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Australian Venture Consultants 

Established in 2002, Australian Venture 

Consultants (‘AVC’) is a solution driven 

management consulting practice 

focused on creating successful 

commercial outcomes for innovative 

projects, companies and institutions. 

AVC provides its clients with a unique 

service based on the insights it has 
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engagements in all elements of the 

innovation ecosystem (see adjacent 

figure). 

AVC provides analytical, strategic planning and operational project management services to a range 

of clients including Fortune 500 and ASX 100 companies, leading universities and research institutes, 

start-up and spin-out companies, investors in technology and government policy-makers, 

particularly in the minerals and energy sectors. 

Specific services provided to these clients include: 

 Technology roadmap development and research planning for industry, companies and 
research organisations 

 Strategic and operational planning for innovation and knowledge based organisations 
 Technology commercialisation strategy and management 
 Intellectual property strategy and execution 
 Innovation management strategy and systems 
 Venture investment support 
 Government innovation policy and program design 
 Innovative education and training program design 
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Disclaimer and Disclosure 
This document has been prepared by Australian Venture Consultants Pty Ltd (ACN: 101 195 699) (‘AVC’). AVC has been 

commissioned to prepare this publication by BHP Billiton Iron Ore Pty Ltd and has received a fee for its preparation. The 

project has been overseen by the Chamber of Minerals and Energy, Western Australia’s NGO Industry Environment Forum. 

The information contained in this publication has been prepared by AVC with all reasonable care from sources that AVC 

believes to be reliable, however no responsibility or liability is accepted by AVC for any errors, omissions or misstatements 

however caused. Any opinions or recommendations reflect the judgment and assumptions of AVC as at the date of the 

document and may change without notice. AVC, its officers, agents and employees exclude all liability whatsoever, in 

negligence or otherwise, for any loss or damage relating to this document to the full extent permitted by law. Any opinion 

contained in this publication is unsolicited general information only. AVC is not aware that any recipient intends to rely on 

this document or of the manner in which a recipient intends to use it. In preparing this information it is not possible to take 

into consideration the information or opinion needs of any individual recipient. Recipients should conduct their own 

research into the issues discussed in this document before acting on any recommendation. 
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Executive Summary 
 

Background 
By virtue of its geographical expanse, climatic diversity, areas of relative wilderness, extremely 

nutrient-impoverished soils and the fact that significant areas of the State have not been covered by 

sea or glaciated for a very long time, Western Australia has a globally unique and immense 

biodiversity. Western Australia is also endowed with significant minerals and petroleum resources 

that frequently intersect with the State’s biodiversity. The Western Australian economy is embarking 

on a period of unprecedented economic and population expansion underpinned by the exploitation 

of these natural resources. This expansion will increase the need for better-informed decisions 

relating not only to the interaction of the resources industry with the State’s biodiversity, but also 

the interaction of other social and economic activity that is derived from growth in the minerals 

industry, with the State’s biodiversity.  The lack of an aligned and coordinated state-wide 

biodiversity knowledge system is a potential roadblock to the responsible advancement and 

development of Western Australia, while also protecting the State’s significant biodiversity assets. 

There are a wide range of development and environmental protection decisions that need to be 

made by industry, government, environmental NGOs and researchers. It is widely acknowledged by 

these constituents that the current terrestrial biodiversity knowledge and knowledge generation 

system in Western Australia is deficient with respect to supporting their decision needs. This has a 

number of actual and potential negative externalities including: 

 A protracted, expensive and uncertain project environmental approvals process; 

 Excessive use of the precautionary principle by regulators that results from a lack of 
biodiversity knowledge; 

 Unquantifiable increases in risk of extinction of threatened species and communities; 

 Sub-optimal environmental stewardship and management decisions generally; 

 Research priorities not meeting important community needs and obligations; and 

 Unnecessary research that replicates existing knowledge that is not accessible. 
 

There have been several historical attempts to address this issue. These attempts have revolved 

around varying degrees of improved coordination of the State’s existing biodiversity research and 

knowledge resources, together with increased funding for a better-coordinated effort. However, 

none of these attempts have been successful in achieving the funding necessary to implement these 

initiatives. 

Context 
The State’s biodiversity is affected by both urban and regional development. Because this analysis 

has focused primarily on the interaction between terrestrial biodiversity and the minerals industry, it 

will focus on development in regional Western Australia, where the vast majority of minerals 

industry operations are located. In 2008-09, economic activity in regional Western Australia 

amounted to $49.1 billion, or 30 percent of Gross State Product (GSP). 

Both the operational footprint and value of production of the Western Australian minerals industry 

is set to change as a result of entering a period of unprecedented expansion. There is currently $93 

billion worth of new mining projects or expansions of existing mining projects in the development 
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pipeline in Western Australia. This pipeline comprises 30 advanced projects with a total capital 

expenditure of $29.2 billion and 88 less advanced projects with a total capital expenditure of $63.8 

billion. This represents an immense economic and social opportunity for the State, as well as a 

potential threat to the State’s important biodiversity. It also presents an opportunity to devise new 

ways of living sustainably with biodiversity. 

The minerals industry certainly impacts the State’s biodiversity. However, with some notable 

exceptions, such as its potential impact on Banded Iron Formations in the Mid West and the effect of 

some projects on certain short-range endemic species, when compared to some other sectors of the 

economy such as broad-acre agriculture and urban development, there is a widely held view that its 

environmental impact is relatively minor. This is particularly the case when the mining industry’s 

contribution to GSP per square kilometre of environmental impact, employment multiplier, 

management of environmental externalities and investment in environmental monitoring and 

restoration is taken into account. When compared to historical land clearing for broad-acre 

agriculture (and subsequent dry-land salinity), pressures on estuaries and inland waterways from 

agriculture and urban development, threats from invasive species (including diseases) and the like, 

the threat to biodiversity from minerals exploration and production is relatively minimal. There is 

also, of course, a counter view to this that is based on the premise that we do not currently have an 

adequate scientific basis to fully understand the environmental impact of the mining industry. 

Furthermore, the impact of specific industries does not occur in isolation. For example, 

approximately 60 percent of land managed as agricultural enterprise in the State is located in 

regions where there is considerable mineral production activity, namely the Mid West, Goldfields-

Esperance and Pilbara regions, indicating that biodiversity conservation activities in those areas need 

to consider the cumulative impacts of all economic and social activity. 

Western Australia’s Biodiversity 
Australian and Western Australian biodiversity is of global significance. Because Australia’s 

biodiversity has developed largely in isolation over many millions of years, Australia’s biodiversity 

has considerable conservation, scientific and potentially utilitarian value. Australia is home to 

between 600,000 and 700,000 species. Of this range, 92 percent of higher plant, 87 percent of 

mammal, 93 percent of reptile, 94 percent of frog and 45 percent bird species found in Australia are 

not found elsewhere on the planet. This species profile renders the Australian continent one of the 

most biologically diverse areas on Earth. More than 1,700 species and ecological communities in 

Australia are known to be threatened and at risk of extinction. 

Western Australia hosts the majority, and some of the most important, of Australia’s biodiversity 

assets. Western Australia is home to 8 of Australia’s 15 declared biodiversity hotspots, including the 

South West of Western Australia which is an internationally recognised biodiversity hotspot. The 

number of species in Western Australia is enormous by most international comparisons. For 

example, there are more species of flowering plant in the Fitzgerald River National Park than in the 

entire United Kingdom. The complex heterogeneity of the State’s soils support a very wide range of 

flora, many species of which flourish in soils characterised by very low levels of nutrients and 

moisture. It is one of the few places in the world where large amounts of landmass have not been 

covered by sea or glaciers for more than 250 million years. This has resulted in reduced extinction 

rates and the persistence of ancient lineages of plants and animals. The number of known 
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vulnerable, endangered or critically endangered species in Western Australia has grown from 

approximately 550 in 2002 to 711 today. Indications from taxonomic and regional survey work 

undertaken by the Department of Environment and Conservation suggest Western Australia has one 

of the highest current rates of new species discovery in the world. 

The main threats to biodiversity in Australia and Western Australia are habitat loss, degradation and 

fragmentation; invasive species (including diseases); changes to the aquatic environment and water 

flows; changing fire regimes; climate change; and unsustainable use and management of natural 

resources. 

A Threat to Economic Development 
The projected development of the Western Australian minerals industry presents the most 

important opportunity for economic development for Western Australia in its history. However, it 

also has the potential to place at risk parts of the State’s globally important biodiversity. 

There is sector-wide acknowledgement that the existing knowledge system that supports decision 

making pertaining to the interaction between development and the State’s biodiversity can be 

improved. While information on the distribution and status of species from specimen collections and 

public surveys is widely used, historical data and knowledge that has been created relating to the 

State’s biodiversity is difficult to access and use, including that collected by the private sector. This 

results in an uncertain and inefficient decision process that places final investment decision for 

projects at risk, the application of the precautionary principle on the basis of an absence of 

knowledge (thus stopping development), and/or sub-optimal or ineffective biodiversity 

management decisions. 

This predicament represents a threat to economic development in the State, for the following 

reasons: 

 Protracted approvals processes may result in lost opportunities to capitalise on high 

commodity prices; 

 There is increasing global awareness of the importance of Western Australia’s biodiversity 

assets, resulting in greater potential scrutiny of development activities from global 

environmental NGOs, project investors and customers; 

 Commercial solutions for project proponents to circumvent biodiversity conservation issues 

are limited; and 

 An uncertain environmental approvals process may increase perceptions of sovereign risk 

held by investors and customers. 

The current expansion of the Western Australian minerals industry represents a window of 

opportunity to address this challenge. Current high commodity prices and large production volumes 

are driving significant State royalty revenues and large company corporate social responsibility 

budgets. There is a strong argument to invest part of this revenue in front-end loading research 

activity and information systems that result in an improved Western Australian biodiversity 

knowledge system that will support immediate development activity, and serve as a valuable 

resource for future development projects. 

Key Contributors to the Western Australian Biodiversity Knowledge System 
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Key contributors to the State’s terrestrial biodiversity knowledge system are those scientific 

organisations that hold information or knowledge, or who undertake research activity that produces 

new information and knowledge related to the interaction between development and the State’s 

terrestrial biodiversity. On the basis of focus and resourcing, this primarily includes the following 

organisations: 

 Department of Environment and Conservation (DEC) 

Through its Science Division, DEC undertakes considerable research into the State’s 
terrestrial biodiversity, including regional biodiversity surveys, taxonomy, plant and animal 
ecology, genetics, invasive species biology, fire ecology, forest monitoring and wetland 
ecology.  DEC holds a significant amount of knowledge and information pertaining to the 
State’s biodiversity stored within its corporate databases. It also operates considerable 
research assets including the Western Australian Herbarium, the custodian of the State Flora 
Collection and gatekeeper of core census of Western Australian plants, algae and fungi, and 
the Threatened Flora Seed Centre. The DEC Science Division operates research programs in 
biogeography, biodiversity and climate change, flora conservation and taxonomy, fauna 
conservation and landscape conservation across all regions of the State. This research is 
undertaken explicitly for application in biodiversity conservation in Western Australia. 

 

 The Environmental Protection Authority (EPA) 

The EPA collects and maintains a significant amount of information and knowledge 
pertaining to the interaction between development and the State’s biodiversity through the 
processing of Environmental Impact Assessments (EIA) and compliance data provided by 
project proponents. 

 

 Botanic Gardens and Parks Authority (BGPA) 

Through its Science Directorate, BGPA undertakes considerable research into the 
conservation and restoration of native plant ecosystems, and produces knowledge used by 
land managers in conservation and restoration processes. It also operates significant 
research assets such as its living collection and seed bank operations. Research activity at 
the BGPA is organised under its restoration ecology, conservation seed science, conservation 
genetics, conservation biotechnology, orchid conservation and translocation of rare flora 
programs. 

 

 Western Australian Museum (WA Museum) 

The WA Museum is the custodian and manager of Western Australia’s principal fauna 
collections and is the custodian of core knowledge of the taxonomy, distribution and 
conservation status of Western Australian fauna. Its arachnid and myriapod, entomology, 
mammology, ornithology and subterranean collections play a principle role in fauna species 
taxonomy and identification and general research into native Western Australian fauna. The 
Museum is responsible for the majority of scientific descriptions of new faunal species in 
Western Australia. 

 

 Perth Zoo 

The Perth Zoo undertakes and supports a range of fauna conservation programs, primarily 
through its veterinary hospital and Native Species Breeding Program. It also undertakes 
research into threatened Western Australian fauna. 
 
 

 



Pathway to an Enhanced Western Australian 
Terrestrial Biodiversity Knowledge System 
 

17 
 

 Western Australian University Sector 

Academic researchers at the University of Western Australia (UWA), Murdoch University 
(Murdoch), Curtin University (Curtin) and Edith Cowan University (ECU) undertake applied 
and basic research that is relevant to increasing knowledge pertaining to the State’s 
terrestrial biodiversity. For a range of reasons, determining the relative terrestrial 
biodiversity research capabilities of the universities that comprise the Western Australian 
university sector is difficult. However, it appears the greatest depth and breadth of 
capability resides at the University of Western Australia, with capability at Murdoch and 
Curtin being focused on a smaller range of disciplines and approximately comparable. ECU 
has a smaller, mostly applied program. Notre Dame has also recently started to undertake 
some research that is relevant to the State’s terrestrial biodiversity. 

 

 CSIRO 

CSIRO terrestrial biodiversity research focuses on National biodiversity and environmental 
research priorities with research teams in the Australian Capital Territory, New South Wales, 
Western Australia, Queensland and the North Territory. This is supported by its 
responsibility for three National collections (Herbarium, Insect and Wildlife), wherein 
approximately 10 percent of the accessions (more than 50,000 specimens) are from Western 
Australia. CSIRO has the capacity to undertake strategic assessments at the national or state 
level, with experience in understanding ecological processes and biodiversity conservation in 
Western Australia. Relevant expertise at the CSIRO in terrestrial biodiversity includes species 
taxonomy, phylogeny and genetics and provision of taxonomic keys across most eukaryotic 
groups, rapid biodiversity assessment technologies and geospatial modelling and monitoring 
for a range of key Australian ecosystems, environmental and conservation decision making 
and management associated with conservation and restoration of terrestrial ecosystems, 
and environmental institutional economics relevant for biodiversity conservation and 
understanding. A current CSIRO focus in Western Australia is the development of rapid 
biodiversity assessment technology, as well as understanding ecological processes in key 
mining regions such as the Great Western Woodlands and the Kimberley.  
 

While there is an element of organisational competition among these contributors at an 

administrative level (as they compete for research resources) there is also considerable 

collaboration at a research project level. 

There are other organisations that also either do contribute or could potentially contribute to an 

enhanced terrestrial biodiversity knowledge system including environmental consultancies, 

environmental NGOs and other community organisations, companies, Aboriginal people and other 

interstate and overseas research organisations. Such groups are not covered in detail in this report. 

Western Australian Terrestrial Biodiversity Research Capability Map 
Producing a research capability map that accurately reflects individual organisation expertise and 

capability in a particular area relevant to terrestrial biodiversity is very difficult due to the breadth of 

issues researched by specific organisations, and a lack of clarity as to where specific organisations 

have a comparative advantage in terms of research capability and capacity. The exercise is further 

complicated by the fact that ‘biodiversity’ is a multi-disciplinary area of scientific investigation. As 

such, the map has been produced with a degree of subjectivity. There are alternative constructs for 

this map that are discussed in this report. 
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The overall objective of an investment in an improved Western Australian biodiversity knowledge 

system relating to interaction with industry is to: 

 Improve environmental stewardship; 

 Improve investment decision efficiency and certainty; and  

 Achieve an optimal environment for sustainable development. 
 
In order to achieve this objective, a scientifically informed decision-making environment enabling 

the sustainable interaction between the State’s biodiversity and development is required. This will 

impact government policy and regulatory decisions, environmental NGO positioning and decisisons, 

industry investment and operational decisions, environmental consultants and researchers 

generating knowledge on which decisions are based. 

The broad, inter-related areas of terrestrial biodiversity knowledge generation capability and 
capacity that underpin a scientifically informed decision-making environment for these stakeholders 
are: 

 Biodiversity Information Management Systems 
A vast amount of scientific information and knowledge pertaining to the State’s biodiversity 
and interaction between development and the State’s biodiversity has been generated over 
the past 150 years, and has accelerated over the past 40 years. This information and 
knowledge ranges from core audit and census databases to data from extensive biodiversity 
surveys and intensive Environmental Impact Assessments. It exists in a wide range of soft 
and hard formats within all contributors to the Western Australian terrestrial biodiversity 
knowledge system, as well as in private sector organisations and environmental NGOs. While 
a considerable amount of data developed by public organisations is publicly available, 
identifying and accessing all data and knowledge that exists, is difficult for decision-makers 
or analysts informing decision-makers in the current environment. 

 
Very advanced metadatabase, Geographical Information Systems (GIS) and data semantics 

tools are becoming increasingly available. These tools can be used to create a sophisticated 

resource to facilitate efficient and effective access to existing data and knowledge pertaining 

to the State’s biodiversity and the interaction between development and the State’s 

biodiversity. An example of the application of such tools is the AEKOS portal being 

developed by the Terrestrial Ecosystem Research Network (TERNS) Ecoinformatics facility. 

However, a range of challenges exist with respect to creating a biodiversity information 

management system.  These include the fact that some data are considered confidential, 

differences in taxonomic nomenclature, data heterogeneity and reliance on lower accuracy 

geocodes for historical data that was collected prior to the widespread use of GPS data (i.e. 

references on paper maps).  Like most information aggregation initiatives, this will be further 

complicated by determining processes for efficient integration of future data, and issues 

concerning the maintenance and operations of the system on an ongoing basis. 

The following table summarises the main potential contributions various participants in the 

Western Australian terrestrial biodiversity knowledge system could make to a biodiversity 

information management system. 
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Participant Main Area Specific Contributions 

Department of Environment and Conservation Biogeography Program 
Western Australian Herbarium collection 
Western Australian Herbarium databases 
Flora Conservation and Herbarium Program 
Science Applications Program 
Nature Map 
Field sheets 
Publications from all relevant research 

Environmental Protection Authority EIA Datasets 
Compliance Reporting Datasets 

Botanic Gardens and Parks Authority Research publications from all programs 
WA Museum State Faunal Collections 

Molecular Systematics Unit 
Publications from all relevant research 

Perth Zoo All relevant publications 
University of Western Australia All relevant publications 
Murdoch University All relevant publications 
Curtin University All relevant publications 
Edith Cowan University All relevant publications 
CSIRO Systematics of eukaryotic groups 

Rapid biodiversity assessment technologies 
Geospatial modelling and monitoring 
National Herbarium 
National Insect Collection 
National Wildlife Collection 
Integration with the Atlas of Living Australia 
 

 

 

 Understanding Biodiversity Processes 
This area involves the creation of new knowledge pertaining to the relationship between 

and among individual species and environments within and across ecosystems, including 

how disturbance to any component of an ecosystem and threatening processes impact on 

other components of that ecosystem and other ecosystems. Understanding these issues in 

the context of Western Australia’s biodiversity is critical in the context of the emerging new 

environmental law structure, where strategic assessments will underwrite conservation 

actions, and for improved conservation and restoration decisions generally. 

The following table summarises the main potential contributions that various participants in 

the Western Australian terrestrial biodiversity knowledge system could make to a program 

designed to improve knowledge pertaining to Western Australian terrestrial biodiversity 

processes. 
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Participant Main Area Specific Contributions 

Department of Environment and Conservation Biodiversity and Climate Change Unit 
Fauna Conservation Program 
Flora Conservation and Herbarium Program 
Landscape Conservation Program 

Environmental Protection Authority  
Botanic Gardens and Parks Authority Conservation Genetics Program 

Orchid Conservation Program 
WA Museum Fauna documentation and identification 

Molecular systematics 
Perth Zoo  
University of Western Australia Evolutionary biology, conservation biology, animal 

ecology, plant ecology, plant ecophysiology, animal 
ecophysiology, freshwater ecology, soil ecology, microbial 
biodiversity, quantitative ecology, spatial ecology, 
restoration ecology, plant pathology, virology, 
ecohydrology, entomology, plant taxonomy, molecular 
taxonomy of plants, animals and microorganisms 

Murdoch University Fire regimes, freshwater ecology, Phytophthora 
Curtin University Fire regimes, forested ecosystems, plant ecophysiology, 

plant ecology, vertebrate ecophysiology, refugia, 
entomology 

Edith Cowan University Hydroecology and terrestrial aquatic and riparian 
ecosystems 

CSIRO Metacommunity ecology and phylogenetic diversity 
Ecological processes – fire, fragmentation, invasions, 
ecophysiology and hydrology, soil biology and cumulative 
impacts of development 
Ecosystem structure, function and service assessment 
Evolutionary biology – species phylogeny and genetics 
Biogeography, population genetics, phylogeography 
Climate change modelling 
TERN Supersite for long-term ecological research 

 

 Conservation and Restoration Capability 
This area of investigation and knowledge services pertains to capability targeted at 
conservation and restoration intervention. It has both a public sector and private sector 
customer focus, with developers and mining companies seeking restoration services and 
potential conservation services as part of an offsets package and the public sector seeking 
conservation services. 

 
The following table summarises the main potential contributions various participants in the 

Western Australian terrestrial biodiversity knowledge system could make to a program 

designed to improve conservation and restoration capability. 
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Participant Main Area Specific Contributions 

Department of Environment and Conservation Biodiversity and Climate Change Program 
Fauna Conservation Program 
Flora Conservation and Herbarium Program 
Landscape Conservation Program 
Threatened Flora Seed Centre 

Environmental Protection Authority  
Botanic Gardens and Parks Authority Restoration Ecology Program 

Restoration Seed Science Program 
Conservation Genetics Program 
Conservation Biotechnology Program 
Translocation of Rare Flora Program 
Seed bank 

WA Museum Fauna documentation and identification 
Molecular finger-printing 

Perth Zoo Native Species Breeding Program 
Veterinary Hospital 

University of Western Australia Restoration ecology, conservation biology, conservation 
genetics, pollination biology, environmental economics 

Murdoch University Disease and Ecosystems, Woodland Restoration, 
Catchment Management, Environmental Policy, Fire and 
Pollination, Fungi and Forest Health 

Curtin University Ecosystems management, conservation biotechnology and 
genetics 

Edith Cowan University Mine void lakes, ecosystems management, restoration 
ecology 

CSIRO Rapid biodiversity assessment technologies 
Geospatial modelling and monitoring 
Environmental and conservation decision-making 
Conservation management 
Ecosystem restoration 
Atlas of Living Australia conservation status data 
Morphological and phylogenetic diversity underpinning 
conservation 
Restoration ecology, climate adaption 

 

 Biodiversity Surveying 
This covers a broad range of mostly applied science designed to expand the coverage and 
increase the resolution of regional biodiversity surveys, ensure an effective and efficient 
system of taxonomy for species identification and develop technologies and techniques for 
more efficient collection and processing of biodiversity survey data at both a regional and 
project survey scale.  
 
The following table summarises the main contributions various participants in the Western 

Australian terrestrial biodiversity knowledge system could make to a program designed to 

improve biodiversity surveying capability. 

Participant Main Area Specific Contributions 

Department of Environment and Conservation Biogeography Program 
Flora Conservation and Herbarium Program 

Environmental Protection Authority  
Botanic Gardens and Parks Authority  
WA Museum State Faunal Collections 
Perth Zoo  
University of Western Australia  
Murdoch University  
Curtin University Biogeographic patterns, spatial scales, vegetation survey 

methods, GIS remote sensing methods 
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Edith Cowan University  
CSIRO Systematics, phlogeny and genetics for most eukaryotic 

groups 
Rapid biodiversity assessment technologies 
Geospatial modelling and monitoring 
National collections, Herbarium, Insect and Wildlife 
Integration with Atlas of Living Australia 
Species biogeography 

 
The capability map is illustrated conceptually in the Figure below. 
 
 

 
 

Customers of the Western Australian Biodiversity Knowledge System and their Needs 
 
State and Federal Government 
The State and Federal Governments have a broad knowledge need from the State’s terrestrial 

biodiversity knowledge system. This knowledge is required to inform best practice conservation of 

the State’s rich and diverse biodiversity. Decisions on management priorities at all levels are 

dependent on adequate knowledge of biological patterns and processes. 

 Establishing Conservation Priorities 

Western Australia comprises a terrestrial land mass of 2.5 million square kilometres that 
spans multiple climatic zones. As a result, it hosts a diverse range of ecosystems. Extensive 
parts of the Western Australian landscape have been degraded, primarily as the result of 
broad-acre agriculture and pastoral activity over the past 150 years, and also as a result of 
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urban development. Additionally, extensive parts of Western Australia represent a relative 
wilderness, but are now attracting increasing attention from the mining industry and other 
development sectors such as tourism. There is also a very large number of threatened 
species. This predicament presents governments with a significant conservation and 
restoration task for which there are currently limited resources. It is critically important that 
conservation priorities have a solid scientific basis. 

 

 Environmental Approvals and Management Plans 

Decisions pertaining specifically to the interaction between development and the State’s 
biodiversity are often complex. It is important to note the trade-off between economic 
benefits of a project and environmental impact are not the only considerations in a 
development decision. Governments also need to consider a wide range of social, economic 
and political factors. Nevertheless, for Governments to appropriately consider the potential 
impacts of a project on the environment to make a decision on the future of a project where 
environmental factors are at play, and then put in place measures to manage the 
environmental impact of that project with any degree of certainty, the environmental 
impact of the project must be based on a solid scientific fact base. 
 
