laboratories at Kings Park, C. huegelii can now be grown from seed to flowering plant using its specific 
mycorrhizal fungus and to date, translocation of seedlings into field sites have proven to be successful. 
Research is now focusssing on understanding the ecological requirements of wasp pollinators in order to 
restore habitat and wasp populations amongst remant C.huegelii populations. 
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