At an administrative level, an improved Western Australian terrestrial biodiversity 
knowledge system is required to improve the effectiveness and efficiency of the 
Environmental Impact Assessment submissions, assessment and approvals process, as well 
as the environmental monitoring processes that are a condition of project approvals. This 
must be done in a manner to ensure bottlenecks for future development are minimised and 
project approvals and conditions are both efficient and effective. 

 

 Land Use Planning 

The projected economic and population expansion of Western Australia requires medium 
and long term land planning for issues such as urbanisation and critical physical 
infrastructure (water, energy, waste, telecommunications, transport, major facilities such as 
health and education campuses and recreation). This process involves identifying strategic 
areas of land that will be reserved to facilitate urbanization, regional expansion and 
infrastructure establishment. A number of factors influence the identification of future land 
requirements including the required location, sterilisation for minerals prospectivity, 
conflicts with other potential land users, and environmental impact of using that land for 
urbanisation and infrastructure. An improved Western Australian terrestrial biodiversity 
knowledge base would significantly enhance the land use planning decision environment. 

 

 Land Management 

Land identified for conservation reservation should have conserved and representative 
biodiversity. Therefore enhanced knowledge of the State’s terrestrial biodiversity is required 
to identify land that meets the criteria for reservation under the comprehensive, adequate 
and representative reserve system. Similarly, knowledge is required to identify land 
management practices that have the potential to mitigate the impacts of habitat 
fragmentation. Three of the biggest risks to the State’s terrestrial biodiversity are 
inappropriate fire regimes, future impacts of climate change and invasive species (including 
diseases). Actions designed to ameliorate these threats will benefit from an improved 
terrestrial biodiversity knowledge system. 
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 Environmental Law Reform 

State and Federal environmental law is undergoing a period of evolution. In August 2011, 
the Australian Government announced significant legislative reforms to the Commonwealth 
Environmental Protection and Biodiversity Conservation Act 1999 as part of its response to a 
review by an expert panel chaired by Dr Allan Hawke. A Ministerial Taskforce on Approvals, 
Development and Sustainability was established, which has driven approvals reform, 
including amendments to the Environmental Protection Act 1986 that were made in 2010. 
The Australian Government’s reforms include greater use of strategic approaches to 
environmental assessment. Two strategic assessments (James Price Point and the Perth-Peel 
Region) are currently underway and a number of new triggers of matters of national 
environmental significance have been identified, particularly ecosystems of national 
significance and biodiversity in conservation reserves. An improved terrestrial biodiversity 
knowledge system is necessary to design effective environmental legislation, and ensure 
that actions that result from the new legislative framework are efficient, competent and in 
the interests of the State. 

 

 Offsets Policy 

Direct and indirect environmental offsets are a tool used by both the Federal and State 
Government in project approvals. In recent times offsets have been the subject of 
considerable public scrutiny. This has been a result of the perception that there is a lack of 
strategy or prioritisation around the setting of indirect offset requirements for projects. An 
improved terrestrial biodiversity knowledge system is required to inform the formulation of 
offsets packages, and also to support the ongoing debate about the relationship between 
offsets policy and State biodiversity conservation priorities. 

 

 Conservation Banking Policy 

While the Western Australian environmental law and policy environment does not currently 
contemplate conservation banking and the State has no current expressed intention to 
pursue  conservation banking, systems are now operating in Victoria and New South Wales.  
The current Federal environmental law reform process is also considering conservation 
banking. For conservation banking to be an effective approach to managing offsets in 
Western Australia, the implementation of an enhanced terrestrial biodiversity knowledge 
system will be critical to ensuring an effective portfolio of conservation assets. 
 

Environmental NGO Sector 
The Environmental NGO sector has a strong desire for an improved information base that can drive 

better environmental decision-making. This involves strategic land use planning and environmental 

impact assessment at the landscape and bioregion scale. The environmental NGO sector believes the 

current approach to decision-making is not delivering adequate protection of environmental values, 

misses significant opportunities for improved conservation outcomes and results in land-use 

conflicts that involve in environmental groups and communities engaging in political, economic and 

other campaign tactics in defence of environmental values. 

Additionally, the environmental NGO sector believes that an improved terrestrial biodiversity 

knowledge system is required to support a higher quality public debate on the role of the mining 

industry, its impacts and potential legacies so that the Western Australian community is better 

informed about the long-term outcome of public policy decisions in this area. 
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Minerals Industry 
While some elements of the mining industry have an interest in supporting efforts that lead to an 

enhanced understanding of Western Australia’s biodiversity on a general and ongoing basis, the 

majority require a program that addresses their particular immediate and specific terrestrial 

biodiversity knowledge needs. These are as follows: 

 Reducing Final Investment Decision Cost Uncertainty 

A significant risk to Final Investment Decision for a minerals project is the discovery of 
biological uniqueness or threatened species on the project site. In many cases this triggers a 
requirement for the company to undertake additional expensive and uncertain regional 
survey work in an attempt to discredit the hypothesis of uniqueness or ameliorate the risk to 
the threatened species. This risk exists as a direct result of a lack of regional biodiversity 
knowledge on which assessment of biological uniqueness and threatened species can be 
based. The environmental approvals process itself can also be a protracted and uncertain 
process from the perspective of identifying biological uniqueness and threatened species, 
and addressing the requirements of Environmental Impact Assessment. Currently, the 
reluctance of industry to place survey data into the public domain and an absence of any 
mechanisms that facilitate efficient access to many previous surveys and studies and the 
knowledge pertaining to the State’s biodiversity contained therein, suggests that some 
unnecessary surveys and studies are being undertaken as part of the Environmental Impact 
Assessment process. Terrestrial biodiversity knowledge generation activities that provide 
cost effective access to competent regional contextual biodiversity data are seen as a 
priority. As such, the key needs for industry to reduce final investment decision uncertainty 
and cost are access to an efficient biodiversity information management system and regional 
survey data with increased coverage and resolution. 
 

 Biodiversity Survey Efficiency 

As a result of high demand for environmental professionals, high costs of mobilising labour 
in remote areas (particularly in the north of the State) and in some cases, such as 
subterranean fauna surveys, technical complexity, the cost and time taken to complete 
surveys that form part of most Environmental Impact Assessment processes is a significant 
drain on resources. A research program that produces more effective and efficient 
biodiversity survey tools would be viewed as beneficial for industry. 

 

 Operational Uncertainty and Cost 

A slightly worse predicament than discovering biological uniqueness or threatened species 
during an Environmental Impact Assessment process is discovering biological uniqueness or 
threatened species within the environmental impact zone of an operational project, 
particularly if this results in a suspension of operations. Environmental monitoring costs in 
the north of the State have escalated dramatically over the past few years as a result of 
remoteness, labour shortages and higher OH&S standards. As such, development of a 
terrestrial biodiversity knowledge system that mitigates this risk by ensuring a competent 
pre-commissioning biodiversity knowledge set is desirable. Similarly, monitoring costs are 
high, particularly in northern Western Australia. Research programs that develop more 
effective and efficient monitoring technologies and techniques are desirable from the 
minerals industry’s perspective. 

 

 Completion Criteria Certainty 

Uncertainty around completion criteria results from a lack of understanding of the nature of 
ecosystems that need to be restored once a project is completed. For mines with relatively 
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long lives, uncertainty on completion criteria is created by the unknown impacts of climate 
change and invasive and introduced species and likelihood or rehabilitation success.  This is 
also an issue in cases where the land is already degraded by previous activity such as 
agriculture, and there is an absence of a clear restoration profile target. A research 
proposition that provides increased certainty to completion criteria would be seen as 
beneficial to industry. Furthermore, industry needs certainty that knowledge and capability 
exists to efficiently and effectively restore ecosystems that may have been disturbed by its 
activities. 
 

While it is clear the Government and the environmental NGO sector will have broader knowledge 

needs from any initiative to enhance the Western Australian biodiversity knowledge system, it is 

likely that for any initiative to attract significant mining industry support, it will need to address the 

mining industry’s terrestrial biodiversity knowledge needs as a priority. 

Lessons from Previous Attempts to Address the Issue 
While there have been several attempts to establish a Western Australian terrestrial biodiversity 

research institute, the only comprehensive and significant proposal was in the form of an application 

to the Office of Science and Innovation’s Major Research Facility Program in 2005. The proposal was 

for an unincorporated collaboration between Department of Conservation and Land Management 

(now DEC), BGPA, Curtin, Murdoch, UWA, Perth Zoo, WA Museum, CSIRO, Australian Centre for 

Mining Environmental Research, Australian Network for Plant Conservation and WWF Australia. The 

proposal applied for $21m over 6 years from the Department of Commerce Major Research Facilities 

Program that would be leveraged against cash and in-kind contributions from the partners.  

Known as the Biodiversity Conservation Research Institute (BCRI), the proposed program was based 

on a comprehensive research program covering plant conservation, fauna conservation and 

landscape conservation, as well as a bioinformatics program.  

The BCRI proposal was unsuccessful in a Major Research Facility Program funding round that saw an 

equivalent investment made in separate research collaborations revolving around marine science 

and the oil and gas industry. There are a number of perceived reasons for the failure of this proposal 

including dissatisfaction among some of the partners as to the relative importance of program areas 

and the distribution of cash resources, and that the marine science proposal was favourable in the 

context of Ningaloo Reef being a topical issue at the time and a more compelling leverage ratio 

proposed by both the marine and oil and gas initiative. 

Following the rejection of the 2005 BCRI proposal, a number of variants to the proposal were 

contemplated as the basis for subsequent applications for funding from the State Government. None 

of these proceeded to formal applications. In more recent times, the CSIRO has led discussion on 

applying to the Department of Commerce to provide leverage against the CSIRO’s strategic 

investment fund to construct a physical biodiversity research institute in Western Australia that 

would house CSIRO researchers and researchers from other relevant institutions. This did not 

proceed to the application stage due to the inability of the project to garner adequate financial 

interest from the State or other participants to meet CSIRO’s internal leverage requirements.  The 

CSIRO and a number of participants in the State biodiversity knowledge system have made a recent 

application to a Department of Commerce research grants program for the establishment of a State 

Centre of Excellence that will focus on rapid assessment technology development to support 
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regional surveys and develop a web-based user interface to integrate, visualise and analyse 

biodiversity data from private and public sources. No applicants to this program have been funded 

to date. 

Key Design Considerations 
A number of critical factors must be considered in the design of any initiative aimed at improving the 

Western Australian terrestrial biodiversity knowledge system. These are as follows: 

 Leadership 

In light of the complexity of issues and design factors that need to be addressed, effective 
leadership during the development phase of the initiative will be critical to design a 
successful program. Ideally, leadership for this purpose will exhibit a professional level of 
scientific expertise in biodiversity, or a directly related core discipline, leadership skills 
developed in a complex organisational environment, relationships with key stakeholders and 
independence from any one participating organisation. This person would chair a multi-
stakeholder working party charged with developing a program that achieves alignment with 
contributors and ‘customer’ needs. 

 
Once a program and structural model has been developed and funded, the issue of 
administrative leadership will need to be addressed. There is a perception that DEC and 
CSIRO are not well positioned to perform this role. Furthermore, it is unlikely that BGPA, 
Perth Zoo or WA Museum have adequate organisational resources to administer a 
collaboration of the complexity and size that will be required. The university sector has the 
organisational resources, research planning and management experience and perceived 
independence that are likely to be critical success factors. However, there are also concerns 
that unless a rigorous research plan and associated governance framework is in place, the 
culture of ‘academic freedom’ in the university sector may place specifically targeted 
outcomes of an initiative at risk. This can be mitigated by a competent governance structure 
and strong scientific leadership. Of the Western Australian universities, UWA has the 
greatest organisational resources, greatest depth and breadth of scientific capability across 
core relevant disciplines and relevant experience. However, a rigorous analysis is required to 
determine the most appropriate organization to host the administration of the initiative. 

 

 Holistic State Terrestrial Biodiversity Conservation Strategy 

The perception that the State does not have a holistic biodiversity conservation strategy is a 

major source of confusion, questioning the logic of many conservation resource allocation 

decisions. A holistic biodiversity conservation strategy would provide strategic direction for 

biodiversity conservation across the State. Prioritisation of management decisions and 

actions under this strategy should take into account other factors such as political, economic 

and social issues and the identification of the value of biodiversity assets, and the processes 

that maintain their condition should be based on the best available scientific knowledge. A 

holistic terrestrial biodiversity conservation strategy that identifies biodiversity conservation 

priorities in the context of economic and social development plans and priorities for the 

State would facilitate sustainable economic development and effective biodiversity 

conservation and be invaluable for directing research investments to improve biodiversity 

conservation knowledge and actions. 
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Ideally, planning of an initiative to improve the terrestrial biodiversity knowledge system 

would be based on a holistic State conservation strategy.  While the Draft State Biodiversity 

Conservation Strategy, the 2002 State Biodiversity Audit and A Strategic Plan for Biodiversity 

Conservation Research 2008-17 provide a basis for prioritisation, a holistic process has the 

potential to be a significant task and would involve: 

 On a regional or sub-regional level, identifying all known biodiversity values and the 
conservation status of those biodiversity values on a regional and sub-regional basis; 

 Assessment of current and future known social, economic and environmental threats to 
those known biodiversity values, including the value created by the social and economic 
activity that causes the threat versus the value of the threatened biodiversity; 

 Understanding of conservation actions that are or can be taken to protect threatened 
biodiversity values; and 

 Prioritisation of State biodiversity assets based on the biodiversity value, economic and 
social value created by the source of the threat, and currently available conservation 
and restoration actions for that biodiversity asset. 
 

Given the development of such a strategy is likely to take some time and resource, it’s 

potential to substantially delay or put at risk an initiative designed to enhance the terrestrial 

biodiversity knowledge system needs to be taken into account. 

 Focus 

Notwithstanding the focus that may be derived from prioritisation of terrestrial biodiversity 
conservation targets, it is likely that because of limited resources, further narrowing of the 
focus will be necessary. Focusing on the interaction between a specific industry’s 
development and the State’s biodiversity is flawed on the basis that it would likely result in 
many of the biodiversity knowledge needs of other stakeholders not being met, and the fact 
that a single industry’s activities may not impact on biodiversity in isolation. A regional focus 
may be considered as a better approach to confine the activities of an initiative, even though 
biology doesn’t necessarily respect regional boundaries. Developing criteria for regional 
prioritisation will also prove problematic, but could be informed from existing biogeographic 
and taxonomic trend data. 

 

 Addressing Key Customer Needs 

An initiative designed to substantially improve the Western Australian terrestrial biodiversity 
knowledge system will most likely require significant additional funding. While there is an 
expectation that a significant portion of this funding would be derived from the State and 
Federal Governments, industry may also be a contributor, particularly the resources 
industry, which faces an immediate need for a solution to specific problems associated with 
its interaction with the State’s biodiversity, and is adequately resourced to make a 
meaningful financial contribution. Finding the right balance of research activities to address 
each of the government’s,  industry’s, community  group’s and environmental NGO’s priority 
knowledge needs will be essential in optimising resources available to the initiative. 
 

 

 Research Roadmap 

Once State biodiversity conservation priorities have been determined, focus criteria have 
been established and the key customer needs have been identified, a research roadmap that 
defines programs to address those needs in the context of the State conservation priorities 
and focus should be established. This will determine research direction and provide criteria 
for developing or assessing research proposals that are aligned with the objectives of the 
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initiative. Its development and implementation will require strong scientific leadership 
within the initiative and its partners. 
 

 

 Contributor Alignment 

Each potential contributor has its own organisation strategy, which takes priority over any 
espoused strategy of an initiative designed to enhance the Western Australian terrestrial 
biodiversity knowledge system. While there will likely be some commonality in an individual 
organisation’s strategy and that of the initiative, they will not be totally aligned. The 
research roadmap should be used to ensure that contributor participation in the initiative is 
limited to only that activity that is directly aligned with the strategic intent of the initiative. 

 

 Structural Considerations 

Only after the above issues have been addressed, should the structure of an initiative be 
contemplated with any rigour, as the solution to many of the above issues will impact on 
optimal structural design. Structural issues that will most likely need to be addressed include 
the possibility that a ‘virtual’ institute is more likely to succeed than a physical institute, 
issues that are peculiar to managing a ‘virtual’ institute, the facilitation of private sector 
participation in research projects in order to capitalise on the significant and increasing 
biodiversity knowledge and research capability that resides in the private sector, financial 
optimisation, transparency of outputs and independence. 
 

 Addressing Skills Needs and Shortages 
One of the most important long term needs, which must be addressed through short and 
medium term actions, is creating, managing and sustaining relevant scientific expertise 
within the potential contributors. Of critical importance is the taxonomic knowledge and 
expertise that is required to understand the State’s complex biodiversity. The initiative has 
the potential to play an important role in developing this expertise in students and early 
career scientists and technicians. 
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Introduction and Background 

Purpose 
By virtue of its geographical expanse, climatic diversity, areas of relative wilderness, nutrient 

impoverished soils and the fact that significant portions of the State have not been covered by sea or 

glaciated for over 250 million years, Western Australia has globally unique and species-rich 

biodiversity. Western Australia is also endowed with immense minerals and petroleum resources 

that frequently intersect with the State’s biodiversity. The Western Australian economy is embarking 

on a period of unprecedented economic and population expansion underpinned by the exploitation 

of these natural resources. This expansion will increase the need for better-informed decisions 

relating to the interaction of the minerals industry and social and other economic activity derived 

from growth in the minerals industry with the State’s biodiversity. 

There are several identified stakeholders that would participate in and benefit from a better-

informed decision making environment pertaining to the interaction between development and the 

State’s biodiversity: 

 Industry 
Industry needs to be able to source timely and accurate information and knowledge on the 
State’s biodiversity in the immediate geography of its projects and the region in which 
projects are located. This is necessary to:  

o Mitigate the risk that a project will not achieve Final Investment Decision (FID) due 
to the discovery of threatened species or biological uniqueness within the 
environmental impact zone of a project; 

o Mitigate the risk that operations will be suspended due to the unexpected discovery 
of threatened species or biological uniqueness within the environmental impact 
zone of a project; 

o Accelerate the approvals process so that total project life is shortened, resulting in 
an improved project net present value; 

o Improve the effectiveness and reduce the cost associated with environmental 
monitoring over the project’s life; and 

o Design and implement more effective and efficient restoration projects. 
 

 Government 
Within the wide range of economic and social issues that will influence government 
decisions on development, State and Federal governments need to access and source timely 
and accurate information and knowledge on the State’s biodiversity in order to: 

o Make decisions on specific projects and economic and social  development based on  
strong scientific information; 

o Have a strong scientific basis for the establishment of biodiversity conservation 
priorities, and to allocate resources accordingly; and 

o Ensure effective management of the State and Nation’s biodiversity conservation 
assets. 

 

 Environmental NGO Sector 
The Environmental NGO sector has a strong desire for an improved information base that 

can drive better environmental decision-making. Additionally, the environmental NGO 

sector believes that an improved terrestrial biodiversity knowledge system is required to 
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support a higher quality public debate on the role of the mining industry, its impacts and 

potential legacies so that the Western Australian community is better informed about the 

long-term outcome of public policy decisions in this area. 

 

 Research Community 
Researchers investigating issues associated with the State’s biodiversity require efficient 
access to existing data and knowledge to ensure that their research activity is both 
advancing the knowledge of the State’s biodiversity and focusing on the priorities of their 
sponsors. 
 

It is widely acknowledged by industry, government, environmental NGOs and the scientific 

community that the current terrestrial biodiversity knowledge base and generation system in 

Western Australia is deficient with respect to supporting the decision making needs of these 

stakeholders. This has a number of negative externalities including a protracted, expensive and 

uncertain project environmental approval process, over-use of the precautionary principle due to a 

lack of knowledge pertaining to the State’s biodiversity, sub-optimal environmental stewardship and 

management decisions generally, and unnecessary research that replicates existing knowledge. 

There have been several historical attempts to address this issue. These attempts have revolved 

around varying degrees of improved coordination of the State’s biodiversity research and knowledge 

resources, together with increased funding for a better coordinated effort. However, none of these 

attempts have been successful in achieving the funding necessary to implement the coordination.  

The analysis upon which this paper reports has been designed to undertake an objective 

examination of various aspects of the challenge presented by the increased interaction between 

economic development in Western Australia and the State’s important biodiversity assets, in order 

to establish a platform and identify pathways for the development and implementation of an 

enhanced Western Australian biodiversity knowledge system. 

Scope 
The analysis that is the subject of this report has focused on terrestrial biodiversity and primarily on 

the interaction between the mining industry and the State’s terrestrial biodiversity. Other industries 

such as tourism, broad-acre agriculture and urban development are equally as important, if not 

more important, units of analysis as far as impact on biodiversity is concerned. In particular this is 

notable with respect to the combined cumulative impact of these activities as they frequently 

intersect.  

This analysis is a preliminary exercise. It has been limited to a review of literature and interviews 

with experts and practitioners in government, industry, environmental NGOs and the scientific 

community. The purpose of this paper is to serve as a source of information for further planning and 

as such presents factual information and discusses perceptions toward various issues that are held 

by stakeholders in this process. 
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Structure 
This paper is structured as follows: 

1. Overview of the various sectors of the Western Australian economy that intersect with the 
State’s biodiversity; 

2. Overview of Western Australia’s biodiversity; 
3. Overview of the main challenges presented by a deficient biodiversity knowledge system in 

Western Australia; 
4. Overview of the roles, capabilities and resources of the various organisations that contribute 

to the State’s biodiversity knowledge system; 
5. Discussion on biodiversity knowledge needs of the key ‘customers’ of the Western 

Australian biodiversity knowledge system; 
6. Analysis of previous proposals to enhance the Western Australian biodiversity knowledge 

system; 
7. Examination of other structures that have been used to coordinate research in a similar 

environment; and 
8. Overview of other key considerations in designing an improved Western Australian 

biodiversity knowledge system. 
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The Context 
The State’s biodiversity is affected by both urban and regional development. Because this analysis 

has been based primarily on the interaction between terrestrial biodiversity and the minerals 

industry, it will focus on development in regional Western Australia, where the vast majority of 

minerals industry operations are located. In 2008-09, economic activity in regional Western Australia 

amounted to $49.1 billion, or 30 percent of Gross State Product (GSP).1 The vast majority of the 

economic value from regional Western Australia is generated from agricultural, mining, forestry and 

tourism operations, all of which intersect with the State’s biodiversity. 

The minerals industry most certainly impacts on the State’s biodiversity. However, with some 

notable exceptions such as its potential impact on Banded Iron Formations in the Mid West and the 

effect of some projects on certain short-range endemic species, when compared to some other 

sectors of the economy, such as broad acre agriculture and urban development, there is a widely 

held perception that its environmental impact is relatively minor. 2 This is particularly the case when 

the mining industry’s contribution to GSP per square kilometre of environmental impact, 

employment multiplier, management of environmental externalities, and quantum of sustained 

investment in environmental monitoring and restoration is taken into account. When compared to 

historical land clearing for broad-acre agriculture (and subsequent dry-land salinity), pressures on 

estuaries and inland waterways from agriculture and urban development, threats from invasive 

species and the like, the threat to biodiversity from minerals exploration and production seems 

relatively minimal.3 Furthermore, it is these other sectors of the economy that are the greatest 

threat to some of the State’s most important known biodiversity assets. There is, of course, a 

counter-view that claims that there is currently an absence of adequate scientific knowledge 

pertaining to the long-term environmental impacts of mining activity on which such assertions can 

be based.4 

The impact of the minerals industry on the State’s biodiversity cannot be considered in isolation. In 

areas where the mineral industry operates, other sectors of the economy including agriculture, 

urban development and tourism also intersect with the State’s biodiversity. It is the cumulative 

effects of these activities that must be understood and addressed for optimal management of the 

State’s biodiversity. 

For the purposes of convenience, this section will discuss the impact of different industries on the 

State’s biodiversity according to the main regions of Western Australia, as defined by the Regional 

Development Commissions Act (WA) 1993. These regions and their boundaries are illustrated in 

Figure 1 below. 

                                                           
1
 Australian Bureau of Statistics, 2010 

2
 Interviews 

3
 Interviews 

4
 Interviews 
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Figure 1 - Western Australian Regional Boundaries 
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Minerals Industry and Development Pipeline 
In 2008-09, the Western Australian minerals industry contributed approximately $50 billion to Gross 

State Product, accounting for 29 percent of GSP (including petroleum production). The majority of 

this value is derived from production and processing operations in regional Western Australia. The 

minerals industry is a major contributor to the social fabric of regional Western Australia. 

The Western Australian minerals industry is a major contributor to the State’s and indeed the 

Nation’s prosperity, with Western Australian operations accounting for approximately 50 percent of 

the total value of production from the Australian minerals industry. The importance of the Western 

Australian minerals industry is demonstrated by the fact that: 

 The Western Australian minerals industry contributes approximately 29 percent to Gross 
State Product5; 

 The Western Australian minerals industry directly employs approximately 80,000 workers, 
representing 7 percent of the State’s total workforce6; 

 In 2010, the State’s mining industry contributed $2.9 billion to the State in production 
royalties;7 

 The Western Australian minerals industry generated a total value added of $41 billion in 
2008-09, representing 46 percent of the national mining industry and total exports of $61 
billion, or 32 percent of the nation’s total merchandise exports;8 

 From a national perspective, in 2008-09 the minerals industry in Australia represented 6 
percent of GDP, but contributed 18 percent of total company tax receipts9; 

 An estimated one-third of the additional national income attributable to the resources 
‘boom’ has gone to the Federal Government in tax10;and  

 The industry directly employs 161,500 people and over the past decade has invested more 
than $125 billion in Australia, much of which has flowed into regional and rural 
communities.11  

 

While there are minerals operations in most regions of Western Australia, the vast majority of 

existing projects are concentrated in the Pilbara, Goldfields-Esperance, Mid West and Peel Regions 

of the State. This is illustrated in Figure 2 below.  

                                                           
5
 Australian Bureau of Statistics, Catalogue Number 5220.0 

6
 Australian Bureau of Statistics, Catalogue Number 6291.05 

7
 Government of Western Australia, Department of Mines and Petroleum 

8
 Australian Bureau of Statistics, Catalogue Number 5368.0 

9
 Garton, P. (2008), ‘The resources boom and the two speed economy’, Economic Roundup, Issue 3 2008 

10
 Garton, P. (2008), ‘The resources boom and the two speed economy’, Economic Roundup, Issue 3 2008 

11
 Minerals Council of Australia (2010), Minerals Resources, Tax, and the Prosperity of All Australians: A Policy 

Brief from the Minerals Council of Australia, Minerals Council of Australia 
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Figure 2 - Existing Western Australian Mining Projects 

 

The concentration of operational activity is also reflected in the value of minerals production from 

each of the regions. As illustrated in Figure 3 below12, operations in the Pilbara (primarily iron ore) 

are the most important in terms of value of production.  

                                                           
12

 Australian Bureau of Statistics, 2010. 
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Figure 3 – Value of Minerals Production from Regional Western Australia - 2008-09 

 

Both the operational footprint and value of production of the Western Australian minerals industry 

is set to change as a result of a period of unprecedented expansion. There is currently $93 billion in 

new mining projects or expansion of existing mining projects in the development pipeline in Western 

Australia. This pipeline is comprised of 30 advanced projects with a total capital expenditure of $29.2 

billion and 88 less advanced projects with a total capital expenditure of $63.8 billion.13  

As illustrated in Figure 4 below, the majority of short-term minerals development remains focused 

on the Pilbara, Goldfields-Esperance and Mid West Regions. However, there is also considerable 

project development occurring in other regions. 14 

                                                           
13

 Australian Bureau of Agriculture and Resource Economics and Sciences (2011), Minerals and Energy Major 
Development Projects April 2011 Listing, Australian Government, Canberra 
14

 Australian Bureau of Agriculture and Resource Economics and Sciences (2011), Minerals and Energy Major 
Development Projects April 2011 Listing, Australian Government, Canberra 
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Figure 4 - Portion of Advanced Minerals Projects (Number of Projects) in Regional Western Australia 

The prospect of 118 new project approvals presents a considerable challenge for undertaking 

Environmental Impact Assessment (EIA), not only from a work flow perspective, but also from the 

perspective that many of the proposed projects will be occurring in parts of the State where there is 

currently limited regional contextual biodiversity knowledge. The projection of 88 less advanced 

minerals projects should be treated with some caution, as the reliability of minerals industry capital 

investment forecasts, particularly as they pertain to less advanced projects is problematic because of 

the large range of uncertain events that can derail a project prior to final investment decision. 

History demonstrates that minerals project capital expenditure pipelines are rarely realised to their 

full estimated potential15. Nevertheless, the suboptimal nature of the State’s biodiversity knowledge 

system could potentially create a considerable bottleneck for this $93 billion development pipeline. 

 

Other Development Sectors 

Urban Development 

The Western Australian terrestrial landscape covers approximately 2.5 million square kilometres. 

Over 70 percent of the population of approximately two million people reside in the wider Perth 

metropolitan region (which represents 0.2 percent of the State’s landmass) and over 85 percent of 

the population resides in the south west corner of the State (Perth, Peel Region and South West 

Region). This is illustrated in Figure 5 below. 

                                                           
15

 Clements, K. and Si, J. (2010), The Investment Project Pipeline: Cost Escalation, Lead-Time, Success, Failure 
and Speed, University of Western Australia Business School. 
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Figure 5 - Distribution of the Western Australian Population 

 

In addition to Perth, there are 71 regional towns with populations of more than 1,000 persons. 

Outside of Perth, there are only 11 towns with populations of 15,000 persons or greater and only 6 

cities with populations of 30,000 or greater. Of the six cities with populations of 30,000 or greater, 

three are in the South West corner of the State.16 

Urban development has a significant impact on the State’s biodiversity for the following reasons: 

 The population’s desire for a suburban lifestyle has driven a major north and south 
geographical expansion of Perth; 

 The population’s desire to live in coastal areas has placed significant pressure on waterways 
and estuarine environments; 

 Urban populations are the greatest consumer of the scarce water resources that are 
characteristic of much of the State; and 

 The growing population and associated residential developments in the South West Region 
are encroaching on a region of the State, where there is the greatest threat to biodiversity 
conservation, the Conservation International Biodiversity Hotspot (see subsequent section). 

 

While the Pilbara Region accounts for only 2 percent of the State’s population, it has experienced 

one of the fastest population growth rates in the State over the past five years. This is illustrated in 

Figure 6 below. Furthermore, the future expansion of the resources industry in the Pilbara is 

                                                           
16

 Australian Bureau of Statistics, Estimated Residential Population, 2000-2010. 
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expected to drive significant further population growth, particularly in the towns of Karratha, Port 

Hedland and Newman. 

 

Figure 6 - Western Australia Population Growth Rates 

Population modelling by the Australian Bureau of Statistics suggests that Western Australia’s 

population may more than double to approximately 5 million people by 2050. 17 While it is likely the 

impact of this population growth will be somewhat tempered by a trend in built form toward more 

compact settlements, it will nevertheless drive urban and regional expansion that will intersect with 

the State’s biodiversity. As illustrated in Figure 14 below, the greatest incidence of threatened 

species coincides with areas of human settlement, suggesting that, if not managed effectively, this 

projected population expansion is a significant threat to the State’s biodiversity  

 

Agricultural Industry 

In 2008-09, the value of production from the Western Australian agricultural industry was 

approximately $6.9 billion, contributing 4 percent to GSP. Approximately, 98 percent of this value 

was created from agricultural enterprises located in regional Western Australia. The agricultural 

industry underpins the social fabric of regional Western Australia. 

93.6 million hectares of the Western Australian landscape is allocated to agricultural production, 

99.9 percent of which is outside of the Perth metropolitan area. The agricultural footprint in 

Western Australia is equivalent to approximately 37 percent of the Western Australian landscape. 

The largest area of agricultural production is in the State’s Mid West region, where approximately 

950 agricultural enterprises manage approximately 27.4 million hectares. The largest number of 

agricultural enterprises are located in the Wheatbelt Region, where there are approximately 4,200 

                                                           
17

 Australian Bureau of Statistics, 2008, Catalogue Number 3222.0 
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enterprises managing 11.2 million hectares. Table 1 below18 summarises the number of agricultural 

enterprises and amount of land allocated to agriculture in the Regions of Western Australia. 

Region Agricultural Land 
Area (mHa) 

Agricultural Land 
Area (% of Total) 

Number of 
Agricultural 

Establishments 

Agricultural 
Establishments 

(% of Total) 

Midwest 27.4 29.3 947 7.5 
Goldfields – 
Esperance 

16.0 17.1 596 4.7 

Kimberley 12.6 13.5 144 1.1 
Pilbara 11.8 12.6 66 0.5 
Wheatbelt 11.2 11.9 4,210 33.3 
Gascoyne 10.7 11.4 202 1.6 
Great Southern 3.0 3.2 2,159 17.1 
Southwest 0.6 0.6 2,738 21.6 
Peel 0.2 0.2 676 5.3 
Perth 0.1 0.1 921 7.3 

Table 1 - Western Australian Land Allocated to Agriculture 

It is important to note that approximately 60 percent of the land managed as agricultural enterprise 

is located in regions where there is considerable mineral production activity, namely the Mid West, 

Goldfields-Esperance and Pilbara regions, indicating that biodiversity conservation activities in those 

areas need to consider the cumulative impacts of both sectors of the economy. 

The intensity of agricultural enterprises varies considerably between regions. Figure 7 below19 

compares the average agricultural enterprise size between the regions.  

 

Figure 7 - Average Extent of Land Under Management per Agricultural Enterprise - Regional Western Australia 

                                                           
18

 Australian Bureau of Statistics, 2010 
19

 Australian Bureau of Statistics, 2010 

-

20,000 

40,000 

60,000 

80,000 

100,000 

120,000 

140,000 

160,000 

180,000 

200,000 

m
H

a

Average Extent of Land Under Management by an 
Agricultural Establishment - Regional Western Australia



Pathway to an Enhanced Western Australian 
Terrestrial Biodiversity Knowledge System 
 

42 
 

As illustrated in Figure 8 below20, almost half of the total value from agricultural activities is derived 

from the Wheatbelt Region.  

 

Figure 8 - Total Value of Agricultural Production - Regional Western Australia 

Excluding the Perth metropolitan area where the value of agricultural production per hectare is four 

times that of the highest value per hectare in regional Western Australia, the greatest agricultural 

efficiency is found in the South West, Peel and Great Southern Regions. This is illustrated in Figure 9 

below21. 

                                                           
20

 Australian Bureau of Statistics, 2010 
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Figure 9 - Agricultural Value Produced Per Hectare - Regional Western Australia 

Clearing of land to support broad-acre agriculture in the Wheatbelt and southern regions of Western 

Australia over the past 150 years has had a dramatic impact on biodiversity, and together with 

urbanisation and regional settlement, is arguably the main contributor to the south west of Western 

Australia being classified as one of the world’s most significant biodiversity hotspots (see subsequent 

section). It has also been the main cause of the change in hydrology patterns that have caused 

Western Australia’s severe dry-land salinity problem in this region. Additionally, sheep and cattle 

pastoral enterprises in parts of the Mid West, Pilbara and Kimberley Regions have resulted in 

significant landscape degradation. 

An examination of the impact of agriculture in the Pilbara, Mid West and Goldfields-Esperance 

Regions, where existing and proposed mining operations are most prominent, places the cost-

benefit of mining versus agriculture in those regions in context. As illustrated in Figure 7 above, the 

amount of land allocated to agriculture in the Pilbara is twice as much as the next highest region and 

the amount of land allocated to agriculture in the Mid West and Goldfields-Esperance region are 

among the highest. Furthermore, as illustrated in Figure 9 above, the average value per hectare 

created by agricultural enterprises in the Pilbara is the lowest and enterprises in the Mid West and 

Goldfields-Esperance are among the lowest (Pilbara $6 per hectare, $32 per hectare and $37 per 

hectare), which is indicative of the pastoral operations that are prominent in those regions. In the 

most general terms, the mining industry has a much smaller environmental footprint, produces a 

significantly greater economic output from that footprint, would seem to produce fewer 

environmental externalities and makes a greater investment in environmental monitoring and 

restoration than the agricultural sector in those regions. 

It is worthwhile noting that there are specific scientific strengths across the Western Australian 

university sector that pertain to the interaction between the State’s agricultural industry and its 

$-

$200 

$400 

$600 

$800 

$1,000 

$1,200 

Agricultural Value Produced Per Hectare



Pathway to an Enhanced Western Australian 
Terrestrial Biodiversity Knowledge System 
 

44 
 

natural environment. This can be directed at addressing the cumulative effects of the minerals 

industry and agricultural industry on biodiversity in regions where both industries operate. 

Tourism 

During the period 2007 to 2009, international and domestic visitors to Western Australia spent an 

average of approximately $4.8 billion per annum, accounting for approximately 2.8 percent of GSP in 

2009. During the same period there was an average of 7.6 million international and domestic visitors 

to Western Australia each year, 62 percent of whom visited regional Western Australia. 

As illustrated in Figure 10 below22, the vast majority of visitors to regional Western Australia visited 

southern regions of the State. 

 

Figure 10 - Number of Visitors to Regional Western Australia 

Visitors to regional Western Australia accounted for 49 percent of all visitor expenditure in the State. 

As illustrated in Figure 11 below, the South West was the greatest recipient of this expenditure, 

followed by the Kimberley and the Pilbara regions, where higher prices are a primary driver of 

increased expenditure. 

                                                           
22
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Figure 11 - Tourism Expenditure in Regional Western Australia 

Tourism’s main environmental impact is felt in the south west of the State. However, while there are 

smaller numbers visiting the Kimberley and regions of the State where there is substantial minerals 

production activity, much of the tourism in those regions is eco-tourism and tourism targeting 

natural icons and a ‘wilderness’ or ‘remoteness’ experience. The intersection with tourism and 

biodiversity in these regions needs to be carefully managed. 

Forestry Industry 

In 2008-09, the forestry industry produced approximately $93.1m of forestry product, accounting for 

0.05 percent of GSP. The forestry industry in Western Australia is based primarily on plantation 

timber production, with some logging of native forest, and as illustrated in Figure 12 below23, is 

concentrated in the South West, with some activity in Great Southern and Peel Regions and the 

Perth Metropolitan area. 
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Figure 12 - Geographical Distribution of Western Australian Forestry Production 

With the exception perhaps of the bauxite industry in the Peel Region and South West forests, there 

is limited interaction between forestry activity and minerals operations that impacts biodiversity. 

 

Western Australia’s Biodiversity 

Defining and Analysing Biodiversity, and Why it Must be Conserved 

Biological diversity (or biodiversity) refers to the variety of life forms within a defined geographical 

area.24 In the context of State and Federal legislation, this relates specifically to native species.  

There are three levels of analysis commonly used to describe biodiversity: 

 Genetic diversity 
Genetic diversity describes the variety of genetic information contained in individual plants, 
animals and microorganisms within a defined geographical area. 
 

 Species diversity 
Species diversity describes the variety of plant, animal and microorganism species within a 
defined geographical area. 
 

 Ecosystem diversity 
Ecosystem diversity describes the variety of habitats, ecological communities and ecological 
processes within a defined geographical area. 
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Genetic, species and ecosystem diversity can then be described according to their respective 

attributes: 

 Components 
Components describe the identity and variety of genes, species and ecosystems within a 
specific geographical area 
 

 Patterns 
Patterns describe the spatial distribution of genes, species, habitats and other resources at a 
range of scales from small patches to landscapes within a defined geographical area. 
Patterns identify whether: 

o Different forms of genes are distributed evenly through populations, landscapes and 
larger scales or whether some groups of genes are becoming isolated 

o Habitat is complex or simple in terms of the species, growth forms and non-living 
resources that are present; and 

o Habitat is distributed evenly or unevenly, or is connected or disconnected 
throughout landscapes. 
 

 Processes 
Processes describe the ecological and evolutionary processes whereby genes, species and 
ecosystems interact with one another in their environment. 
 

Figure 13 below25 summarises the levels and attributes according to which biodiversity is commonly 

analysed. 
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 Peck in Natural Resource Ministerial Council (2010), Australia’s Biodiversity Conservation Strategy 2010-
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Figure 13 - Biodiversity Analysis Hierarchy 

In addition to the levels of biodiversity analysis summarised above, phylogenetic diversity can also 

be considered. Phylogenetic diversity reflects evolutionary theory and describes species diversity 

incorporating the degree of taxonomic difference or evolutionary isolation between species.26 The 

components of phylogenetic diversity are species and evolutionary branches; the patterns, 

distribution in space relative to phylogenetic isolation; and the processes and complexity of 

evolutionary history. There can also be considerable phenotypic variation, meaning that in some 

circumstances a single phenotype description of a species may not be adequate for the purposes of 

describing biodiversity. 

The evolving economic and social structures of human society over the past several thousand years 

has resulted in humans modifying landscapes, using other species in an unsustainable manner, 

extracting natural resources and moving species between environments. The acceleration of such 

activity by modern human society has resulted in a status whereby many experts are of the view 

that the Earth has entered into a global biodiversity extinction crisis.27 Research suggests that the 

global rate of extinction is currently between 100 to 1,000 times the natural background (pre-
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 Faith, D. (1992), ‘Conservation evaluation and phylogenetic diversity’, Biological Conservation, (61), pp.1-10 
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historic) rate of extinction28, with projected future extinction rates becoming more than 10 times 

higher than this.29 

At the same time, society’s natural resource requirements are at an unprecedented level. The 

impact of human activity on biodiversity conservation is evidenced by the map in Figure 1430 

below.This map demonstrates that geographical distribution of threatened species in Australia 

largely coincides with patterns of human settlement and resource use since European settlement. 

 

Figure 14 - Distribution and Frequency of Threatened Species in Australia 

Threatened species can be classified according to the level of threat that the species faces.31 Table 2 

below summarises the three categories that are typically used to classify threatened species. 

Category Level of Risk of Extinction Description 

Critically endangered Extremely high Species numbers have or will decrease 
by 80 percent within three generations 

Endangered Very high A population of organisms which is at 
risk of becoming extinct because it is 
either few in numbers, or threatened 
by changing environmental or 
predation parameters 

Vulnerable High Species that are  likely to become 
endangered unless circumstances 
threatening its survival and 
reproduction improve 

Table 2 - Classification of Threatened Species 
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Why Biodiversity Needs to be Conserved 

Defining conservation of biodiversity is difficult because there are many personal and subjective 

opinions in conservation. For example, the World Conservation Strategy (1980) defines conservation 

as ‘the management of human use of the biosphere so that it may yield the greatest sustainable 

benefit to the present generation while maintaining its potential to meet the needs and aspirations 

of future generations’. However, this definition has been criticised by some because of its emphasis 

on the usefulness of nature to humans, rather than the protection of nature for its own sake.32 

The conservation of biodiversity is important for the following reasons: 

 The conservation of biodiversity is an essential part of safeguarding biological life support 
systems (oxygen production, soil formation and retention, water and nutrient recycling, 
fertilisation and climate regulation) on Earth33; 

 Natural environments enrich human culture, sport and recreation, artistic and spiritual lives; 
and 

 Natural environments have economic value, both indirectly by reducing degradation caused 
by other industry (absorption of CO2 emissions, prevention of land degradation caused by 
agriculture etc) and directly through such mechanisms as eco-tourism and bio-prospecting. 

 

Essentially, biodiversity is the major contributor to what have become known as ecosystem services, 

which contribute to human well-being, and in the longer term, human survival. The concept of 

ecosystem services is illustrated in Figure 15 below34. 
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 Hambler, C. (2004), Conservation: Studies in Biology, Cambridge University Press, Cambridge 
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 Natural Resources Management Ministerial Council (2010), Australia’s Biodiversity Conservation Strategy 
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Figure 15 - Biodiversity, Ecosystem Services and Human Wellbeing 

 

Australia’s Biodiversity 

Australia’s biodiversity is of global importance. Australia is one of only 17 countries described as 

being ‘mega-diverse’. The ‘mega-diverse’ countries collectively comprise approximately 10 percent 

of the Earth’s surface, but support more than 70 percent of its known biodiversity.  

As illustrated in Figure 16 below35, many of the ‘mega-diverse’ countries are developing nations and 

as such, in most instances have limited research and conservation management infrastructure 

and/or have social and economic issues that take precedence over biodiversity conservation.  

                                                           
35

 http://www.environment.gov.au/biodiversity/hotspots/index.html#megadiverse (Accessed 25 October 
2011) 

Global Changes

Climate
Biochemical cycles
Land use
Species introduction

Biodiversity

Number
Relative Abundance
Composition
Interactions

Ecosystem Functions

Human Well-being

Basic material for life
Health
Security
Good social relations
Freedom of choice and action

Ecosystem Services

PROVISIONING SERVICES

Food, fibre and fuel
Genetic resources
Biochemicals

Fresh water

CULTURAL SERVICES
Spiritual and religious values
Knowledge system

Education and inspiration
Recreation and aesthetic values
Sense of place

SUPPORTING SERVICES
Primary production
Provision of habitat
Nutrient cycling
Soil formation and retention
Production of atmospheric oxygen
Water cycling

REGULATING SERVICES
Invasive resistance
Herbivory
Pollination
Seed dispersal
Climate regulation
Pest regulation
Disease regulation

Natural hazard protection
Erosion regulation
Water purification

http://www.environment.gov.au/biodiversity/hotspots/index.html#megadiverse


Pathway to an Enhanced Western Australian 
Terrestrial Biodiversity Knowledge System 
 

52 
 

 

Figure 16 - Mega-diverse Countries 

Because Australia’s biodiversity has developed largely in isolation over many millions of years, it has 

both considerable conservation and scientific value. Australia is home to between 600,000 and 

700,000 species.36 Of this range, 92 percent of higher plant, 87 percent of mammal, 93 percent of 

reptile, 94 percent of frog and 45 percent bird species found in Australia are not found elsewhere on 

the planet. This species profile indicates the Australian continent is one of the most biologically 

diverse areas on Earth.37 

More than 1,700 species and ecological communities in Australia are known to be threatened and at 

risk of extinction.38 In general terms, the main threats to biodiversity in Australia39 are as follows: 

 Habitat loss, degradation and fragmentation 
Species are less resilient to external pressures when the ecological communities of which 
they are part shrink or when populations become isolated from each other (ecosystem 
fragmentation). The main causes of habitat loss, degradation and fragmentation are clearing 
and pollution. Over 80 percent of the birds, mammals and plants on the global critically 
endangered list are threatened, at least in part, through habitat loss or degradation.40 
 

 Invasive species 
Invasive species are species that occur beyond their accepted normal distribution and which 
may threaten valued environmental, agricultural, marine or social resources by the damage 
they cause. Invasive species cause native biodiversity loss through competition with native 
species for food and habitat, predation, disease impacts and alteration of the physical 
environment in ways that exclude native species. 
 
 

                                                           
36

 Western Australian Auditor General (2009), Rich and Rare: Conservation of Threatened Species, Report 5, 
Government of Western Australia 
37

 Chapman, A. (2009), Numbers of Living Species in Australia and the World, 2
nd

 Ed., Australian Biodiversity 
Information Services, Toowoomba 
38

 Department of Sustainability, Environment, Water, Population and Communities (2010) 
39

 Natural Resources Management Ministerial Council (2010), Australia’s Biodiversity Conservation Strategy 
2010-2030, Commonwealth of Australia 
40

 Hambler, C. (2004), Conservation: Studies in Biology, Cambridge University Press, Cambridge 

• Australia
• The Congo
• Madagascar
• South Africa
• China
• India
• Indonesia
• Malaysia
• Papua New Guinea
• Philippines
• Brazil
• Colombia
• Ecuador
• Mexico
• Peru
• United States
• Venezuela



Pathway to an Enhanced Western Australian 
Terrestrial Biodiversity Knowledge System 
 

53 
 

 

 Unsustainable use and management of natural resources 
Unsustainable use and management of natural resources can lead directly to loss of 
biodiversity and collapse of ecosystem services. 
 

 Changes to the aquatic environment and water flows 
The aquatic environment and water flows are a critical component of the natural 
environment, as they provide habitats for many species, reduce the impacts of floods, 
absorb pollutants and improve water quality. Changes in the aquatic environment and water 
flows can be caused by pollution, livestock grazing along watercourses, excessive application 
of fertilizers and pesticides, vegetation clearance, gully and stream-bank erosion, major 
water-supply reservoirs and farm dams, alteration of flows by urban development and 
regulation of waterways to control flooding or provide water for irrigation. 
 

 Changing fire regimes 
Many native species have evolved in fire-prone environments and are dependent, to various 
degrees, on fire events to maintain ecological cycles. Other native species have evolved in 
rainforest ecosystems in the absence of fire and are highly vulnerable when changed 
conditions such as prolonged drought increase susceptibility to fire. Fire regimes with too 
frequent fire can impact biodiversity and ecosystem services through the destruction of 
native plant communities and animal populations, increased soil erosion, expansion of weed 
and feral animal populations, reduced water quality and increased soil salinity. Infrequent 
fire regimes can lead to population decline or extinction due to a lack of recruitment in 
species where recruitment is fire dependent. 
 

 Climate change 
Average and extreme temperatures across the continent are rising, patterns of precipitation 
are changing and extreme weather events are predicted to increase in frequency and 
intensity. Biodiversity is vulnerable to climate change because it has the potential to 
overwhelm the capacity of current ecosystems to adapt. In effect, climate change magnifies 
many existing threats (changing fire regimes, loss of habitat etc.) and brings new threats, 
resulting in the risk of accelerated species loss.41 

 

Unless managed appropriately, minerals industry operations can have an impact on the use and 

management of natural resources, the distribution and abundance of threatened fauna and flora, 

and the management of invasive species and fire regimes. Industry emissions can impact on climate 

change, and dewatering can have impact on the aquatic environment and water flows. Robust 

Environmental Impact Assessment, operational environmental mitigation and monitoring programs 

and restoration obligations that are placed on mining operations by environmental regulators are 

designed to substantially reduce the risk presented by these operations to the State’s biodiversity. 

Western Australia’s Biodiversity 

Western Australia is home to some of the Nation’s most important mineral resources and its 

operations produce the majority of minerals industry production value. Western Australia also hosts 

the majority and some of the most important of Australia’s biodiversity assets. Western Australia is 

home to 8 of Australia’s 15 declared biodiversity hotspots, including the South West of Western 
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Australia, which is an internationally recognised biodiversity hotspot (see Figure 18).42 Figure 17 

below illustrates the distribution of Australia’s 15 declared biodiversity hotspots.43 

 

Figure 17 - Australia's Declare Biodiversity Hotspots 

The number of species in Western Australia is enormous by most international comparisons. For 

example, there are more species of flowering plant in the Fitzgerald River National Park than in the 

entire United Kingdom.44 The complex heterogeneity of the State’s soils support a very wide range of 

flora, many species of which flourish in soils characterised by extremely low levels of nutrients and 

little moisture. It is one of the few places in the world where large amounts of its landmass have not 

been covered by sea or glaciers for a prolonged period of time.  This phenomenon has resulted in 

the preservation of ancient species.  

A region of Western Australia that comprises approximately 360,000 square kilometres from Shark 

Bay around to the South Australian border has been classified as one of 34 Conservation 

International global Biodiversity Hotspots. The area of Western Australia that has been classified as a 

Biodiversity Hotspot by Conservation International is illustrated in Figure 18 below.45 
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Figure 18 - South West Conservation International Biodiversity Hotspot 

 

In order to qualify as a Conservation International Biodiversity Hotspot a region must meet the 

following criteria: 

 The region must contain at least 1,500 endemic vascular plant species; and 

 The region must have lost at least 70 percent of its original habitat.46 
 

As illustrated in Figure 19 below47, this places the south west of Western Australia in the company of 

other higher-profile conservation areas such as Madagascar, New Zealand and the Amazon Basin. 

 

Figure 19 - Conservation International Biodiversity Hotspots 
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The number of known vulnerable, threatened or critically endangered species in Western Australia 

has grown from approximately 550 in 2002 to 711 today. 48,49 

The distribution of threatened species in Western Australia does not compare favourably with the 

distribution of threatened species globally. For example, in 2009 30 percent of Western Australia’s 

threatened species were critically endangered, whereas only 19 percent of global threatened species 

were critically endangered. This is illustrated in Figure 20 below.50 There is no evidence that there 

has been a dramatic improvement in Western Australia’s critically endangered species profile over 

the past few years. 

 

Figure 20 - Western Australian versus International Distribution of Threatened Species Classifications 

Indications from taxonomic assessments undertaken by the Department of Environment and 

Conservation suggest that Western Australia has one of the highest current rates of new species 

discovery in the world.51 For example, during the wet season, 1 in 8 species collected under the 

current Kimberley Islands Survey undertaken by the Department of Environment and Conservation 

has been identified as a new species for the region or new to science.52 Furthermore, an average of 

approximately 100 new taxa of plants are added to the Western Australian flora as additions to the 

Western Australian Herbarium collection per annum, most of which are new species to science. 

Trend analysis indicates that there is no discernible plateauing of the discovery rate, suggesting that 

many new species remain to be discovered. This level of activity and species discovery is very high in 
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the global context and is a reflection of the richness of Western Australian flora and the incomplete 

state of knowledge pertaining to that flora. 

Modelling on the impact of climate change on the Western Australian environment indicates that by 

2070, the south west of the State will be drier and hotter and the north west of the State will be 

wetter. This is illustrated in Figure 21 below53, which illustrates expected changes in average 

temperature and rainfall under three separate emission level scenarios. The realisation of any of 

these scenarios will have a dramatic effect on the State’s biodiversity. 

 

Figure 21 - Expected Impact of Climate Change on Western Australia 
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A Potential Roadblock to Economic Development 
The projected development of the Western Australian 

minerals industry presents the most important 

opportunity for economic and social development for 

Western Australia in its history. However, it also has the 

potential to place at risk parts of the State’s globally 

important biodiversity. This predicament requires 

investment, development and conservation decisions to 

be made by industry, government, environmental NGOs and community groups. 

There is a sector-wide acknowledgement that the existing knowledge system supporting decision 

making relating to the interaction between development and the State’s biodiversity is inadequate54, 

despite significant investment by industry and government. There is a perception that while Western 

Australia is one of the most bio-diverse regions in the world, it has one of the world’s smallest 

biodiversity research programs55.  As a result we know very little about the State’s biodiversity in 

geographic areas where current and future development is occurring. Furthermore, some significant 

parts of the historical data and knowledge that have been created relating to the State’s biodiversity 

are difficult to access and use. 

There is significant empirical evidence that supports these claims: 

 Western Australia has one of the highest contemporary rates of new species discovery in the 
world, indicating that the State has considerable undiscovered biodiversity; 

 As at 30 June 2008, the Department of Environment and Conservation had identified 2,604 
species that it classed as having priority for further research to understand their status56; 

 In the five years leading up to 2009, 351 species had been added to the Department of 
Environment and Conservation’s priority species list57; 

 A species can remain on the Department of Environment and Conservation priority list for 
up to 10 years before adequate information is collected to enable its status to be 
determined58; 

 As of January 2009 only 2 percent of threatened species had a full recovery plan, only 35 
percent had a interim recovery plan and 63 percent did not have a recovery plan, where 
most interim recovery plans are short-term actions designed to mitigate the risk associated 
with an absence of knowledge59; 

 Habitat that is critical for many threatened species has not been identified; and 

 The size of many threatened species populations and how they have changed over time is 
not accurately known60. 
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This lack of knowledge results in an uncertain and inefficient decision process that places both 

identification of appropriate conservation targets and final investment decision for projects at risk, 

potentially unnecessary application of the precautionary principle on the basis of an absence of 

knowledge (thus significantly stalling or stopping development), unquantifiable increase in risk of 

extinction of threatened species, and/or sub-optimal or ineffective biodiversity management 

decisions. 

For the following reasons this predicament is a significant development risk for the State of Western 

Australia: 

 Changing Market Conditions 
Commodity markets are cyclical. If projects are delayed because of protracted approvals 
processes, opportunities to capitalize on high commodity prices may be lost. 
 

 High Profile Issue 
There is an increasingly higher level of awareness of the conservation importance of 

Western Australia’s biodiversity. This is evidenced by the Conservation International 

Biodiversity Hotspot identification and increasing global and national interest in the 

Kimberley region as one of the worlds few remaining terrestrial wildernesses. This, in turn, is 

likely to place development in Western Australia under higher levels of global scrutiny from 

environmental NGOs, project investors and customers. 

 Limited Commercial Solutions 
Arguably, the last potential barrier to development in Australia was the passing of Native 

Title legislation. However, the interaction between development and the State’s biodiversity 

and development and native title claims is very different. The settlement of native title 

claims is largely a commercial negotiation process. While there is a small element of 

commercial/financial negotiation involved in most environmental approvals processes (see 

later discussion on environmental offsets), the majority of the aspects of environmental 

approvals do not involve commercial negotiation.  Solutions can only be found in the 

creation of scientific knowledge that supports adequate confidence to make a decision 

pertaining to the interaction between a specific development project and biodiversity within 

the area it impacts. 

 

 Sovereign Risk 
Western Australia’s future economic development is dependent on both overseas 

investment and customers. The nation’s vulnerability to unpredictable government decision-

making was evidenced post the announcement of the Minerals Resource Rent Tax, when 

Australia’s ranking as a preferred mining investment destination fell by approximately 35 

percent according to a global mining investment destination ratings organisation.61 The 

current lack of efficiency and certainty that surrounds the environmental approvals process 

has the potential to affect investor and customer perceptions of sovereign risk in Western 

Australia. 
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The current expansion of the Western Australian minerals industry represents a window of 

opportunity to address this challenge. Current high commodity prices and large production volumes 

are driving significant State royalty revenues and large company corporate social responsibility 

budgets. There is a strong argument to invest part of this income in front-end research activity 

aimed at improving the Western Australian biodiversity knowledge system that will support 

immediate development activity and serve as an invaluable knowledge resource for future 

development projects.62  
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Key Contributors the Western Australian Biodiversity Knowledge 

System 
For the purposes of this analysis key contributors to the Western Australian biodiversity knowledge 

system are those public scientific organisations that hold information or knowledge, or who 

undertake research activity that produces new information and knowledge relating to the 

interaction between development and the State’s terrestrial biodiversity. This includes the following 

key organisations: 

 The Western Australian Government Department of Environment and Conservation (DEC) 

 The Western Australian Environmental Protection Authority (EPA) 

 Botanical Gardens and Parks Authority (BGPA) 

 Western Australian Museum (WA Museum) 

 Perth Zoo 

 University of Western Australia (UWA) 

 Curtin University (Curtin) 

 Murdoch University (Murdoch) 

 Edith Cowan University (ECU) 

 CSIRO 
 

It is important to note that, while not covered in detail within the scope of this report, other 

organisations such as environmental consultants, mining companies, environmental NGOs, 

community conservation groups, interstate and overseas research organisations and Aboriginal 

people hold considerable knowledge pertaining to the State’s terrestrial biodiversity. 

There are of course, many other government and private sector stakeholders who are customers of 

the Western Australian terrestrial biodiversity knowledge system. These are discussed in a 

subsequent section of this report. 

Western Australian Department of Environment and Conservation 

Overview 

The principal pieces of Western Australian legislation that govern the protection of the State’s 

wildlife and the environment are the Wildlife Conservation (WA) Act 1950, the Conservation and 

Land Management Act (WA) 1984 and the Environmental Protection Act (WA) 1986. As the Western 

Australian government department that is responsible for the administration of these Acts, the 

Department of Environment and Conservation (DEC) is the State Government agency principally 

responsible for managing biodiversity and the natural environment on Crown land and on private 

land where gazetted flora and fauna occur, and regulating the clearing of native vegetation. 

In the pursuit of this responsibility, DEC undertakes activities according to the key objectives 

summarised in Table 3 below. 
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Objective Description 

Conserving biodiversity Involves protecting, conserving and where possible, restoring the 
State’s biodiversity 

Managing natural resources and promoting 
environmentally sustainable practices 

Involves protecting, managing and where necessary and possible 
restoring Western Australia’s natural resources including land, water, 
air and promoting the adoption of environmentally sustainable 
practices in the community, industry and environment 

Leading climate change actions Involves providing leadership in the development and implementation 
of strategies to reduce greenhouse gas emissions and adaptation 
initiatives to reduce the impact of climate change for Western Australia 

Creating a ‘World-class’ parks system Involves generating environmental, social, cultural and economic 
benefits through the further development of a ‘world-class’ parks 
system in terms of ecosystem management and visitor facilities and 
services 

Implementing sustainable forest management Involves generating social, economic and cultural benefits from forests 
while sustaining their biodiversity, health, vitality and productive 
capacity 

Preventing pollution and remediating 
contamination 

Involves protecting the environment and people’s health and amenity 
by ensuring discharges meet approved criteria and contaminated sites 
are appropriately remedied 

Maintaining community involvement and 
support 

Involves developing community awareness and appreciation of the 
State’s natural environment and biodiversity and promoting 
community involvement in and support for its protection and 
conservation 

Improving the way DEC does business Involves fostering a positive work culture of trust, continuous 
improvement and anticipation of environment and conservation issues 
and customer needs and delivering core business activities in the 
effective and efficient manner 

Table 3 - Western Australian Department of Environment and Conservation Core Objectives 

DEC’s operational budget is managed according to the following services provided by the 

Department: 

 Nature Conservation 

 Sustainable Forest Management 

 Parks and Visitor Services 

 Environmental Regulation 

 Environmental Sustainability 

 Coordination of the Response to Climate Change 
 

Research and the generation of new knowledge are undertaken as part of all services provided by 

DEC. However, with respect to research and new knowledge generation relevant to the State’s 

terrestrial biodiversity, most research activity is conducted under the budget of the Nature 

Conservation and Sustainable Forest Management Services. 

In 2007-08, DEC allocated a total of $83 million for its Nature Conservation Services. These funds 

were provided to develop and implement programs for the conservation of biodiversity, including 

threatened species and ecological communities. In addition to this appropriation, DEC was the 

recipient of approximately $27 million in grants for nature conservation, primarily from the Federal 

Government. In the same year, DEC estimated it spent approximately $8.2 million on activities 

directly related to threatened species including the evaluation of the conservation status of species, 
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developing and implementing recovery plans, monitoring species and managing species 

conservation data.63 

In 2009-10 DEC’s total budget was $318.4 million, increasing to $321.4 million in 2010-11 (a total 

increase of 1 percent). In both years, Nature Conservation Services accounted for approximately 38 

percent of DEC’s total budget. DEC’s 2009-10 and 2010-11 budgets according to its service divisions 

are summarised in Figure 22 below.64 

 

Figure 22 - Department of Environment and Conservation Annual Budget by Service (2009-10) 

The Department of Environment and Conservation Science Division 

As for many Western Australian State Government departments (Department of Agriculture and 

Food, Department of Fisheries, Department of Water), DEC has a long tradition of undertaking 

research to support its statutory obligations.65 This research is focused on providing high quality 

science for applied outcomes in biodiversity conservation. 

Most research pertaining to terrestrial biodiversity undertaken at DEC is funded by DEC’s nature 

conservation and sustainable forest management budget, and managed by DEC’s Science Division. 

Scientific research undertaken by the Science Division provides information and knowledge to 

underpin DEC’s functions in biodiversity conservation and land management.66 The Division has 120 

research scientists and technical officers undertaking biodiversity research to support conservation 

in Western Australia. 
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The role of DEC’s Science Division is as follows: 

 To provide a scientifically objective and independent source of reliable knowledge and 
understanding about conserving species and ecological communities in Western Australia, 
managing the public lands and waters entrusted to DEC and carrying out DEC’s other 
legislative responsibilities; 

 To ensure that the Science Division is responsive to the needs of policy-makers and end 
users in DEC by bringing science to bear on solution of the State’s most pressing problems 
relating to conservation and land management; 

 To work in partnership with DEC managers, research institutions and the broader 
community to increase knowledge underpinning conservation and land management in 
Western Australia; 

 To advise DEC on sustainable resource development opportunities and to promote the 
conservation of biological resources through their sustainable utilization; 

 To communicate and transfer to managers in DEC and to the broader community, 
knowledge, information and other insights obtained through scientific investigation in 
Western Australia and elsewhere; 

 To attain a worldwide reputation for excellence in science by publishing knowledge obtained 
through scientific research in premier national and international scientific journals and 
through electronic means; 

 To contribute, as an integrated part DEC, to meeting the need for knowledge on 
conservation and land management matters by the public of Western Australia; 

 To undertake and participate in astronomy research, information and education for the 
benefit of local, national and international communities (DEC also manages the State 
Observatory). 

 

Programs and units that operate under the Science Division relevant to terrestrial biodiversity are as 

follows: 

 Biodiversity and Climate Change Unit 

 Biogeography Program 

 Fauna Conservation Program 

 Flora Conservation and Herbarium Program 

 Landscape Conservation Program 

 Science Applications Unit 

 Science Support Program 
 

In addition, the Science Division operates a Marine Science Program and manages the State 

Observatory. 

The DEC Science Division is an important participant in the State’s terrestrial biodiversity research 

system because of the understanding of biodiversity and ecosystems processes of its scientists that 

cover a wide spectrum of disciplines. It also has direct links with on-ground management and 

conservation outcomes that enables it to assess biodiversity research priorities and target its 
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research to knowledge required to support its management actions. Its scientific activities are 

focused solely on research for the benefit of Western Australia.67 

The Division contributes to the scientific knowledge of Western Australian biodiversity through 

publication in scientific journals and reports and directly through web portals into key databases 

(e.g. Florabase and NatureMap) so that its science is subject to peer review and is available for 

public scrutiny. The Division also contributes to science in Western Australia through its role in 

training government, industry and community groups and supervising honours, masters and PhD 

research students. Student supervision is generally undertaken in collaboration with staff from one 

of the local universities. 

In 2010-11, DEC Science Division staff authored or co-authored a total of 284 publications and 

reports. A topical review of the titles of these publications and reports suggests that 223 publication 

and reports covered topics relevant to terrestrial biodiversity in the State.68 Figure 23 below shows 

the portion of publications that covered certain broad areas, based on that topical review of the 

titles of the publications and reports. 

 

Figure 23 - Approximately Distribution of Broad Topics Covered by Department of Environment and Conservation 
Publications and Reports - 2010-11 
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During 2010-11, the DEC Science Division also supported a total of 65 honours or graduate student 

university projects relevant to terrestrial biodiversity. As summarised in Figure 24 below, DEC’s 

largest collaborating partners in student projects are UWA and Murdoch. 69 

 

Figure 24 - Current Honours, Masters of Science and PhD Projects Undertaken in Conjunction with the Department of 
Environment and Conservation 

In excess of 70 percent of students undertaking project in collaboration with DEC are completing 

PhD qualifications. 

Furthermore, at least 90 of the DEC Science Division’s existing projects are undertaken in some form 

of collaboration with external academic, public, NGO and private sector organisations. Table 4 below 

lists some of DEC’s current research project partners. 
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Research Partner Research Partner 

CRC for Australian Weed Management Murdoch University 
Curtin University Edith Cowan University 
University of Western Australia Future Farm Industries CRC 
Saskatchewan University Karrara Mining Limited 
Royal Botanical Gardens, Kew Kimberley Land Council 
AAMI Hatch Lotteries West 
University of Queensland Millennium Seed Bank Project 
University of Sydney National Climate Change Adaption Research Facility 
Department of Society, Environment Water, Population and 
Communities 

Perth Zoo 

Australian Reptile Park Rio Tinto 
Australasian Wildlife Conservancy Satterley Property Group 
Australasian Biological Resource Study SCNRM 
Australian National University Victorian DSE 
Australian Museum South Australian Department of Environment and 

Heritage 
BHP Billiton Iron Ore State NRM 
BHP Billiton Uranium University of Adelaide 
Birds Australia University of Nebraska 
Bushfire CRC University of Tasmania 
Caring for Country Western Areas NL 
Chevron Australia WA Museum 
CSIRO Ecosystems Science Wheatbelt NRM 
Department of Food and Agriculture Woodside Energy  
University of Melbourne Botanic Gardens and Parks 
Millennium Minerals Terrestrial Ecosystem Research Network (TERN) 
BHP Billiton Nickel West James Cook University 
Martu Mt Gibson Mining 
Western Desert Land Council Fortescue Metals Group 
Central Desert Land Council Atlas Iron Limited 
Hancock Prospecting Australian Premium Iron 

Table 4 - Current Department of Environment and Conservation Research Partners 

The Science Division operates under an annual budget of approximately $16 million. This comprises 

approximately $12 million sourced from the Department’s Nature Conservation and Sustainable 

Forest Management Services and $4 million from external sources including the Federal 

Government, Australian Research Council, Cooperative Research Centres in which the Department is 

a participant, and industry.70 

Research undertaken by DEC’s Science Division provides knowledge and information to inform policy 

and practices to conserve and protect the State’s biodiversity. DEC views its internal research 

capability as critically important as it enables effective management operations linked to clear 

conservation outcomes based on scientific knowledge and information.71 DEC’s scientific research is 

undertaken according to strategic goals and priorities that are identified in its strategic plan, A 

Strategic Plan for Biodiversity Conservation Research 2008-2017. This document is publically 

available and all research undertaken by the Science Division is aligned with priorities set out by this 

plan. All research undertaken by the Science Division is also reported annually through the 

publication of an Annual Research Activities Report that is also publically available. 

Some knowledge generated by the research of the Science Division may be used by other Divisions 

and branches in DEC to provide advice to regulatory agencies such as the Environmental Protection 

Authority. There is a reasonably widely held misunderstanding within other organisations that DEC 
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has a decision making role in environmental approvals. Thus, there is an ununiformed view that 

basing regulatory decisions or policy advice on internal research represents a conflict of interest and 

that all scientific information and knowledge on which regulatory decisions and policy advice is 

based should be produced independently of the regulator or policy advisors. 72  

The counter position to this is that, irrespective of the fact that DEC does not play a role in 

environmental approvals, all scientific research undertaken at DEC is based on credible and objective 

scientific practices and protocols, and with appropriate levels of transparency and peer review of 

scientific outcomes, and that scientists undertaking research do not have any role in regulation or 

policy development. Thus there is no conflict and therefore any suggestion to the contrary is 

criticising the scientific integrity of the Agency’s scientific research.73 

Biodiversity and Climate Change Unit 

Climate affects flora and fauna directly by determining temperature regimes and water availability in 

an area, and indirectly by impacting on many of the environmental forces flora and fauna experience 

including fire, diseases, invasive species and salinity. In light of the dramatic impact climate change is 

expected to have on rainfall and temperatures in Western Australia (see Figure 21), climate change 

has the potential to have a significant impact on the State’s terrestrial biodiversity. 

This unit undertakes research designed to develop an understanding of the vulnerability of the 

State’s biodiversity, especially impact on the potentially ‘at risk’ species, communities and 

ecosystems of Western Australia to climate change. The knowledge generated from this research 

can then be used as an input to the formulation of management responses for adaptation to climate 

change. 

Table 5 below summarises current research projects being undertaken within this program and the 

geographical focus of those projects. 

DEC Region(s) Focus Project Title 

South Coast, Warren, Wheatbelt, Swan, Midwest Temperature thresholds for recruitment in south-west 
Western Australian flora 

South Coast Comparison of plant canker disease impact and climate 
variables in Proteaceae on the south coast of Western 
Australia and evaluation of selected fungicides as a 
management tool for canker control in the Declared Rare 
Flora Banksia verticillata and Lambertia obrbifolia 

South Coast, Warren, Wheatbelt, Swan, Midwest Collaborative research on biodiversity and climate change 
in mega-diverse ecosystems. 

Midwest Climate change risks for biodiversity and ecosystem 
function in species-rich shrublands 

South Coast, Warren, Wheatbelt Protecting the safe havens: will granite outcrop 
environments serve as refuges for flora threatened by 
anthropogenic climate change? 

Table 5 – DEC Science Division Biodiversity and Climate Change Unit Current Research Projects 
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Biogeography Program 

The main purpose of the Biogeography Program is to conduct best practice regional and targeted 

biological surveys in order to provide information on the biodiversity and nature conservation 

priorities within the State. Surveys achieve this by providing data on the distribution of flora and 

fauna and an understanding of regional patterns in their composition and distribution. The 

information and knowledge generated by these surveys: 

 Is used as the foundation for biodiversity nature resource planning and management across 
the State; and 

 May be complemented by site-specific surveys undertaken by other land managers such as 
resource companies, so that they can assess the regional context of species and 
communities on project sites. 
 

Acquiring an understanding of Western Australia’s biodiversity is a work-in-progress. In 2002, the 

Western Australian Department of Conservation and Land Management published a compilation of 

regional biodiversity synopsis reports that were compiled for each of the 53 subregions of the 26 

regions illustrated in Figure 25 below during the period July 2001 to January 200274.  This document 

represents a summary of existing biodiversity knowledge in each area at the time of publication and 

knowledge gaps. 
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Figure 25 - Regions of the 2002 Western Australian Biodiversity Audit 

Since that time, DEC has undertaken a number of regional biodiversity surveys. The geographical 

areas covered by the regional, targeted and current surveys are illustrated in Figure 26 below. The 

regions outlined in red are surveys that are underway, regions outlined in green are completed 

targeted or subregional surveys and regions outlined in blue are completed regional surveys. These 

surveys have generated significant knowledge pertaining to the State’s terrestrial biodiversity 

(including significant new species discovery) and as indicated in Figure 23, have been a major focus 

of DEC’s Science Division’s research publication output. 
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Figure 26 - Geographical Boundaries of Regional (blue), Targeted (green) and Current (red) Surveys 

Table 6 below summarises current biodiversity surveys being undertaken by Biogeography Program.  

DEC Region(s) Focus Project Title 

Pilbara Pilbara regional biological survey 
Kimberley Kimberley islands biological survey 
Goldfields, Midwest Floristic surveys of the banded iron formation and 

greenstone ranges of the Yilgarn 
South Coast Biological survey of the Ravensthorpe Range 
Swan, South West Floristic survey of the remnant heaths and woodlands of 

the Swan Coastal Plain 
All regions Ecomorphological clues to community structure, bat 

echolocation studies 
Pilbara Short range endemism of ground-dwelling invertebrates in 

the central Pilbara 
All regions Development of ethically acceptable techniques for 

invertebrate wet-pit trapping 
Midwest, Goldfields Northern Goldfields calcrete survey – Phase 1 

Table 6 - DEC Science Division Biogeography Program Current Research Projects 

Of the work program listed in Table 6 the following surveys are driven primarily by the contextual 

data needs of resource project development activity in the region: 

 Pilbara regional biological survey 

 Floristic surveys of the banded iron formation and greenstone ranges of the Yilgarn 

 Biological survey of the Ravensthorpe Range 

 Short range endemism of ground-dwelling invertebrates in the central Pilbara 
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 Northern Goldfields calcrete survey – Phase I 
 

The Kimberley Islands Biological Survey is driven in part by increasing interest in the area from 

resources companies and the Federal Government, but also because it is believed that the Kimberley 

islands may become important refugia and translocation sites for small mammals in the event of a 

cane toad invasion in the Kimberly.75 The floristic survey of remnant heaths and woodlands of the 

Swan Coastal plain is in response to urban expansion of the Perth metropolitan area and the 

development of ethically acceptable techniques for invertebrate wet-pit trapping targets the 

development of better surveying techniques. This project has specific implications for Environmental 

Impact Assessments as it will inform ethically acceptable methods for short range endemic 

invertebrates. 

Regional surveys are expensive, particularly in the north west of the state as the result of 

remoteness and mobility issues in the wet season. For example, the Pilbara Regional Survey has cost 

approximately $14 million and it is expected that a Kimberley Regional Survey would cost between 

$20 and $30 million to complete.76 Regional surveys are also time intensive. For example the Pilbara 

Survey took approximately 10 years to complete. While in some regions the timeframe required to 

complete is in part a function of access and mobility during the wet season, timeframes are mostly a 

function of manpower, and can be reduced with additional resourcing. In certain regions, such as the 

Pilbara, the private sector has supported regional survey activities by providing DEC with access to 

equipment and other resources.77 

The cost and time intensive nature of biodiversity surveys at a regional scale has been a motivation 

to investigate the development of rapid assessment technologies based on genomics. DEC is 

undertaking some research in this area.78 

There is a view held by some that a review of how regional surveys in Western Australia are 

undertaken is required. This view is based on a perception that there are differences between the 

precise data that the EPA, DEC, Federal Government and mining companies require from a survey 

and that survey protocols may be able to be redesigned to more optimally meet the specific needs 

of the multiple stakeholders, where as currently these surveys are undertaken primarily to provide a 

regional context for biodiversity assessment rather than site specific regional information to support 

specific approvals processes.79 Investigating this issue in more detail is beyond the scope of this 

analysis. 

 

Fauna Conservation Program 

Research undertaken by the Fauna Conservation Program tends to be applied in nature and seeks to 

understand the factors and processes that are critical for the conservation of Western Australia’s 

native fauna diversity. It seeks to ensure the persistence of threatened species through research 
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aimed at understanding their ecology and biology and developing local and landscape-scale 

management actions including the amelioration of threats such as predation by introduced species 

and inappropriate fire regimes, competition and predation by introduced rodents on islands, and 

impacts of cane toads. Research is also undertaken to identify the factors that improve fauna 

translocation success, particularly on mainland sites, and the use of digging fauna as ecosystems 

engineers to assist in the restoration of arid and rangeland communities. Through resources sector 

offsets, programs are underway to construct island and mainland threatened mammal communities 

and to establish Pilbara regional threatened fauna monitoring programs to provide benchmarks for 

interpretation of any mining development impacts.  

Table 7 below summarises current research projects being undertaken by this program. 

DEC Region(s) Focus Project Title 

Midwest, Goldfields Development of effective broad-scale aerial baiting 
strategies for the control of feral cats 

Midwest Sustained introduced predator control in the Rangelands 
South Coast, Warren Conservation of South Coast threatened birds 
Swan, South West Translocation outcomes and monitoring of naturally 

occurring populations of the western ringtail possum 
Swan, South West The importance of fox, cat and native predator interactions 

to sustained fauna recovery in the northern jarrah forest – 
is there a mesopredator release effect? 

Swan, South Coast, Wheatbelt, Warren Factors affecting establishment in the numbat recovery 
plan 

Wheatbelt Feral cat control and numbat recovery in Dryandra 
woodland and other sites 

Wheatbelt An assessment of the effect of fox control on red-tailed 
phascogale populations 

Midwest, South Coast Dibbler recovery plan 
South Coast Gilbert’s potoroo recovery plan 
Midwest Genetics and ecology of the Western barred bandicoot 
Goldfields, South West, Wheatbelt, Warren Probait trials: Phase 2 
Wheatbelt Sustained fauna recovery in a fragmented landscape 

(Dryandra woodland and Tutanning Nature Reserve) 
Wheatbelt Return to Dryandra 
South Coast, Swan, South West, Warren, Wheatbelt Implementation of the recovery plan for the chuditch 
Wheatbelt, Katanning work centre Factors affecting fauna recovery in the Wheatbelt – Lake 

Magenta and Dunn Rock Nature Reserves 
Goldfields Rangelands restoration – reintroduction of native mammals 

to Lorna Glen (Matuwa) 
Pilbara Barrow Island fauna translocations 
Midwest Ecology and conservation of threatened pythons in Western 

Australia 
Kimberley, Midwest, Cocos (Keeling) Islands Eradication of introduced rodents from high conservation 

islands 
Pilbara Ecology and management of northern quoll and bilby in the 

Pilbara 
Midwest Implementation of the Lancelin Island skink recovery plan 
All except South West Improving rock wallaby conservation and management 
Kimberley Impact of cane toads on biodiversity in the Kimberley 
Warren Identifying the cause(s) of the recent decline of woylies in 

south-western Australia 
Swan, Goldfields Conservation of Western Australian butterflies 
Swan, Goldfields Conservation of the graceful sun moth 

Table 7 - DEC Science Division Fauna Conservation Program Current Research Projects 

Research projects in this Program are spread across mainland Western Australia and on many 

offshore islands. The main research outputs from this program are knowledge on the ecology and 
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biology of threatened fauna, information pertaining to the development and implementation of 

threatened species recovery plans and other species management protocols, and the development 

of protocols for the and the management of invasive species and other relevant threatening 

processes. 

 

Flora Conservation and Herbarium Program 

Flora Conservation  

Research undertaken by the flora conservation component of the Program seeks to understand the 

factors and processes that are critical for the conservation of Western Australia’s native plant 

diversity. 

The main objectives of the flora conservation section of the program are: 

 Ensuring the persistence of rare and threatened species; 

 Ameliorating key threats such as Phytophthora dieback, invasive weeds and habitat 
fragmentation; 

 Improving understanding of genetic and ecological factors that are vital for the long-term 
viability of plant species; and 

 Developing and improving technologies for translocation of threatened plant species and 
restoration of key areas of remnant vegetation such as threatened ecological communities. 

 

A range of applied research activities are undertaken in pursuit of these objectives including: 

 Collecting and storing seeds of rare and threatened species, researching seed biology and 
ensuring appropriate germplasm is available for threatened plant re-introductions; 

 Research into the biology, ecology and genetics of Western Australian flora, focusing on key 
factors critical for the persistence and viability of plant populations; 

 Discovering ways to ameliorate the effects of habitat fragmentation including developing 
landscape design principles for restoration and managing remnant vegetation; 

 Developing new technologies and approaches for managing and controlling Phytophthora 
dieback and other plant pathogens such as aerial cankers; 

 Utilising molecular genetic techniques to assess genetic variation and delimit conservation 
units for managing threatened species; 

 Researching the impact of climate change on rare and threatened flora and key species 
predicted to be under threat given current climate change scenarios; 

 Conducting translocations to create viable populations of Critically Endangered plants and 
developing methodologies for assessing translocation success; 

 Monitoring the health and condition of populations of rare and threatened plants and key 
species in Threatened Ecological Communities; 

 Assessment of the conservation status of rare and threatened species and make 
recommendations for the listing and de-listing of Declared Rare Flora to the Western 
Australian Threatened Species Scientific Committee; and 

 Working collaboratively with land managers and others involved in the conservation of 
Western Australia’s flora to ensure that management practices are sustainable and based on 
the best-available knowledge. 
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Table 8 below summarises current research projects being undertaken by this Program. Some of the 

research projects listed in Table 8 relate to the operations of the Western Australian Herbarium (see 

following subsection). 

DEC Region(s) Focus Project Title 

South Coast, Midwest, Swan, Wheatbelt, Goldfields Genetics and biosystematics for the conservation, 
circumscription and management of the Western Australian 
flora 

Wheatbelt Genetic and ecological viability of plant populations in 
remnant vegetation 

Wheatbelt, Midwest, Swan, South West, South Coast, 
Warren 

Mating system variation, genetic diversity and viability of 
small fragmented populations of threatened flora and other 
key plants of conservation importance 

Midwest Assessment of genetic diversity, key population processes 
and evolutionary relationships in the banded iron formation 
endemic Acacia woodmaniorum and its close relatives 

All regions Seed biology, seedbank dynamics and collection and 
storage of seed of rare and threatened Western Australian 
taxa 

Midwest, South Coast, South West, Wheatbelt Translocation of critically endangered plants 
South Coast Effects of pre-treatments, microhabitats and on-site 

management in the translocation success of threatened 
plant species: an ecophysiological approach 

 Midwest, Wheatbelt, South Coast, Swan, South West, 
Warren 

Ecophysiology of rare flora restricted to shallow-soil 
communities 

Goldfields, Midwest, South Coast, Swan, Wheatbelt The population ecology of critically endangered flora 
Goldfields Causes of rarity in four Tetratheca taxa in the Goldfields 

ranges 
South West, South Coast Integrated strategies for the control of Phytophthora 

cinnamomi using phosphite 
Midwest, Swan, Wheatbelt, South West, Warren, South 
Coast 

Susceptibility of rare and endangered flora to Phytophthora 

Swan, South West, Midwest, Wheatbelt, South Coast, 
Warren 

Mundulla Yellows disease in Western Australia 

Midwest, Swan, South West, Warren, South Coast, 
Wheatbelt 

Vegetation Health Service 

Wheatbelt, Midwest, Swan, South Coast Taxonomic studies on native and naturalised plants of 
Western Australia arising from biological survey 

Pilbara Wattles of the Pilbara 
All regions Conservation status and systematic of Western Australia 

Acacia 
Pilbara, Midwest, Goldfields Understanding mulga 
All regions Australian wattle identification 
Kimberley, Pilbara Resolving the systematic and taxonomy of Tephrosia in 

Western Australia. 
All regions Taxonomic review and conservation status of the members 

of the Myrtaceae tribe Chamelaucieae and miscellaneous 
other Western Australian plant groups 

All regions Taxonomic resolution and description of new plant species, 
particularly Priority Flora and those areas subject to mining 
interests in Western Australia 

All regions Taxonomy of selected families including legumes, grasses 
and lilies 

All regions Taxonomic studies in selected families including Ateraceae, 
Celastraceae Malvaceae, Proteaceae 

All regions Herbarium collections management 
All regions The Western Australian Plant Census and Australian Plant 

Census 
All regions The Western Australian Herbarium’s specimen database 
All regions FloraBase – the Western Australian Flora 
All regions Biodiversity informatics at the Western Australian 
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DEC Region(s) Focus Project Title 

Herbarium 
Kimberley, Pilbara, Swan, South West, Warren, South Coast Taxonomic review and floristic studies of the benthic 

marine algae of north-western Western Australia and 
floristic surveys of the Western Australian marine benthic 
algae 

Kimberley, Pilbara, Swan, South West, Warren, South Coast The Western Australian marine benthic algae online and 
interactive key to genera of Australian marine benthic algae 

Swan Perth Urban Bushland Fungi Project 
All regions Improving the comprehensiveness, accuracy and availability 

of taxonomic data about Western Australia’s fungi in DEC 
biological datasets and biodiversity collections 

South Coast, South West, Swan, Warren, Wheatbelt Strategic taxonomic studies in families including 
Epacridaceae, Rafflesiaceae, Rhamnaceae and Violaceae 

All regions Development of interactive identification platforms and 
content 

South Coast, South West, Warren, Wheatbelt Surveys, systematic and genetic diversity of ganitic vernal 
pools flora 

All regions New tools to uncover Eucalyptus phylogeny and evaluate 
conservation priority species 

All regions Systematics of the triggerplant genus Stylidium 
All regions Strategic taxonomic studies in families including 

Amaranthaceae and Fabaceae and other plant groups 
All regions Taxonomy of undescribed taxa in the Ericaceae subfamily 

Stypheliodeae, with an emphasis on taxa of conservation 
concern 

Table 8 - DEC Science Division Flora Conservation and Western Australian Herbarium Unit Current Research Projects 

The program also operates a seed bank, the Threatened Flora Seed Centre. Whereas the seed bank 

operated by the BGPA (see later section) focuses on seed banking for restoration purposes, the 

Threatened Flora Seed Centre is focused on seed banking for rare and threatened species and 

species that are targeted in restoration of threatened ecological communities. The Threatened Flora 

Seed Centre is also a participant in the Millennium Seed Bank Project being operated by the Royal 

Botanical Gardens Kew80. Under this program up to 50 percent of the seeds collected from most rare 

and threatened flora has been sent to the Millennium Seed Bank. The BGPA is also a participant in 

the Millennium Seed Bank Project. 

Western Australian Herbarium 

The Western Australian Herbarium is enacted under State Legislation to document, describe and 

map the State’s flora, and is a significant research asset. The Western Australian Herbarium has the 

following operational activities: 

1. Maintenance of the State flora specimen collection of approximately 750,000 scientific 
specimens of plants, algae and fungi, which consumes approximately 50 percent of staff 
time; and 

2. Working with the collection and other resources to document and describe plants that occur 
in Western Australia. 
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The Herbarium is responsible for: 

 Documenting and understanding the diversity of plants, algae and fungi; 

 Maintaining a research and archive collection of specimens of all species in these groups 
from throughout their range in Western Australia; 

 Helping the community, industry and researchers understand and identify plants, algae and 
fungi; 

 Contributing to, supporting and servicing the research, conservation and decision-making 
activities of the government; 

 Contributing to taxonomic research by Australia’s and the world’s scientific community 
including utilizing molecular genetic techniques and DNA bar coding approaches in 
taxonomic and systematic studies; and 

 Providing authoritative information to government, industry and the community via the 
FloraBase website and the Herbarium’s information management systems. 

 

The work on the collection undertaken by the Western Australian Herbarium focuses primarily on 

the practical aspects of taxonomy, with the Herbarium being the gatekeeper as to what is regarded 

as a flora taxon in Western Australia. Other organisations in the State’s terrestrial biodiversity 

knowledge system tend to focus more on higher level phylogeny work for publication purposes or 

the applied aspects of flora restoration.81 All data produced and managed by the Herbarium is 

publically available by either visiting the physical collection or through the Florabase website, which 

contains both the State flora census database and specimen database. 

There is a significant increasing trend over time in the proportion of newly discovered plant species 

that are rare, localised or otherwise of conservation significance. This is because most common and 

widespread plants have now been described, resulting in most new ones being rare or localised. 

The Western Australian Herbarium is a particularly important resource for the State’s environmental 

consulting and mining industry, providing catalogued specimens for species identification and 

vouchering specimens collected by environmental consultants and companies during the 

Environmental Impact Assessment process. Access to the public reference collection is a free service 

for the public, including entities that are referencing that collection for commercial reasons. 

In order to support survey work being undertaken for their operations (primarily in the Pilbara), Rio 

Tinto and BHP Billiton have funded identification botanist positions at the Western Australian 

Herbarium. These positions work exclusively on matters of direct interest to Rio Tinto and BHP 

Billiton respectively.82 

The size of the Flora Conservation and Herbarium Program (at least in terms of number of projects) 

is reflective of the responsibility of the Program for documenting the extremely rich Western 

Australian flora through the work of the Western Australian Herbarium, as well critical research for 

managing threatened species and threatening processes and the importance of the flora in 

maintaining ecological processes across the various landscapes. 
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Landscape Conservation Program 

The research focus of this program is primarily applied research that seeks to understand the factors 

and processes that determine the overall health and productivity of lands managed by DEC, 

including state forests, national parks and other conservation reserves.  

Table 9 below summarises current research projects being undertaken by this unit. 

DEC Region(s) Focus Project Title 

Warren, South West, Swan FORESTCHECK – Integrated site-based monitoring of the 
effects of timber harvesting and silviculture in the jarrah 
forest 

South West, Warren Monitoring long-term effects of various fire regimes on 
species richness and composition of southern jarrah forest 
understorey 

Goldfields Project Rangelands Restoration: developing sustainable 
management systems for the conservation of biodiversity at 
the landscape scale in rangelands of the Murchison and 
Gascoyne bioregions – managing fire and introduced 
predators 

Warren Burning for biodiversity: Walpole fine grain mosaic burning 
trial 

Goldfields, South Coast, Midwest, Wheatbelt, Southwest, 
Warren 

Genetic analysis for the development of vegetation services 
and sustainable environmental management 

South West, Warren Identification of seed collection zones for rehabilitation 
Midwest, Wheatbelt, South West, Warren Management of environmental risk in perennial land use 

systems 
Midwest, South Coast, Wheatbelt, South West, Swan, 
Warren 

State Salinity Strategy wetland monitoring 

South West, Swan, Warren Monitoring stream biodiversity (KPI 20 of Forest 
Management Plan) 

Kimberley, Goldfields, Wheatbelt, Warren Bushfire CRC Project B1.4: Improved methods for the 
assessment and prediction of grassland curing 

Swan Hydrological response to timber harvesting and associated 
silviculture in the intermediate rainfall zone of the jarrah 
forest 

South West Management of the Vasse-Wonnerup wetlands 
Warren Monitoring post-fire effects from the 2001 Nuyts wildfire 
Warren Long-term monitoring of timber harvesting on bird 

populations in south-west forest 
South West, Swan, Warren Project Vesta – prediction of high intensity fire behaviour 

on dry eucalypt forest 
Warren Increasing productivity of karri regrowth stands by thinning 

and fertilising 
Warren Espacement effects on the development and form of 

regrowth karri stands 
Goldfields, South Coast, Wheatbelt Fire induced mosaics in semi-arid shrub lands and 

woodlands 
Kimberley Fire regimes and biodiversity decline in the Kimberley 
Warren Armillaria spread in karri forest 
Warren The effect of wildfire on forest fungi 
South West, Swan, Warren Forest health and vitality surveillance and monitoring 
South West, Swan Aspects of dieback behaviour relevant to the formulation of 

jarrah silviculture guidelines 
Warren The impact of wildfire on old growth forest in the Walpole-

Nornalup National Park, on short-range endemic 
invertebrates and their forest floor communities 

Warren Effects of timber harvesting on terrestrial vertebrates in 
medium rainfall jarrah forest 

South West, Warren Characteristics of hollow-bearing jarrah and marri trees and 
their coarse woody debris, their use by selected species of 
fauna, and the effect of logging-and-burning jarrah forest 
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DEC Region(s) Focus Project Title 

on them 
South West, Warren Evaluation of key soil indicators of sustainability in 

Australian Mediterranean forests 
South West, Swan Effect of stand density and fertilising on seed fall 

establishment of jarrah in shelterwood areas and on 
dieback ‘graveyard’ sites 

South West Control of jarrah leafminer: selected retention of jarrah 
leafminer resistant trees and ground coppice in a 
demonstration forest plot 

Swan Landscape and fire management interactions and their 
effects on distribution of invertebrate biodiversity 

Swan Monitoring northern extent of jarrah leafminer outbreak 
Warren Bushfire CRC Project B1.1: managing fires in forested 

landscapes in south west Western Australia 
South Coast, Wheatbelt Fire, fragmentation, weeds and the conservation  of plant 

biodiversity in Wheatbelt nature reserves 
Goldfields, South Coast, Wheatbelt Fire regimes and impacts in transitional woodlands and 

shrublands 

Table 9 - DEC Science Division Landscape Conservation Unit Current Research Projects 

The main focus of research projects and outputs for this theme is on forest monitoring and 

management, restoration and fire management in the Conservation International Southwest 

Biodiversity Hotspot (see Figure 18). 

A major component of research carried out in the Landscape Conservation Program directly 

addresses actions and Key Performance Indicators (KPIs) for the Forest Management Plan (2004-13), 

including: 

 Biological survey of forests that is currently being addressed through a gap analysis process 
that is collating and synthesizing a wide range of information from past survey, research and 
monitoring in order to prioritise future survey work in forests; 

 FORESTCHECK integrated site-based monitoring to examine the effects of disturbance 
effects, particularly timber harvesting, on forest biodiversity; 

 Monitoring stream biodiversity as an indicator of the health of aquatic ecosystems, and 
potential effects of management activities, natural disturbance events and climate 
variations; and 

 Monitoring salinity of streams in forested catchments. 
 

The Landscape Conservation Program undertakes a comprehensive program of long term monitoring 

under the State Salinity Action Plan to quantify the affects of dryland salinity on vegetation, aquatic 

ecosystems and waterbirds. Long-term monitoring has enabled trends to be documented at a multi-

decadal scale. 

Fire management research is being undertaken in the north Kimberley, the Western Desert, the 

eastern Wheatbelt and Great Western Woodlands and the forested landscapes of the South West. 

Science Applications Unit 

The Science Applications Unit focuses on the following: 

 Developing standards and methods for managing fundamental bioinformatics concepts 
within the Western Australian scientific community; 

 Managing the corporate biodiversity assets of the Science Division; and 
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 Undertaking collaborative bioinformatics projects, including modeling aspects of Western 
Australia’s biodiversity. 
 

Science Applications has developed widely-used tools and methodologies that underpin species data 

management within Western Australia, impacting on environmental impact assessment, biological 

survey and Herbarium specimen vouchering. Through a collaborative project with the Western 

Australian Museum it has made available online databases of species occurrence, maps of where 

species have been recorded, and lists of species that have been recorded for sized area within 

Western Australia.  NatureMap is the online portal that enables visualisation of data and knowledge 

of Western Australia’s biodiversity in a geospatial environment that is utilised as an information tool 

by various stakeholders including the resources and environmental consulting industries. 

Underlying NatureMap is a warehouse of DEC’s key species databases, including the specimen 

collections from the Western Australian Herbarium, as well as the Western Australian Museum, 

making it the most comprehensive online resource available on Western Australian plant and animal 

distribution. 

Science Applications has also collaborated in producing ground-breaking biodiversity and endemism 

analyses for the South West Australian flora. 

Table 10 below summarises current research projects being undertaken by this unit. 

DEC Region(s) Focus Project Title 

All regions Plant species richness and endemism within the South-west 
Australian floristic region 

All regions Provision of authoritative names of Western Australian taxa 
All regions Online GIS biodiversity mapping (NatureMap) 
All regions Species database management software (Max) 
Wheatbelt, Swan, Goldfields Baselining the Wheatbelt NRM region (terrestrial) 

Table 10 - DEC Science Division Science Applications Unit Current Research Projects 

Summary of the Focus of DEC Science Division Research 

The DEC Science Division currently has 119 active research programs in areas relevant to terrestrial 

biodiversity and a further 19 projects in marine conservation. As illustrated in Figure 27 below, the 

majority of DEC’s terrestrial biodiversity research (by number of projects) is in flora and landscape 

conservation (collectively accounting for 63 percent of the projects). This is consistent with DEC’s 

research outputs (see Figure 23) and the important eco-services that flora and landscapes provide. 
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Figure 27 - Department of Environment and Conservation Research Division Research Project Area of Focus (2010-11) - 
Number of Projects 

Appendix 1 contains an analysis of current DEC Science Division research projects by region. As 

illustrated in Figure 28 below, the majority of DEC research projects excluding those that are focused 

on all regions, are focused on regions within the south west biodiversity hotspot (Warren, Swan, 

South Coast, South West, Wheatbelt and Midwest). However, only 10 percent of research projects 

are focused on the mining intensive regions of the Pilbara and Goldfields, including the very large 

Pilbara Biological Survey project, which is one of the largest projects the Division has undertaken. 
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Figure 28 - Geographical Focus of DEC Research Projects (Number of Projects) 

Figure 29 below illustrates the number of DEC Science Division projects focused on different areas of 

investigation in each region. 

 

Figure 29 - Number of Department of Environment and Conservation Science Division Research Projects  by Area and 
Region of Focus 

The analysis in Figure 27, Figure 28 and Figure 29 needs to be treated with a high degree of caution 

as it is based on the number of projects rather than the size and cost of the project. A cost based 

analysis has not been possible due to the absence of data in the public domain. However, given the 

higher costs associated with undertaking research in remote and in particular, the northern parts of 

the State, it is highly likely that a larger amount of resource would be consumed by projects in the 

Pilbara and Kimberley. 
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Perceptions of Effectiveness of DEC 

As the State Government agency that has primary responsibility for administration of State 

legislation that pertains to the protection and conservation of the natural environment, DEC comes 

under considerably greater formal and informal scrutiny than the other players in the State’s 

terrestrial biodiversity knowledge system. Given this scrutiny has been published and receives 

considerable informal attention, it would be remiss of this analysis not to comment on the formal 

and informal scrutiny DEC receives as far as that scrutiny pertains to its role in the Western 

Australian terrestrial biodiversity knowledge system. Compared to similar agencies in other States 

that do not have research capacity, the scientific research capability at DEC significantly increases its 

ability to undertake effective management and deliver conservation outcomes that are based on 

sound scientific evidence.83 

Formal Scrutiny 

In June 2009, the Western Australian Auditor General completed a performance examination of 

conservation of threatened species.84 While this report noted that DEC has some successful 

programs to address broad-scale threats to multiple species, it also concluded that in many areas, 

threatened species are not being effectively protected. The examination noted that: 

 The number of threatened species is rising and only a few species are improving; 

 Recovery action is not happening for most threatened species;  

 The majority of resource and effort are allocated to critically endangered species, placing 
vulnerable and endangered species at risk of further decline; 

 In areas that underpin conservation, such as habitat conservation, DEC is facing significant 
challenges; 

 Many of DEC’s activities for threatened species recovery are not enabled by existing 
legislation and DEC has had to develop policies to cover these gaps; and 

 The overall effectiveness of DEC’s threatened species conservation activities cannot be 
demonstrated. 

 

The conclusions drawn by the Auditor General’s review are indicative of the inadequate level of 

resources for conservation management given the size of the challenge. The scale of species richness 

and endemism in Western Australia, particularly in the South West Biodiversity Hotspot, provides a 

significant challenge for management of biodiversity with finite resources. However, given limited 

resources, science and information is needed to develop more cost effective implementation of 

conservation management actions and inform priority setting processes. Biodiversity knowledge 

provided by the biological research function in DEC assists in prioritising management actions and 

delivering conservation outcomes but is not sufficient to address all knowledge gaps given the size of 

the State, the richness of its biodiversity and the scale of threatening processes.85 

Increased knowledge and information on species, communities and ecosystems and their 

interactions with threatening processes is required to make significant improvements to effective 
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conservation action.86 For example (and on a positive note), change in the conservation status of a 

species does not necessarily mean that the environmental situation has deteriorated. In many cases, 

it is the result of an improved understanding of that species and its ecology. Indeed, the gazetted list 

of presumed extinct flora in Western Australia decreased from 53 species in 1991, to 13 species in 

2009. The reason for this is that biodiversity surveys have rediscovered species previously thought to 

be extinct resulting in a transfer from extinct list to threatened species list.87  

 

Informal Scrutiny 

The interview process that was conducted for this analysis also identified considerable informal 

scrutiny of DEC. Table 11 below summarises some of the comments made by interviewees against 

various issues and where possible within the scope of this review an explanation. The comments 

made demonstrate a perceived lack of distinction between the role of DEC as a management agency 

and the role of research undertaken by the Science Division to provide knowledge and information 

to support management actions.88 They are also indicative of a lack of understanding in the 

community of the multi-functional role of DEC in providing service to government. 

Issue Comment Explanation 

DEC’s target of 15 percent under 
reservation 

What is the scientific basis for this number? The Convention on Biological Diversity, to 
which Australia is a signatory target for2010 
was 15 percent of terrestrial ecosystems to 
be in protected areas. The COP10 meeting 
in Nagoya in October 2010 endorsed the 
‘Target 11’ that recommends 17 percent of 
terrestrial ecosystems to be in protected 
areas by 2020.89 

DEC’s land management resources Why is DEC acquiring land for reservation 
that it does not have resources to manage?  
 
DEC is responsible for managing the 
conservation of 14 million hectares of State 
land and does not have the resources to do 
so. As a result of climate change much of 
this land will be exposed to changing fire 
regimes and potential biodiversity loss. 
 
For example, the Goldfields Region cover 
approximately one third of the State and 
has 50 nature reserves. There are 24 DEC 
staff managing these reserves. This low 
level of resourcing places the conservation 
goal of the reservation policy at risk.90 

DEC appears to be under-resourced to 
effectively manage its prescribed lands91 
and land acquisition target. DEC has a level 
of resources as determined by government 
budget priorities to manage the 
conservation estate to a certain level. There 
will always be the capacity to increase the 
level of land management if this is 
considered to be a priority and more 
resources are made available. Reservation 
of land and natural vegetation is one of the 
primary means of improving conservation 
outcome as it provides legislative 
protection. Management actions such as 
destocking, closing down of watering points 
and baiting for feral predators on ex-
pastoral land provide significant 
biodiversity conservation outcomes.  
Climate change and altered fire regimes are 
an issue for all land managers. DEC has a 
significant capacity to manage fire with a 
fire management program for detection 
and suppression of wildfire and prescribed 

                                                           
86

 Interviews 
87

 Western Australian Auditor General (2009), Rich and Rare: Conservation of Threatened Species, Report 5, 
Government of Western Australia 
88

 Interviews 
89

 Interviews 
90

 Interviews 
91

 Interviews 



Pathway to an Enhanced Western Australian 
Terrestrial Biodiversity Knowledge System 
 

85 
 

Issue Comment Explanation 

burning to mitigate the scale and intensity 
of wildfires.92 

DEC Culture There is some public perception that there 
is a scientific and/or environmental 
protectionist culture at DEC that presents a 
conflict for staff with respect to their 
primary obligation as a public servant.93 This 
is particularly prevalent in regional DEC 
offices.94 

There is anecdotal evidence that this is an 
issue with environmental agencies 
globally95 and there are always critical 
views of government agencies96.  There are 
alternative perceptions that DEC does not 
provide sufficient protection of biodiversity 
in relation to development. It is the role of 
DEC scientists to undertake research to 
underpin the conservation of biodiversity 
consistent with government policy. Their 
role is to make available information based 
on quality science to inform policy and 
other decision making processes. Scientific 
research undertaken at DEC is independent 
and objective and is subject to peer review 
by the scientific community.97 

Offsets There is no transparency as to how offset 
investments are determined 

This is in part being addressed by the 
Western Australian Government 
Environmental Offsets Policy, proposed 
guidelines and a public Environmental 
Offsets register, as well as the draft Federal 
offsets policy (see later section). DEC 
scientists are not involved in determining 
offsets, albeit they do provide advice on the 
value of biodiversity assets.98 

Table 11 - Informal Scrutiny of the Department of Environment and Conservation 

The informal and formal scrutiny of DEC that is prevalent among many of those that interact with 

DEC is in most instances likely to be indicative of a number of fundamental challenges that DEC 

faces: 

 DEC would seem to be under-resourced given the quantum of lands that it is responsible for, 
and its objective of acquiring more lands; 

 DEC administers a Wildlife Conservation Act that commenced more than 60 years ago, with 
later amendments, and the Environmental Protection Act and Land Management Act that 
date from the 1980s, but have been recently amended. Understanding of the State’s 
biodiversity and conservation management practices has advanced considerably since this 
legislation was enacted;  

 In an environment of significant growth in economic development, DEC has a significant 
approvals and compliance work-load and is required to prioritise its regulatory activity and 
the provision of advice for high impact projects such as Browse, Gorgon, Oakajee and James 
Price Point, possibly at the cost of smaller, lower priority projects; and 

 In many cases, DEC is required to provide advice in a knowledge deficient environment due 
to the species richness and biological complexity of biodiversity in Western Australia. This 
means that research to address knowledge gaps is required or the precautionary principle is 
applied. While there are significant challenges in achieving adequate information on 
Western Australia’s biodiversity, DEC’s databases are currently the most authoritative and 
up to date information available on plant and animal distribution in Western Australia. For 
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example, NatureMap currently provides 2.6 million records on Western Australian species 
distribution, including data not available elsewhere, with key components such as 
threatened taxa actively maintained.99  

 

All of the above points are beyond the scope of this analysis, with the exception of the last point 

which is the subject of this paper. 

 

Western Australian Environmental Protection Authority 
The Environmental Protection Authority (EPA) comprises a five member board appointed by the 

Governor of Western Australia and is not subject to the direction of the Minister for Environment. 

The EPA has statutory powers under the Environmental Protection Act 1986 to conduct 

environmental impact assessments of development proposals that are likely to have a significant 

environmental impact, and report to the Minister on their environmental acceptability, recommend 

measures to protect the environment from environmental harm and pollution, and to provide advice 

to the Minister on environmental matters generally.  

The EPA is supported by the Office of the Environmental Protection Authority (OEPA). OEPA’s  

function is to support the EPA in conducting Environmental Impact Assessments (EIA), compliance 

and developing policies to protect the environment. The OEPA is accountable to both the Minister 

for Environment and the EPA. 

The EPA has a stakeholder reference group that meets bimonthly to provide input to the EPA on 

matters of policy, process and performance. Membership of this reference group includes Australian 

Petroleum Production and Exploration Association, Association of Mining and Exploration 

Companies, Chamber of Minerals and Energy, Chamber of Commerce and Industry, Conservation 

Council of Western Australia, World Wildlife Fund, Environmental Consultants Association, Urban 

Development Institute of Australia, WA Local Government Association, Department of State 

Development, Department of Environment and Conservation, Department of Mines and Petroleum, 

Department of Water, Department of Planning and the Western Australian Planning Commission. 

While the EPA does not undertake research in its own capacity it plays a critical role in the 

accumulation of data and knowledge pertaining to the State’s biodiversity: 

 The EPA is the custodian of data and knowledge that is maintained in the form of EIAs for a 
wide range of projects; and 

 The EPA has the ability to recommend conditions on the submission of such data (i.e. levels 
of confidentially that apply to the data). 

 

In this sense, the EPA is a major channel through which data and knowledge pertinent to the State’s 

biodiversity generated by project proponents could potentially be made more readily available. The 

EPA has commenced exploring methods of achieving this through its proposed Shared 

Environmental Assessment Knowledge (SEAK) platform. It should be noted that the EPA is also a 
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major customer of new knowledge created by the Western Australian biodiversity knowledge 

system.  

 

Botanic Gardens and Parks Authority 
The Botanic Gardens and Parks Authority (BGPA) is a Western Australian government statutory 

authority established to manage Kings Park and other designated State lands such as Bold Park in 

Floreat.  In 2010-11, it operated from a total revenue base of $31.5 million, which included a 

quantum of extraordinary sponsorship. 

The parks managed by BGPA have a public outreach and conservation purpose. As illustrated in 

Figure 30 below, the BGPA living collections at Kings Park and Bold Park contain approximately 60 

percent of all Western Australian Declared Rare Flora.100 

 

Figure 30 - Portion of Western Australian Declared Rare Flora Species in the Botanic Gardens and Parks Authority Living 
Collections 

The BGPA also operates a Science Directorate that undertakes research in the area of native plant 

biology. This research is designed to underpin conservation and ecology restoration knowledge that 

is extended to conservation and restoration practitioners and land managers. The key areas of 

investigation undertaken by the BGPA are: 

 Restoration ecology; 

 Seed science; 

 Conservation genetics; 

 Conservation biotechnology; and 
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 Orchid conservation 
 

The Science Directorate’s total operating budget for 2010-11 was $1.223 million, with nationally 

competitive grants funding over 50 percent of research outputs. 

The Research Directorate also plays a role in science education and training including the supervision 

of approximately 30 honours, masters and PhD research projects per annum.  

Restoration Ecology Program 

The Restoration Ecology Program undertakes research and operations to enhance and restore the 

conservation values of degraded lands including urban bushland remnants, agricultural and post-

mine lands. The key focus of the group is on the designated lands of the Botanic Parks and Gardens 

Authority (Kings Park and Bold Park). However, externally funded projects contribute to restoration 

ecology knowledge of the State’s ecosystems in general and contribute toward research capability. 

Key research areas in the program are: 

 Understanding ecological processes influencing plant establishment, namely processes that 
reflect seedling recruitment and survival and opportunities; 

 Understanding soil seed-bank dynamics; 

 Developing restoration principles including appropriate re-vegetation techniques and topsoil 
handling and storage technologies; 

 Understanding the processes and levels of ecosystem recovery; 

 Developing integrated weed management strategies; 

 Deriving seed quality standards; 

 Enabling benchmark standards to enable measurement of restoration success and closures; 
and 

 Undertaking monitoring programs to evaluate restoration progress and to identify follow-up 
restoration measures. 

 

Table 12 below lists research partners in the BGPA’s Restoration Ecology Program. 

Research Partners Research Partners 

Rocla Quarry Products Iluka Resources 
Fire and Emergency Services Authority Sinosteel Corporation 
Shark Bay Salt Karara Mining 
Westralia Airports Corporation Westonia Gold 
Department of Defence Main Roads Department 
Newcrest Mininig Jandakot Airport 
BHP Billiton Iron Ore Griffin Mining 
Rio Tinto Iron Ore Grange Resources 

Table 12 - Botanic Gardens and Parks Restoration Ecology Program Research Partners 

 

Table 13 below summarises current research projects being undertaken by this program. 
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Research Project Partners 

Bold Park restoration research program  
Mt Eliza Escarpment restoration monitoring and reporting 
program 

 

Developing sustainable restoration of Banksia woodland 
communities disturbed through sand quarrying activities 

Rocla Quarry Products 

Assessing the impact of fire suppressing agents on native 
vegetation in Western Australia 

Fire and Emergency Services 

Researching and developing integrated restoration of 
borrow puts for Shark Bay Resources 

Shark Bay Salt 

Deriving research benchmarks for nationally threatened 
plant species occurring on Westralia Airports Corporation 
Land 

Westralia Airports 

Developing conservation of two rare plant species: 
Centrolepis caespitose and Eleocharis keighery on RAAF 
Pearce 

Department of Defence 

Weed control and biodiversity rehabilitation for Newcrest 
Operations at Telfer 

Newcrest Operations 

Table 13 - Botanic Gardens and Parks Authority Restoration Ecology Program- Current Research Projects 

Broad-acre Agriculture Restoration Program 

The objective of this program is the acquisition, propagation and site delivery of multi-beneficial 

native plants to enhance the ecological and economic sustainability of agricultural systems. The 

program revolves around the following research activities and themes: 

 Acquiring and banking native plant genetic resources, which benefit broad-acre agricultural 
systems. In the case of existing plants with known potential, the program aims to expand 
their genetic base with a view to developing genotypes with improved benefit to agriculture; 

 Ex-situ germplasm characterisation, conservation and distribution. Characterisations include 
contrasts with existing ‘best bet’ plant options to understand the potential role and impact 
of new plant species; 

 Germplasm propagation; 

 Understanding native seed biology and ecology to improve successful establishment and 
integration into broad-acre agricultural systems; 

 Understanding and developing seed enabling technologies to improve plant establishment 
and survival; 

 Developing technologies to deliver efficient field delivery to broad-acre sites through direct 
seeding; 

 Understanding and development of seedbed management and weed control specific for 
native perennial options; and 

 Community networking, education and participation in relation to the role and integration of 
native perennials into farming systems. 

 

Table 14 below lists research partners in the BGPA’s Broad-acre Restoration Program. 

Research Partners Research Partners 

Cooperative Research Centre for Future Farming Industries Australian Wool Innovations 
Meat and Livestock Australia Department of Agriculture and Food Western Australia 

Table 14 – Botanic Gardens and Parks Authority Broad-acre Agriculture Restoration Program Research Partners 

 



Pathway to an Enhanced Western Australian 
Terrestrial Biodiversity Knowledge System 
 

90 
 

Restoration Ecophysiology Program 

Plant restoration ecophysiology is the science that studies the re-introduction and survival of native 

plants and other organisms into disturbed or degraded landscapes such as post-mining or farm sites. 

The Restoration Ecophysiology Program is co-funded by Rocla Quarry Products and the Western 

Australian State Government. The outputs of the program are expected to provide mining 

companies with insight towards resolving the unacceptably high plant mortality that is currently 

observed post mining, where in the case of some species less than 2 percent of scarce seed survive 

to maturity. By understanding plant environment interactions at every stage through the plant 

production and out-planting system restoration techniques can be improved. 

The key objectives of the program are: 

 Translocation of rare plant material raised from severely limited seed resources or from 
tissue culture material of species extinct in the wild to re-establish new or expanded 
populations in the wild 

 Large scale nursery production of native plants for conservation, restoration and 
horticulture 

 Covering bush land, mining sites and farmland restoration across the State. 
 

Table 15 below lists research partners in the BGPA’s Restoration Ecophysiology Program. 

Research Partners Research Partners 

Rural Industries Research and Development Corporation Department of Primary Industries Queensland 
Cooperative Research Centre for Plant-based Management 
of Dryland Salinity 

Grains Research and Development Corporation 

Native Seeds Pty Ltd  

Table 15 – Botanic Gardens and Parks Restoration Ecophysiology Program Research Partners 

Table 16 below summarises current research projects being undertaken by this program. 

Research Project Partners 

A molecular ecophysiological assessment of the importance 
of using local provenance seed in native plant community 
restoration 

ARC Linkage: University of Queensland (administering 
partner), Alcoa World Alumina Australia and BGPA 

The spatial energetic pollination failure in habitat 
restoration 

ARC Linkage: University of Western Australia (administering 
partner) and BGPA 

Defining biologically significant units in Spinifex for 
improved ecological restoration in arid Australia 

ARC Linkage: University of Western Australia (administering 
partner), Rio Tinto, Chevron and BGPA 

Developing sustainable restoration of Banksia woodland 
communities disturbed through sand quarrying activities 

Rocla Quarry Products 

Driving research benchmarks for nationally threatened 
plant species occurring on Westralia Airport Corporation 
land 

Westralia Airport Corporation 

Understanding the ecophysiology reasons that underpin 
Banksia species establishment 

Rocla Quarry products 

Ecosystem restoration principles for Newcrest Operations, 
Telfer 

Newcrest Operations 

Conservation of the rare species Leucopogan cilate Iluka Resources 
Ecophysiological study of Tetrathea aphylla for restoration Polaris metals 
An integrated research program focussed on approaches 
for scaling up rehabilitation of two seagrass species, 
Posidonia australis, and Amphibolis antarctica, impacted by 
discharge from crystalising ponds 

 

Table 16 - Botanic Gardens and Parks Authority Restoration Ecophysiology Program Current Research Projects 
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Conservation Seed Science Program 

This program undertakes research into seed germination and dormancy, seed storage and longevity, 

seed ecology, seed enhancement technologies and site delivery techniques. The integration of these 

research areas improves the efficiency of use of native Australian seeds in plant conservation and 

habitat restoration. 

Key research areas include: 

 Classifying and understanding seed dormancy types and developing reliable methods for 
seed germination 

 Understanding the role and applications of smoke and germination-active chemicals isolated 
from smoke in seed germination ecology, restoration, horticulture and agriculture; 

 Assessing seed persistence, germination and dormancy traits in soil and canopy seed banks; 

 Determining seed storage behavior and longevity, and optimizing storage methods for 
effective conservation and restoration seedbanking; and 

 Developing seed enhancement technologies including seed priming, and the application of 
seed coating polymers and anti-stress agents to improve seedling emergence in broad-acre 
and mine site restoration. 

 

This program collaborates with national and international partners including other State botanic 

gardens and the Millennium Seedbank at the Royal Botanic Gardens in Kew, United Kingdom. It also 

works closely with Western Australian universities, the mining and agricultural industries and land 

care groups to ensure research outcomes are disseminated to the wider community. 

Table 17 below lists research partners in the BGPA’s Conservation Seed Science Program Program. 

Research Partners Research Partners 

University of Western Australia Alcoa World Alumina 
Curtin University Department of Primary Industries Victoria 
Royal Botanic Gardens Kew (United Kingdom) CRC for Plant-based Management of Dryland Salinity 
Department of Conservation and Land Management Meat and Livestock Australia 
Greening Australia BHP Billiton Iron Ore 
Murdoch University Rio Tinto Iron Ore 
Iluka Resources Sinosteel 
Rocla Quarry Products Shark Bay Salt 

Table 17 – Botanic Gardens Parks Authority Conservation Seed Science Program Research Partners 
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Table 18 below summarises current research projects being undertaken by this program. 

Research Project Partners 

A novel method of broad-acre weed seedbank management 
using a naturally occurring germination stimulant 

ARC Linkage: University of Western Australia (administering 
partner) and BGPA 

Investigation of the metabolism, molecular targets and 
environmental fate of the seed germination stimulant, 
butenolide 

ARC Linkage: University of Western Australia (administering 
partner), Worsley  Alumina, Iluka Resources, Mt Gibson 
Iron, Alcoa World Alumina Australia and BGPA 

Development of Cryopreservation for high value 
provenance collections of recalcitrant species used in post 
mining restoration 

ARC Linkage: Curtin University (administering partner), 
Royal Melbourne Institute of Technology, University of 
Queensland, University of Western Australia and BGPA 

Mechanisms and manipulation of seed dormancy 
maintenance in annual ryegrass and other weed species 

ARC Linkage: University of Western Australia (administering 
partner) and BGPA 

Broad scale implementation of native grass germination 
enhancement technologies 

RIRDC Research Grant 

Discovery of the molecular mode of action of karrikins in 
plants 

ARC Discovery: University of Western Australia 
(administering partner) and BGPA 

Impact of fire suppressing agents on native vegetation in 
Western Australia 

Fire and Emergency Services Authority 

Western Australian Seeds Program Millennium Seed Bank Project 
Seed atlas for the Pilbara – practical guidelines for the 
collection, processing, storage, germination and use of 
seeds in restoration for dominant and priority species in the 
Pilbara region 

BHP Billiton  

Seed conservation science for Western Australian orchids Millennium Seed Bank Project 
Investigation into the effect of topsoil stockpile age and 
depth on topsoil seedbank and seed recruitment 

BHP Billiton 

Investigating seed biology and optimising seed 
management to improve rehabilitation outcomes in the 
Pilbara 

Pilbara Iron Company 

Table 18 - Botanic Gardens and Parks Authority Conservation Seed Biology Program Current Research Projects 

Conservation Genetics Program 

This program is applying modern molecular techniques for research and practical outcomes in native 

plant conservation, species and plant community restoration, molecular ecology, native breeding 

and phylogenetics. It is seeking to understand the amount of genetic variation within species and 

processes that effect genetic variation, and the consequences of an erosion of genetic variation that 

are critical for the management, conservation and restoration of biodiversity. 

Key research areas include: 

 Assessment of genetic processes behind the diversification and evolution of the State’s 
biodiversity; 

 Identification of levels of spatial structure of genetic variation within and among natural 
populations for the assessment of impact, conservation management, restoration and post 
mining rehabilitation; 

 Genetic delineation of local provenance seed collection zones for improved native plant 
community restoration outcomes; 

 Experimental assessment of local adaptation and the consequences of mixing genetic 
provenances in a restoration context for improved native plant community restoration 
outcomes; 

 Application of population genomic and transcriptomic approaches to find genes that are 
adaptive in the natural environment, quantify their diversity and to reveal their ecological 
and physiological function; 

 Assessment of genetic variation in the context of resilience to climate change and other 
threatening processes; 
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 Taxonomic assessment and molecular phylogenetic research for an improved understanding 
of the diversity and natural relationships of native taxa; 

 Use of a DNA barcoding approach as a rapid species identification tool for conservation 
outcomes; 

 Understanding of realized mating patterns, pollen dispersal and the factors influencing 
reproductive success in natural plant populations; 

 Detailed analysis of realized long-distance dispersal of seed for an assessment of migration 
capacity in the face of climate change and other threatening processes; 

 Application of DNA fingerprinting and DNA sequencing for more efficient native plant 
breeding for horticultural markets; 

 Application of DNA fingerprinting and DNA sequencing techniques for molecular ecological 
forensics and identification; and 

 Monitoring of genetic fidelity and variation for the management of ex-situ and trans-located 
conservation collections. 
 

Wherever possible, genetics research programs are integrated with other Botanic Gardens and Parks 

science disciplines including restoration ecology, seed biology, ecophysiology and conservation 

biotechnology. 

Table 19 below lists research partners in the BGPA’s Conservation Genetics Program. 

Research Partners Research Partners 

Murdoch University BHP Billiton Worsley Alumina 
Hebrew University of Jerusalem Rio Tinto 
Curtin University Chevron Australia 
Cockburn Cement Karara Mining Limited 
Department of Environment and Conservation Cliffs Natural Resources 
Rocla Quarry Products Mt Gibson Mining 
Australian National University  University of New England 
University of Western Australia TiWest 
Alcoa World Alumina Australia  

Table 19 – Botanic Gardens and Parks Conservation Genetics Program Research Partners 

Table 20 below summarises current research projects being undertaken by this program. 

Research Project Partners 

A molecular ecophysiological assessment of the importance 
of using local provenance seed in native plant community 
restoration 

ARC Linkage: University of Western Australia (administering 
partner), Alcoa, BHP Billiton Worsley Alumina 

Managing evolutionary-ecological processes in restoring 
Banksia woodland resilience to global environmental 
changes 

ARC Linkage: University of Western Australia (administering 
partner), Rocla Quarry Products, BGPA 

Establishing genetic guidelines for the effective ecological 
restoration of seagrass meadows 

ARC Linkage: University of Western Australia (administering 
partner, Cockburn Cement, DEC, BGPA 

Conservation genetics of DRF Acacia karina Gindalbie Resources 
Dispersal and persistence of large-seeded forest species 
under global environmental change 

ARC Discovery: Murdoch University (administering partner), 
the Hebrew University of Jerusalem, Curtin University 

A population genetic assessment of Ricinocarpos brevis Cliffs Natural Resources 
Genetic composition of key tree species at Weelo Wollie 
Creek 

Rio Tinto 

Defining biologically significant units in Spinifex (Triodia 
spp.) for improved ecological restoration in arid Australia 

ARC Linkage: University of Western Australia (administering 
partner), DEC, Chevron, Rio Tinto 

Assessment of the putative new and threatened subspecies 
Grevilles thelemanniana subsp. Cooljarloo 

Ti-West Pty Ltd 

Table 20 - Botanic Gardens and Parks Authority Conservation Genetics Program Current Research Programs 
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Conservation Biotechnology Program 

This program undertakes research into advanced propagation and cryogenic research of plants for 

biodiversity conservation purposes of the Botanic Gardens and Parks Authority Act 1988. The 

program assists with specialised advice and assistance with in-vitro propagation of rare and/or 

recalcitrant plant taxon on the designated lands as part of BGPA Science Division restoration 

programs. The program also collaborates with DEC and Landcare for practical research outcomes 

such as providing micro-propagated plants for joint reintroduction projects. 

Key research areas include: 

 Tissue culture propagation of endangered flora for ex situ conservation 

 Development of micropropagation methodologies for production of resilient plants of 
critically endangered species for reintroduction purposes 

 Application of cryogenic research for long-term storage of germplasm collections of 
endangered plants for ex situ conservation purposes 

 Investigation of practical methods for enhancing resilience to environmental stress and 
improving survival of native plants used in restoration of disturbed landscapes 

 Research into innovative biotechnology solutions for efficient mass propagation of native 
plants 
 

Table 21 below lists research partners in the BGPA’s Conservation Biotechnology Program. 

Research Partners Research Partners 

BHP Billiton Worsley Alumina Alcoa World Alumina Australia 
Murdoch University University of Western Australia 

Table 21 – Botanic Gardens and Parks Authority Conservation Biotechnology Program Research Partners 

 
Table 22 below summarises current research projects being undertaken by this program. 

Research Project Partners 

Assessing plant virus threats to indigenous Western 
Australian flora: implications for biodiversity, conservation, 
ecosystem reclamation and the wildflower industry 

ARC Linkage: Murdoch University (administering partner), 
Department of Agriculture and Food, Alcoa, Worsley 
Alumina, Saturn Biotech, BGPA 

Clonal propogation through tissue culture of the critically 
endangered Dryandra Montana(proteaceae) 

DEC, BGPA 

Table 22 - Botanic Gardens and Parks Authority Conservation Biotechnology Program Current Research Projects 

 

Orchid Conservation Program 

This program undertakes a broad range of research activities in orchid biology, ecology and 

evolution, propagation and conservation science and pollination biology. An important focus for this 

program is defining the relationship between terrestrial orchids and their fungal symbions in terms 

of ecological specificity.  

Key research areas include: 

 Orchids and associated mycorrhizal fungi 

 Pollination biology 

 Propagation and conservation science 

 Orchid in urban bushland 
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 Evolutionary biology 
 

Table 23 summarises current research projects being undertaken by this program. 

Research Project Partners 

A multidisciplinary research program to assess limiting 
factors and predict impacts of climate change for 
endangered Australian orchids 

ARC Linkage: Australian National University (administering 
partner), University of Western Australia, BGPA 

Above and below ground specialisation in Australian orchids 
and its implications for diversification and vulnerability 

ARC Linkage: Australian National University (administering 
partner), BGPA 

The roles viruses play in the decline of terrestrial orchids in 
Australia’s hotspots of biodiversity 

ARC Linkage: Murdoch University (administering partner), 
The Australian Orchid Foundation, Samuel Roberts Noble 
Foundation, BGPA 

Glossy leaved hammer orchid conservation Main Roads Department 

Table 23 - Botanic Gardens and Parks Authority Orchids Conservation Program Current Research Projects 

 

Translocation of Rare Flora Program 

BGPA has been involved in a number of translocation projects. Table 24below summarises current 

translocation research that is being conducted under this program. 

Research Project Partners 

Rare plant translocation program for Grevillea scapigera DEC, Great Southern District 
Wheatbelt region rare plant translocation program for 
Symonanthus bancrofti 

DEC, Yilgarn District 

New translocation sites for Eremophila resinosa Catalpa Resources 
Integrated conservation and translocation of Caladenia 
lodgeana 

Griffin Coal Mining Co. 

An integrated research program focused on practical 
outcomes for the ex situ and in situ conservation, 
restoration and translocation of the DRF Commersonia ‘Mt 
Groper’ 

Grange Resources Limited 

Table 24 - Botanic Gardens and Parks Authority Translocation of Rare Fauna Program Current Research Projects 

 

Summary of BGPA Research Programs 

The research program undertaken by BGPA is targeted primarily at developing flora restoration 

knowledge and capabilities that can be used by developers, particularly mining companies, in their 

restoration programs. BGPA has developed a strong reputation for working with the mining industry. 

In this regard, it has established a ‘service business’ whereby it is commissioned to undertake 

research that underpins restoration programs conducted by mining companies.101 

There is a perception that there is some overlap in capability between DEC and the BGPA.102 While 

there may appear to be capability overlap between the organisations at a higher program or 

initiative level, there would appear to be limited overlap, if any, at a project detail level. 

DEC is more focused on flora conservation and BGPA more focused on flora restoration. This is 

apparent in the respective seed bank programs, where the WA Herbarium is primarily focused on 

seed banking threatened species and the BGPA is more focused on seed banking for restoration 

purposes. The approximate areas of focus of the 34 2010 publications in which BGPA staff either 
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authored or co-authored is also indicative of BGPA’s focus on restoration. This is illustrated in Figure 

31 below. It is also worth noting from Figure 31, that while a significant portion of BGPA publications 

focused on other issues such as genetics, threatened species and survey and taxonomy (primarily 

taxonomy), it is highly likely this work was a derivative, or complementary to restoration research, or 

the result of research conducted on its living collection. 

 

Figure 31 - Botanic Gardens and Parks Authority - Approximate Distribution of 2010 Publications 

 

Western Australian Museum 
In 2010-11, the Western Australian Museum operated under a budget of $31.2 million.103 The 

Western Australian Museum hosts significant collections of primarily Western Australian fauna 

specimens. Staff of the Museum’s Terrestrial Zoology Department conduct research into various 

aspects of terrestrial animals, particularly their classification and naming, evolutionary relationships 

and ecology and behaviour. Most of the research undertaken by the Terrestrial Zoology Department 

revolves around the specimen collections summarised in Table 25, the results of which are routinely 

published in the Records of the Western Australian Museum and other scientific journals. The 

Western Australian Museum collections also support research and other fauna biodiversity 

conservation activities that are undertaken by other organisations including the university sector, 

DEC and environmental consulting firms. 
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Increased biodiversity survey activity that is associated with DEC’s regional surveys and individual 

site surveys has placed considerable strain on the resources for processing of new specimens to 

collections. The Western Australian Museum plays a critically important role in vouchering 

specimens collected by companies and environmental consultancies during the EIA process. This is 

undertaken on a cost-recovery basis, but places considerable strain on the Museum’s specimen 

storage space.  In 2010-11, 14,866 items were added to the terrestrial zoology collection. 104 

Fauna Collection 

The Terrestrial Zoology Department of the Western Australian Museum maintains a collection of 

specimens of terrestrial animals, most of which are Western Australian native species and is the 

custodian of specimens of native fauna taxon. The Museum’s Department of Aquatic Zoology also 

has substantial collections of terrestrial organisms including land snails and slaters. 

 Table 25 below summarises the Western Australian Museum’s terrestrial animal specimen 

collections. 

Collection Number of Specimens Comment 

Arachnid and Myriapod 600,000 Primarily a reference and research collection 
of mostly Western Australian species that 
are either stored in ethanol or slide 
mounted. 

Entomology 500,000 pinned 
specimens and 500,000 
specimens in ethanol 

Reference and research collection of mostly 
Western Australian species 

Mammalogy  56,500 Mostly Western Australian species 
Ornithology  37,000 animals, egg, nest 

and tissue specimens 
Mostly Western Australian species 

Subterranean Biology 12,000 animal and other 
specimens (e.g. 
stalagmites) 

Primarily a holding collection, while 
specimens are catalogued and assigned to 
another collection 

Table 25 - Western Australian Museum Fauna Specimen Collections 

Information on the WA Museum’s faunal collections is available through DEC’s online portal, 

NatureMap. 

The Western Australian Museum conducts research into terrestrial animals in a variety of scientific 

disciplines, including descriptions of new species and new genera, evolutionary relationships (often 

using molecular data), ecology and behaviour. The recent construction of a state-of-the-art 

molecular laboratory at the museum will enable the museum to conduct its own original research 

into the evolutionary origins of the WA fauna and to more easily diagnose new species using modern 

techniques. The laboratory and a three-year contract staff member was funded through an 

environmental off-set program by industry. 

Staff from the Western Australian Museum regularly publish the results of their research in peer-

reviewed scientific journals, and some staff actively seek State, National and international 

competitive grant funding to augment their research activities. Some staff members also co-

supervise post-graduate students at local, national and international universities, mostly on 

evolutionary research projects. 
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Perth Zoo 
Perth Zoo is a statutory authority that operates under the Zoological Parks Authority Act (WA) 2001. 

The Perth Zoo’s total operating budget for 2010-11 was $21.5 million.105 

Modern zoos play a major role in wildlife conservation. This role encompasses captive breeding for 

release programs, research into reproductive biology, education of the public about threatening 

processes, and participation in ex-situ and in-situ conservation.106 Perth Zoo’s small research 

program links directly with the conservation of native species to optimise the chances of survival of 

native species in the wild. 

While the Perth Zoo has fostered research for many years, its first formal research program was 

established in 1995 when Perth Zoo became a foundation member of the Marsupial Cooperative 

Research Centre (Marsupial CRC). This allowed the Zoo to develop strong threatened species captive 

breeding capability, which still operates in conjunction with DEC under the Zoo’s Native Species 

Breeding Program (NSBP). The Zoo’s Research Plan107 is aligned with the Perth Zoo Master Plan and 

the World Zoo Conservation Strategy. 

The purpose of research activity at Perth Zoo is to facilitate and carry out research that contributes 

to the conservation of threatened Australian and exotic species and contributes to the body of 

scientific knowledge that pertains to key species in the Perth Zoo collection. Research priorities are 

identified through the following processes: 

 High priority captive animal management issues that require attention; 

 Local, national or regional conservation research priorities; 

 Formal workshops with stakeholders (both internal and external); 

 Knowledge gaps identified by keepers, curators, veterinarians and managers; and 

 Requests for research opportunities from external researchers and students. 
 

The number of journal publications, conference presentations and other major publications 

authored or co-authored by Perth Zoo staff or Perth Zoo supported researchers has grown from 20 

in 2008 to 27 in 2011. This is illustrated in Figure 32 below.108 
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 Perth Zoo 2010-11 Annual Report 
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 Robertson, H. (2007), ‘Wildlife Conservation and the Perth Zoo’, National Wildlife Rehabilitation Conference 
Proceedings 
107

 Perth Zoo, (2005), Perth Zoo Research Business Plan 2005-2020 
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Figure 32 - Research Publications Authored or Co-authored by Perth Zoo Staff Members 

 

Native Species Breeding Program 

A key element of the program at Perth Zoo is its Native Species Breeding Program (NSBP). The NSBP 

is a captive breeding program concerned with the conservation of Western Australian fauna that 

supports DEC’s Threatened Species Recovery Plans by providing animals for release under DEC’s 

Western Shield Program. It also conducts research into the reproduction and other aspects of the 

biology of threatened Western Australian fauna. 

The NSBP has been involved in the captive breeding of a number of native fauna species including 

the following 18 species that represent 50 percent of the threatened fauna species in the Southwest 

biodiversity hotspot: 

 White-bellied Frog 

 Orange-bellied Frog 

 Sunset frog 

 Quokka 

 Carnaby’s Cockatoo 

 Western Quoll 

 Dibbler 

 Numbat 

 Gilbert’s Potoroo 

 Woma Python 

 Woylie 

 Western Swamp Tortoise 

 Shark Bay Mouse 

 Lancelin Island Skink 

 Baudin’s Cockatoo 

 Forest Red-tailed Black Cockatoo 
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 Muir’s Corella 

 Central Rock Rat 
 

Of the species listed above the White-bellied Frog, Orange-bellied Frog, Sunset Frog, Western Quoll, 

Dibbler, Numbat, Woylie, Western Swamp Tortoise, Shark Bay Mouse and Lancelin Skink have all 

been bred for release to the wild. 

Figure 33 below illustrates the trend in the number of selected key species produced that survive for 

more than 30 days under the NSBP.109 

 

Figure 33 – Number of Key Species Produced under Perth Zoo's Natives Species Breeding Program 

Veterinary Hospital 

The primary function of the veterinary hospital at Perth Zoo is to service the animal health needs of 

the Zoo’s collection. However, the veterinary hospital at the Perth Zoo also performs other critical 

functions: 

 Quarantine service for animals entering and exiting the NSBP; 

 Supporting research projects examining disease in native wild animals; 

 Supporting conservation medicine, which is the science of examining disease at an 
ecosystem level in order to understand the role of health and disease in wild animals and 
how it relates to their conservation. Supporting activity ranges from administration of field 
anesthesia and health assessment to participating in recovery teams; and 

 Rehabilitation of injured endangered species, in particular three species of black cockatoo; 
and 

 Quarantine services for animals seized by the Australian Quarantine Inspection Service and 
Australian Customs. 
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Australian Species Management Program 

The Australian Species Management Program (ASMP) provides coordinated management and 

planning recommendations for the species residing in the Zoo and Aquarium Association member 

institutions. Perth Zoo staff members are actively involved in various taxonomy advisory groups 

associated with this program. Perth Zoo is currently supporting a PhD candidate who is using 

mathematical modelling to study questions associated with captive breeding for reintroductions to 

the wild, specifically to determine the number of animals that should be reintroduced, how often 

and for how long. The results of this research will be important in determining future native species 

captive breeding efforts by the Perth Zoo. 

 

Western Australian University Sector 
The Western Australian university sector undertakes considerable fundamental research in fields of 

investigation that are commonly relevant to the multi-disciplinary field of terrestrial biodiversity. 

For the following reasons, acquiring a clear picture of the research undertaken in the university 

sector that pertains to the State’s terrestrial biodiversity is a challenging task:  

 Research outputs that pertain to biodiversity, are typically not classified as biodiversity. 
Biodiversity spans a range of fields of scientific investigation including microbiology, botany, 
zoology, ecology, soil science etc. Furthermore, not all outputs in such fields of investigation 
pertain specifically to biodiversity. As such, a detailed and somewhat subjective analysis of 
research outputs is required to ascertain capability in the field of terrestrial biodiversity; 

 There is reasonable co-authorship across the Western Australian university sector in fields of 
investigation relevant to terrestrial biodiversity, rendering it difficult to assign some research 
outputs to a specific university; 

 Western Australian universities have been active in appointing adjunct staff from non-
university research organisations such as DEC, WA Museum and BGPA, allowing the 
university to claim credit for publications authored by adjunct staff; and 

 While considerable collaboration occurs across the Western Australian university sector, 
there is also considerable competition for external funding, students and the opportunity to 
host prestigious research centres. As such, individual universities tend to adopt a somewhat 
competitive position with the information that they provide on research capabilities in the 
area of terrestrial biodiversity. 

 

The following subsections describe the organisation of research capability that is relevant to 

terrestrial biodiversity at the University of Western Australia (UWA), Curtin University (Curtin), 

Murdoch University (Murdoch) and Edith Cowan University (ECU) as well as the espoused terrestrial 

biodiversity research capability at each university. The final subsection then compares research 

relevant outputs from each university based on 2010 Excellence in Research Australia data, as well 

as a bibliometric analysis. 
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University of Western Australia 

The majority of research carried out at UWA relevant to terrestrial biodiversity is conducted by 

permanent staff within the University’s Faculty of Life and Physical Sciences and Faculty of Natural 

and Agricultural Sciences, and in the area of flora, through close collaboration with BGPA. 

Table 26 below lists key members of permanent staff at UWA and the broad focus of their research 

activity. It should be noted that some members of permanent staff, also work at other organisations 

that are contributors to the Western Australian biodiversity knowledge system. For example, 

Professor Kingsley Dixon is the Director of the Science Directorate at BGPA and Professor Steve 

Hopper is currently the Director for the Royal Botanical Gardens Kew, although is joining UWA on a 

full time basis next year. 

Researcher (Permanent Staff) Area of Investigation 

Prof. Tony O’Donnell Environmental microbiology and ecogenomics 
Prof. Lyn Abbott Soil animals, soil fungi, soil microbiology and soil ecology 
A/Prof Boris Baer Evolutionary biology and pollination ecology 
A/Prof Roberta Bencini Animal ecology 
Prof Tim Colmer Plant ecopysiology 
A/Prof Barbara Cook Freshwater biology 
Prof Peter Davies Freshwater ecology 
Prof Raphael Didham Animal ecology/entomology 
Prof Kingsley Dixon Plant ecology and pollination biology 
A.Prof Pauline Grierson Ecosystem ecology 
Prof Richard Hobbs Restoration ecology 
Prof Steve Hopper Conservation biology 
A/Prof Jason Kennington Conservation genetics 
Prof Siegy Krauss Conservation genetics 
Prof Hans Lambers Plant ecophysiology 
A/Prof Etienne Laliberte Plant community ecology 
A/Prof Harriett Mills Animal ecology 
A/Prof Nicola Mitchell Animal ecology and evolutionary biology 
A Prof Daniel Murphy Soil ecology and microbial biodiversity 
Prof David Pannell Environmental economics 
A/Prof Pieter Poot Conservation biology 
A/Prof Charles Price Plant ecophysiology 
A/Prof Michael Renton Quantitative ecology 
Prof Dale Roberts Animal ecology and evolutionary biology 
A/Prof Kimberley Van Niel Spatial ecology 
Prof Erik Veneklaas Plant conservation biology and plant ecophysiology 
Prof Phil Withers Animal ecophysiology 
Prof Martin Barbett Plant pathology 
Prof Roger Jones Virology 
Prof Keith Smettem Ecohydrology 

Table 26 - University of Western Australia - Permanent Staff and Broad Research Focus 

UWA is also a member of a number of relevant national research centres and networks and State 

Centres of Excellence, and operates several relevant internal research centres. These are 

summarised in Table 27  below. 
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National Research Centres and 
Networks 

Relevant State Centres of 
Excellence 

UWA Research Centres 

Australian Research Council Centre for 
Excellence in Environmental Decisions 

Centre of Excellence in Climate 
Change, Woodland and Forest 
Health 

Centre for Environmental Economics and 
Policy 

Bushfire Cooperative Research Centre Centre of Excellence for 
Ecohydrology 

Centre for Evolutionary Biology 

Cooperative Research Centre for 
National Plant Biosecurity 

Isotope Research for the Earth and 
Environment 

Centre of Excellence in Natural Resource 
Management 

Future Farm Industries Cooperative 
Research Centre 

 West Australian Biogeochemistry Centre 

National Environment Research 
Program Environmental Decisions Hub 

  

National Environment Research 
Program Northern Australia Hub 

  

Table 27 - University of Western Australia Biodiversity Related Research Centres and Networks 

During 2010 and 2011, permanent research staff members at the University of Western Australia 

were authors or co-authors of a total of 181 papers in peer reviewed journals relevant to terrestrial 

biodiversity. These are summarised in Figure 34 below. 

 

Figure 34 - University of Western Australia Permanent Staff - Number of Relevant Publications in Peer Reviewed 
Journals - 2010 and 2011 

During the same period, permanent staff at the University of Western Australia were the recipients 

of a total of 19 new relevant Australian Research Council grants and a further 14 relevant nationally 

competitive grants. 

Murdoch University  

Research activity that pertains to terrestrial biodiversity at Murdoch University (Murdoch) is 

undertaken primarily through the Centre for Fish and Fisheries Research, Centre for Phytophthora 
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Science and Management, Centre of Excellence for Climate Change, Woodland and Forest Health, 

Land Management Group, Terrestrial Ecology Research Group, Nature Based Tourism Group and the 

Parasitology Research Group. 

Table 28 below lists key members of permanent staff at Murdoch and the broad focus of their 

research activity. 

Researcher (Permanent Staff) Area of Investigation 

Prof Giles Hardy Impact of disease on ecosystem function and health 
Dr Katinka Ruthrof Woodland restoration and regeneration 
Dr Joe Fontaine Fire regimes 
Prof Richard Harper Catchment management, water sustainability 
Dr David Morgan Ecology of freshwater fish 
Prof Richard Bell Land management 
A/Prof Sue Moore Ecotourism, environmental policy 
Prof Neal Enright Ecology and management of fire prone ecosystems and restoration of plant 

communities to post-mined landscapes 
Prof Andrew Thompson Parasitology 
Prof Tom Lyons Climatology, climate change 
Dr Leonie Valentine Wildlife biology/ecology 
Dr Phil Ladd Fire regimes and pollination of native Western Australian plants 
Prof Bernard Dell Mycorrhizal fungi, mycophagy, forest health, forest management 
Prof Ian Potter Lamprey biology, Estuarine fish and crustaceans 
Dr Howard Gill Ecology of freshwater fish 
Dr Alan Lymbery Fish health, aquaculture, resource management and disease control 
Assoc. Prof Mike Calver Animal biology (e.g. cockatoos, reptiles) 
Dr Trish Fleming Wildlife biology (vertebrates) 
Dr Treena Burgess Fungal plant pathogens of native vegetation, invasive species 
Assoc Prof Belinda Robson Freshwater ecology 
Prof Mike Jones Plant viruses and nematodes 
Dr Jane Chambers Freshwater ecology and ecosystem restoration 
Dr Peter Spencer Wildlife molecular ecology, invasive species 
Dr Mike Bunce Ancient DNA to study the evolutionary history of extinct/endangered species 
Dr Kristin Warren Wildlife biology and population health 

Table 28 – Murdoch University - Permanent Staff and Broad Research Focus 

Murdoch is also a member of a number of relevant national research centres and networks and 

State Centres of Excellence, and operates several relevant internal research centres and groups. 

These are listed in Table 29 below. 

National Research Centres and 
Networks 

Relevant State Centres of 
Excellence 

Murdoch Research Centres and Groups 

National Climate Change Adaptation 
Research Facility (NCCARF) 
 

Centre of Excellence in Climate 
Change, Woodland and Forest 
Health 

Centre for Biomolecular Control of 
Disease (CBCD) 
 

Cooperative Research Centre for 
National Plant Biosecurity 
 

 Centre for Fish and Fisheries Research 
(CFFR) 

  Western Australian State Agricultural 
Biotechnology Centre (WABC / SABC) 

  Terrestrial Ecology Research Group 
 

  Fish Health Unit 
 

  Parasitology Research Group 
   

Table 29 – Murdoch University Biodiversity Related Research Centres and Networks 

http://www.vetbiomed.murdoch.edu.au/research/res_groups.html#BCD
http://www.vetbiomed.murdoch.edu.au/research/res_groups.html#BCD
http://www.crcplantbiosecurity.com.au/
http://www.crcplantbiosecurity.com.au/
http://www.cffr.murdoch.edu.au/
http://www.cffr.murdoch.edu.au/
http://www.sabc.murdoch.edu.au/
http://www.sabc.murdoch.edu.au/
http://www.murdoch.edu.au/goto/TerrestrialEcology
http://www.vetbiomed.murdoch.edu.au/research/FishHealth/Index.html
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During the period 2008 to 2010, researchers at Murdoch have authored or co-authored a total of 

220.3 apportioned publications110 relevant to terrestrial biodiversity. The distribution of these 

apportioned papers across various fields that are relevant to terrestrial biodiversity is summarised in 

Figure 35 below. 

 

Figure 35 - Curtin Permanent Staff - Number of Relevant Publications in Peer Reviewed Journals – Apportioned Papers – 
2008 to 2010 

During the same period research activity at Murdoch that is relevant to terrestrial biodiversity 

received total funding of approximately $25.0 million. The source and application of this research 

funding is summarised in Figure 36 below. 

 

 

                                                           
110

 Apportioned publication represents the sum of the percentage of a paper that fall into the field. For 
instance a paper that fall across genetics 60 percent and soil science 40 percent would carry a value of 0.6 and 
0.4 respectively.  
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Figure 36 - Research Funding Received by Murdoch University for Research Relevant to Terrestrial Biodiversity - 2008-10 

 

Curtin University 

Until 2010, most research activity at Curtin relevant to terrestrial biodiversity was undertaken 

through the former Department of Environmental Biology and the Centre for Ecosystem Diversity 

and Dynamics. In 2010, Curtin established the Curtin Institute for Biodiversity and Climate (CIBC) 

with the objectives of: 

 Building Curtin’s biodiversity research capacity; 

 Becoming a ‘one-stop-shop’ for biodiversity research and Curtin; 

 Creating synergies in biodiversity research; 

 Forging strong and enduring partnerships; and 

 Positively influencing society. 
 

A key purpose of Curtin’s investment in the CIBC is to facilitate trans-disciplinarity to address 

biodiversity challenges in the following broad areas: 

 Evolution 
Understanding the evolutionary, historical and current ecological processes underpinning 
the patterns of biodiversity is the core focus of CIBC’s Evolutionary theme. Main projects 
include (1) discovery and description of plant, animal and fungal taxa, (2) molecular-
phylogenetic studies of major clades to elucidate the evolutionary history of the Australian 
biota, (3) genetic studies of rare, endangered and biogeographically crucial taxa using 
phylogeographic approaches, (4) evolution of life-history traits and syndromes, and (5) 
survey and mapping of biodiversity. 
 
The main areas of current expertise in the Evolution Theme include systematic of plants, 
animals and fungi, evolutionary ecology, molecular phylogeny and phylogeography, 
biogeography, plant functional trait ecology, vegetation classification and mapping. 
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 Conservation 
Climate change and other threatening processes that challenge biodiversity conservation are 

core foci for CIBC’s Conservation Theme. Main projects include (1) rapid assessment 

technology for faster, smarter and more accurate biodiversity assessments, (2) the 

development of Biodiversity Information Management Systems (3) Understanding the 

spatial patterns of biodiversity and carbon, (4) determining the location, nature and 

management of refugia, and (5) functional and process understanding of biodiversity. 

The main areas of current expertise in the Conservation Theme are disturbance ecology, 

community ecology, database management, population genetics and gene flow, 

conservation biotechnology and genetics, restoration ecology, environmental management, 

plant biology, zoology and biodiversity assessment. 

 Resilience 
The core focus of the Resilience Theme is to prevent, minimize and redress the effects of 

human activity on the environment. Research projects include (1) developing approaches to 

restoring ecosystem functioning to disturbed lands, (2) documenting the impact of 

disturbance on biodiversity, (3) developing adaptive responses to the impacts of climate 

change on biodiversity, (4) understanding how ecosystems respond to, and where possible 

absorb, the effects of agriculture, mining, fire and other activities, and (5) examining the 

impact of invasive species on ecosystem function. 

The main areas of current expertise in the Resilience Theme are disturbance ecology, 
invasive biology, restoration ecology, entomology, sociology, environmental management, 
and biodiversity assessment. 
 

 Integration 
The core focus for the Integration Theme lies in understanding the relationship between 
people and biodiversity. Main research foci are (1) developing frameworks to link scientific, 
local and indigenous knowledge, (2) developing approaches to link theory and practice in 
context, (3) identify systemic links between the dimensions of biodiversity, and (4) 
developing processes and tools for integrative biodiversity conservation. 
 
The main areas of current expertise in the Integration Theme are urban and regional 
planning, economic and social policy, sociology, qualitative and quantitative analysis, 
environmental management, sustainability and adaptability. 

 

Curtin also hosts several well-equipped laboratories including an entomology laboratory and 

associated museum and an algology laboratory and associated diatom herbarium. 

Table 30 below lists key members of permanent staff at the CIBC. 
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Researcher (Permanent Staff) Area of Investigation 

Prof Grant Wardell-Johnson Fire regime, ecosystem management, biodiversity conservation, biogeographic 
patterns, forested ecosystems, disturbance ecology 

Prof Jonathan Majer Entomology, ant ecology, restoration ecology, bioinidication, biodiversity 
assessment 

Prof Ladislav Mucina Vegetation survey, classification and mapping, biodiversity science, plant 
ecology, plant taxonomy, evolutionary plant biology and conservation biology 

Prof Richard Oliver Fungal diversity, crop genetics, molecular biotechnology 
Emeritus Prof Byron Lamont Plant-soil relations, plant-animal relations, conservation of rare species, 

community and population ecology and plants, restoration ecology 
Prof Kliti Grice Biogeochemistry, biomarkers, stable carbon and hydrogen isotopes, algal 

biofuels, petroleum 
Prof Graham Seal Cultural diversity, traditional knowledge, sustainability and adaptability, 

regional research 
Prof George Curry Rural development, farming systems in developing countries, subsistence 

agriculture and cash cropping, migration 
Prof Phil Ohara Political economy of climate change, global political economy, economic and 

social policy 
Prof Roy Jones Regional development and planning, heritage studies and tourism 
Prof Elaine Davison Plant pathology and mycology, forest and horticultural disease 
Prof Ricardo Mancera Biomolecular modelling, computational chemistry, structural bioinformatics, 

conservation biotechnology, biomolecular modelling and structural 
bioinformatics 

Prof David Hedgcock Environmentally sustainable urban planning 
A/Prof Mark Gibbberd Water, irrigation plant stress physiology, sustainability, viticulture and 

oenology 
A/Prof Jacob John Aquatic biodiversity and climate change, diatoms, algal blooms, microbiolites 
A/Prof Monique Gagnon Ecotaxicology, industrial pollution, fish health 
A/Prof David Groth Conservation genetics, molecular biology and genetics  
Dr Philip Groom Plant ecophysiology, plant ecology, ant ecology 
Dr Christine Cooper Comparative ecophysiology of Australian vertebrates 
Dr Richard Harris Invasive species, community ecology, ant ecology 
Dr Elizabeth Watkin Microbial population dynamics, microbial activity in mining biotechnologies 
Dr Tom Schut Relationships between land use and environment, applications of remote 

sensing and imaging systems, spatial modelling 
Dr Brian Heterick Invertebrate taxonomy, biodiversity assessment and monitoring 
Dr Kylie Munyard Discovery of microsatellite markers, molecular genetics in mammals 

Table 30 – Curtin University - Permanent Staff and Broad Research Focus 

Curtin is also a member of a number of relevant national research centres and networks and State 

Centres of Excellence, and operates several relevant internal research centres. These are 

summarised in Table 31 below. 

International Research Centres and 
Networks 

National Research Centres and 
Networks 

Curtin Research Centres 

International Society of Mediterranean 
Ecologists 

Australian Centre for Necrotrophic 
Fungal Pathogens 

Curtin Institute for Biodiversity and 
Climate Change 

International Association of Vegetation 
Science 

Supporting Cooperative Research 
Centre for Contamination 
Assessment and Remediation of the 
Environment 

Centre of Excellence in Cleaner 
Production 

Brazilian Network on Modelling of 
Terrestrial Systems and Evolution 

Western Australian Terrestrial 
Biodiversity Node of the NCCARF 

Curtin University Sustainable Policy 
Institute 

  WA Organic and Isotope Chemistry 
Centre 

  Australian Sustainable Development 
Institute 

Table 31 – Curtin University Biodiversity Related Research Centres and Networks 
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During the period 2010 to 2012, permanent research staff members at Curtin were authors or co-

authors of a total of 122 papers in peer reviewed journals relevant to terrestrial biodiversity.  These 

are summarised in Figure 37 below. 

 

Figure 37 - Curtin Permanent Staff - Number of Relevant Publications in Peer Reviewed Journals - 2010 and 2011 

Edith Cowan University  

Research relevant to terrestrial biodiversity at Edith Cowan University is undertaken through the 

University’s Centre for Ecosystem Management, which was established in 1995. Research 

undertaken through the Centre for Ecosystem Management revolves around the following core 

themes: 

 Resolving problems of habitat degradation 

 Mine site rehabilitation 

 Pollution 

 Ecosystem ecology 

 Ecosystem management 

 Threatened species 

 Cultural perceptions of the environment 
 

Table 32 below lists key members of Edith Cowan University’s permanent staff who undertake 

research through the Centre for Ecosystem Management. 
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Researcher (Permanent Staff) Area of Investigation 

Prof Will Stock Plant ecology and ecosystems management 
A Prof Ray Froend Hydroecology and terrestrial aquatic and riparian ecosystems 
A Prof Andrea Hinwood Environmental impact assessment and environmental epidemiology 
A Prof Mark Lund Mine void lakes 
Dr Robert Davis Wildlife ecology 
Prof Pierre Horwitz Aquatic ecology and management 
Dr Annette Koenders Freshwater invertebrates 
Dr Kristina Lemson Plant systematics 
Dr Eddie van Etten Fire ecology, vegetation analysis and mapping and restoration ecology 
Dr Ian Bennett Plant adaptation and physiology 
Dr Mary Boyce Chemical ecology 

Table 32 – Edith Cowan University - Permanent Staff and Broad Research Focus 

Researchers associated with the Centre for Ecosystem Management authored or co-authored 32 

relevant articles in peer-reviewed journals in 2009. 

Analysis of University Sector Research Output 

For the purposes of this analysis, an assessment of 2010 Excellence in Research Australia 

performance as well as a longitudinal assessment of relevant peer-reviewed publications has been 

undertaken. It should be stressed that while the outputs of this study is indicative of fundamental 

research capability, both methods of assessment have potential errors.  

2010 Excellence in Research Australia Comparison 

Excellence in Research Australia (ERA) is an Australian Research Council (ARC) initiative designed to 

assess research quality within Australian higher education institutions. Assessments are made using 

a combination of conventional academic indicators (quantum of competitive grants, publications in 

peer reviewed journals, etc.) and expert review by committees comprising experienced and 

internationally recognised experts. The ERA ranking categories are summarised in Table 33 below. 

ERA Score Definition 

5 Research output is well above world standard 
4 Research output is above world standard 
3 Research output is at world standard 
2 Research output is below world standard 
1 Research output is well below world standard 

Table 33 - Excellence in Research Australia Ranking Categories 

Examining ERA rankings in fields that are frequently associated with investigating issues pertaining 

to terrestrial biodiversity is indicative of core fundamental research capabilities in this area. Table 34 

below lists ERA assessed fields that are often associated with research into the area of biodiversity. 

ERA Code Field 

0501 Ecological Applications 
0502 Environmental Science and Management 
0503 Soil Sciences 
0599 Other Environment Sciences 
0602 Ecology 
0603 Evolutionary Biology 
0604 Genetics 
0607 Plant Biology 
0608 Zoology 
0907 Environmental Engineering 
1002 Environmental Biotechnology 

Table 34 - Excellence in Research Australia Assessed Fields Relevant to Terrestrial Biodiversity 
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The last ERA assessment of Australian higher education institutions was undertaken in 2010, with 

the next assessment currently underway and due to report in late 2012. While the 2012 data will 

provide a more contemporary comparison, in its absence this analysis has used the 2010 data. The 

results should be reviewed once the 2012 ERA data is available. 

According to the 2010 ERA rankings, UWA demonstrates the greatest fundamental research 

capability across the most directly relevant fields. UWA produced research output that was well 

above world standard in the fields of ecology and plant biology, above world standard in soil science, 

evolutionary biology and environmental engineering and at world standard in environmental science 

and management, genetics and zoology. While UWA’s output was too small to qualify to be assessed 

in ecological applications, other environmental science or environmental biotechnology, it did not 

produce any research output in the assessed fields that was below world standard. This is illustrated 

in Figure 38 below. 

 

Figure 38 - University of Western Australia 2010 ERA Results - Fields Relevant to Terrestrial Biodiversity 

According to the 2010 ERA rankings, Murdoch University has the second greatest capability in terms 

of performance and breadth of coverage. Murdoch University was not assessed in the fields of 

ecological applications, soil science, other environmental science, evolutionary biology, 

environmental engineering and environmental biotechnology. However, it produced output that was 

above world standard in zoology, at world standard in genetics, ecology and plant biology and below 

world standard in environmental science and management. This is illustrated in Figure 39 below. 
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Figure 39 – Murdoch University 2010 ERA Results - Fields Relevant to Terrestrial Biodiversity 

 

Compared to Murdoch and particularly, UWA , Curtin (see Figure 40) and ECU (see Figure 41) have 

limited capability in biodiversity research, as determined by 2010 ERA rankings in directly relevant 

fields. Both universities were only assessed in environmental management and ecology and both 

produced outputs in those fields that are either below or well below world standards. 
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Figure 40 - Curtin University 2010 ERA Results - Fields Relevant to Terrestrial Biodiversity 

 

Figure 41 – Edith Cowan University 2010 ERA Results - Fields Relevant to Terrestrial Biodiversity 

This analysis has a number of fundamental deficiencies as a proxy for assessing fundamental 

research capability: 
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 Fields of research relevant to biodiversity can span many disciplines that are not directly 
relevant to biodiversity such as economics and geographical information systems science. 
Similarly, fields that may be considered directly relevant to understanding terrestrial 
biodiversity will include research activity that is not directly relevant to the topic of 
terrestrial biodiversity. As such it is difficult to place a boundary around publications 
pertaining to terrestrial biodiversity; 

 ERA measures capture only conventional academic measures such as citations. Much of the 
research captured by ERA measures may not have any immediate practical application and 
indeed much applied and practical research may not be captured by or rate highly in an ERA 
assessment; and 

 The ERA analysis above is based on the 2010 assessment. The research base at each of the 
universities will have changed since then as staff employment profiles change, new grants 
are awarded and research students graduate. For example, Curtin’s Institute for Biodiversity 
and Climate was not established when the 2010 ERA assessment was undertaken and since 
that time Curtin has invested in broadening its biodiversity research capability. 

 

Peer Reviewed Publications 2007 to November 2011 

As a comparison to the ERA analysis, an analysis of the productivity of peer-reviewed scientific 

articles on terrestrial and freshwater biodiversity by UWA, Curtin, Murdoch and ECU was undertaken 

to support the assessment of fundamental research capability relevant to terrestrial biodiversity.111 

In order to identify publications that may relate to the field of biodiversity, a search was carried out 

using Thomson Reuters Web of Science (WOS) database112, for the period 2007 to 2011. The search 

identified articles published by researchers at each of the universities plus the Western Australian 

centre of the CSIRO, as well as articles that were authored by researchers from two or more Western 

Australian institutions. The resulting subset of approximately 16,000 articles was further refined by 

extracting articles categorised as relating to fields listed in Table 35 below. 

Field Number of Articles 

Plant Sciences 652 
Ecology 483 
Environmental Sciences 433 
Marine and Freshwater Biology 341 
Zoology 232 
Water Resources 225 
Evolutionary Biology 191 
Soil Science 175 
Engineering Environmental 142 
Environmental Studies 108 
Biodiversity Conservation 76 
Agricultural Economics Policy 40 
TOTAL 2,330 

Table 35 - Peer Reviewed Publications from Western Australian Universities and the CSIRO in Fields Relevant to 
Terrestrial and Freshwater Biodiversity - 2007-November 2011 

                                                           
111

 Mast, N. and Robertson, A. (2011), An Examination of Peer Reviewed Publications on Terrestrial and 
Freshwater Biodiversity by WA Universities and the CSIRO: 2007 to November 2011, University of Western 
Australia 
112

 A database containing a series of citation indexes, which provide a list of articles published within a set of 
more than 12,000 peer-reviewed journals 
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Publications on the WOS database are classified under multiple fields, whereby articles that are 

predominately classified within one area of research, may also be classified in another field where 

the links are less obvious. In order to further refine the subset, the articles identified in Table 35 

above were further refined by removing articles from that subset that were also classified in the 

areas of research summarised in Table 36 below. 

Excluded Field Excluded Field 

Agricultural Engineering International Relations 
Agricultural Multidisciplinary Management 
Agricultural Dairy Animal Science Mathematical Computational Biology 
Agronomy Mathematics Interdisciplinary Applications 
Behavioural Sciences Mechanics 
Biology Medicine Research Experimental 
Biophysics Meteorology Atmospheric Science 
Business Microbiology 
Cell Biology Mineralogy 
Chemistry Physical Mycology 
Chemistry Analytical Neurosciences 
Chemistry Multidisciplinary Nuclear Science Technology 
Chemistry Medicinal Nutrition Dietetics 
Computer Science Interdisciplinary Applications Oceanography 
Construction Building Technology Paleontology 
Endocrinology Metabolism Parasitology 
Energy Fuels Pharmacology Pharmacy 
Engineering Civil Philosophical Science 
Engineering Chemical Physics Atomic Molecular Chemical 
Engineering Ocean Physiology 
Engineering Mechanical Planning Development 
Engineering Industrial Political Science 
Ethics Psychology Multidisciplinary 
Fisheries Psychology Biological 
Food Science Technology Public Environmental Occupational Health 
Genetics Heredity Public Administration 
Geography Radiology Nuclear Medicine Medical Imaging 
Geosciences Multidisciplinary Remote Sensing 
History Reproductive Biology 
Horticulture Sociology 
Hospitality Leisure Sport Tourism Statistics Probability 
Imaging Science Photographic Technology Toxicology 
Immunology Urban Studies 
Integrative Complementary Medicine Veterinary Sciences 

Table 36 - Peer Reviewed Publications from Western Australian Universities and the CSIRO in Fields Relevant to 
Terrestrial and Freshwater Biodiversity  - 2007-November 2011 – Fields Excluded to Further Refine the Subset 

The exclusion of articles based on the fields listed in Table 36 above resulted in the further refined 

subset listed in Table 37 below.  
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Web of Science Record Count Percentage of 
Total 

Plant Sciences 455 33.93 
Ecology 315 23.49 
Environmental Sciences 252 18.79 
Marine Freshwater Biology 155 11.56 
Zoology 127 9.47 
Soil Science 106 7.91 
Water Resources 88 6.56 
Engineering Environmental 76 5.67 
Biodiversity Conservation 69 5.15 
Evolutionary Biology 69 5.15 
Biochemistry Molecular Biology 55 4.10 
Environmental Studies 55 4.10 
Economics  53 3.95 
Agricultural Economics 37 2.76 
Limnology 35 2.61 
Forestry 17 1.27 
Biotechnology Applied Microbiology 9 0.67 
Geography Physical 9 0.67 
Entomology 3 0.22 
TOTAL 1,341 100 

Table 37 - Peer Reviewed Publications from Western Australian Universities and the CSIRO in Fields Relevant to 
Terrestrial and Freshwater Biodiversity  - 2007-November 2011 – Final Refined Subset 

The articles that form the list in Table 37 were then tabulated with the institutional association field 

blinded. An international post graduate student researching marine mammal ecology at UWA who 

was not familiar with research activity undertaken at UWA then reviewed the articles in the list and 

produced a final list by including or excluding articles based on the criteria in Table 38 below. 

Field Included/Excluded 

Marine science Exclude 
Agriculture Exclude 
Engineering or hydrology unrelated to biodiversity Exclude 
Taxonomy and systematics related to any flora, fauna or microbe Include 
Remote sensing of habitats Include 
Plant/animal physiology pertaining to maintenance of biodiversity or threats to 
biodiversity 

Include 

Threatening processes (fire, drought, water extraction, climate change, invasive 
plants and animals, disease) 

Include 

Spatial statistics and modelling related to distribution of taxa Include 
Restoration ecology Include 

Table 38 - Peer Reviewed Publications from Western Australian Universities and the CSIRO in Fields Relevant to 
Terrestrial and Freshwater Biodiversity  - 2007-November 2011 – Rules Used to Complete Final List 

The final result was a subset of 504 articles relating to terrestrial biodiversity published by 

researchers at UWA, Curtin, Murdoch and ECU and Western Australian nodes of the CSIRO. The 

CSIRO’s publication track record and collaboration between the institutions is discussed in a 

following subsection. 

Figure 42 below illustrates the annual breakdown of the refined set of publications by the 

institutions for the period 2007 to November 2011. 
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Figure 42 - Indexed Publication Relating to Terrestrial Biodiversity - Western Australian Universities - 2007 to Nov 2011 
* Based on the trend illustrated in Figure 36, it would be expected that the total number of publications for 2011 will increase over 2010 

figures, with the 2011 data presented in the subset representing approximately 70% of the expected output for the year 

The WOS also facilitates an analysis of the impact of articles published by researchers at each 

institution by providing data on the levels of citation and the H-Index113. These data are summarised 

in Table 39 below.  

Institution Papers Citations Citations Per 
Paper 

H-Index 

University of Western Australia 315 1546 4.91 17 
Murdoch University 121 633 5.23 13 
Curtin University 87 881 10.13 10 
Edith Cowan University 35 191 5.46 13 

Table 39 – Indexed Publications Relating to Terrestrial Biodiversity – Western Australian Universities – 2007 to Nov 2011 
– Citation Data 

Like the ERA analysis in the previous subsection, this analysis has a number of sources of potential 

error: 

 Biodiversity was defined as the three levels of biodiversity (genetic, species and ecosystem), 
biodiversity assessment methodologies, threatening processes or the management and 
restoration of biodiversity and as such, some other areas of investigation which might be 
considered biodiversity may have been excluded; 

 It is likely that some fields of research that were excluded from the analysis (see Table 38) 
contained articles that are related to biodiversity that were not included in the final subset 
of articles; 

                                                           
113
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 The screening of articles based on the rules set out in Table 38 involved some level of 
decision-making at the margins of what might be considered an article about biodiversity; 
and 

 A number of publications will be double counted due to the authorship falling across more 
than one Western Australian institution (collaboration is discussed in a subsequent section). 

 

Irrespective of the sources of potential error some general observations can be made from this 

analysis: 

 Based on both the 2010 ERA data and the analysis of publications (ERA performance, 
number of publications and number of citations), UWA would appear to have the greatest 
breadth and depth in fundamental research capability in fields of research that are relevant 
to terrestrial biodiversity; and 

 The publications analysis would suggest that Curtin may have a greater fundamental 
research capability in at least some fields of research that are relevant to terrestrial 
biodiversity than that which is suggested by the 2010 ERA data, and in fact has research 
performance in the area approximately equivalent to Murdoch. This is evidenced by the 
number of publications and the high citation per publication rate assigned to Curtin by the 
analysis. 

 

CSIRO 
Nationally, CSIRO’s research activity relating to biodiversity is carried out across a number of its 

Divisions and National Research Flagships and through CSIRO’s responsibility for five National 

Collections. CSIRO has a budget of approximately $20 million per annum for marine biodiversity 

research and $30 million per annum for terrestrial biodiversity research. Most of the terrestrial 

biodiversity research undertaken by the CSIRO is directed at Queensland, Western Australian and 

the Northern Territory, where the nation’s biodiversity is relatively poorly understood, where there 

is significant terrain that has not been disturbed by development, and there is a projected increase 

in resources industry activity.114  

CSIRO’s biodiversity capability is spread across a Biodiversity Research Portfolio and several of its 

National Research Flagships including; Climate Adaptation, Sustainable Agriculture and Water for 

Healthy Country and Wealth from Oceans. Biodiversity capability also resides in the National 

Collections and the Atlas of Living Australia, which are managed by the CSIRO on behalf of the 

nation. These collections include the National Herbarium within which 131,000 of a total of 

1,100,000 catalogued accessions are from Western Australia (12 percent), the National Wildlife 

Collection within which 8,000 of a total of 115,000 catalogued accessions are from Western Australia 

(7 percent), and the National Insect Collection, within which 22,000 of a total of 190,000 catalogued 

accessions are from Western Australia (12 percent).   

CSIRO terrestrial biodiversity research priorities reflect state, national and international terrestrial 

biodiversity research priorities. The agency has the capacity to undertake strategic assessments at 

                                                           
114

 Interviews 
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the national or state level, and has a track record understanding ecological processes and 

biodiversity conservation and restoration in Western Australia.115 

Relevant expertise at the CSIRO in terrestrial biodiversity includes; 

 Species taxonomy, phylogeny and genetics and provision of taxonomic keys across most 
eukaryotic groups; 

 Rapid biodiversity assessment technologies ; 

 Geospatial modeling and monitoring for a range of key Australian ecosystems;  

 Environmental and conservation decision making and management; 

 Conservation and restoration of terrestrial ecosystems; 

 Environmental institutional economics and governance optimization relevant for 
biodiversity conservation and understanding; and 

 Social science and indigenous engagement in biodiversity governance and community 
understanding.  
 

In addition CSIRO is undertaking significant research with the federal government around generic 

aspects of environmental offsets policy and biodiversity evaluation metrics that would be easily 

expanded to the needs of Western Australia.116 

In pursuit of its priorities, CSIRO undertakes activities according to the key objectives summarised in 

Table 40 below 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                           
115

 Interviews 
116

 Interviews 



Pathway to an Enhanced Western Australian 
Terrestrial Biodiversity Knowledge System 
 

120 
 

Objective Description 

Biodiversity policy Develop a deep strategic alliance with policy-makers at Federal and key 
State levels, to assist with decision making, practical policies and 
initiatives as well as into effective action on the ground; 

Biodiversity status and trends  Develop, test and deliver state-of-the-art science indicators and 
analyses that are also consistent with emerging international practice 
to facilitate national monitoring and reporting of biodiversity status 
and trends, and improve the targeting of interventions 

Ecosystem function and services Develop landscape scale understanding of how biodiversity contributes 
to ecosystem function and the resilience of and quantification og 
ecosystem services on which human wellbeing is based  

Web portal for biodiversity: Atlas of living 
Australia  

Deliver on-line access to our knowledge base of Australia’s biodiversity, 
its status, distribution, and threats through the NCRIS funded Atlas of 
Living Australia (ALA) and the Centre for Australian National 
Biodiversity Research, through continued development and digitization 
of the National Biological Collections 

Biodiversity restoration and recovery  Develop tools, techniques and knowledge systems for the 
management, restoration and recovery of biodiversity in the 
conservation estate, forests and indigenous land, to ensure biodiversity 
resilience at large scales under environmental change 

Environmental governance  Devise institutional, governance and organisational principles that will 
underpin effective and enduring management (private and public) of 
Australia's biodiversity assets 

Valuing biodiversity Quantify the value of biodiversity and inform the establishment of 
biodiversity based ecosystem goods and services markets 

Accelerating species discovery  Explore new technologies to accelerate species discovery, taxonomic 
process, and the capture of biodiversity information 

Biodiversity and industry  Devise planning and management principles and operational tools to 
help land managers to better balance production, urban and regional 
development and conservation, and technologies to monitor 
biodiversity response to management 

Biodiversity and water Develop our understanding of the impacts of inland water flows and 
availabilities on the biodiversity associated with inland river 
catchments and water bodies   

Biodiversity and climate change  Provide knowledge needed by policy makers and ecosystem managers 
to anticipate likely impacts of climate change on species and 
ecosystems, and enable design of effective adaptation options to 
minimise negative impacts such as loss of species and services (through 
extinction, invasive species and increasing extreme events such as 
bushfires) as well as capture opportunities for positive change 

Adaptive management solutions Develops adaptation solutions for threatening processes such as 
bushfire and invasive plant and animal species 

Table 40 - CSIRO Core Terrestrial Biodiversity Objectives 

CSIRO has approximately 120 fulltime equivalent staff working on terrestrial biodiversity which 

includes ten relevant staff based in Western Australia.  Table 41 below summarises CSIRO terrestrial 

biodiversity research projects based in Western Australia, including those undertaken by CSIRO 

scientists not based in Western Australia. 
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DEC Region(s) Focus Project Title 

State wide SIEF Global Ecosystems Assessment Initiative -  Invertebrate 
Biodiversity 

State wide SIEF Global Ecosystems Assessment Initiative Biodiversity of 
Australian soils 

State wide Feasibility of assisted migration as a climate change 
adaptation strategy for Australian plants 

State wide Projecting trends in plant community composition and 
regional biodiversity under climate change 

Great Western Woodlands Pathways to weed invasion in the Great Western 
Woodlands  

Great Western Woodlands  Fire regimes Great Western Woodlands 
Great Western Woodlands TERN Great Western Woodlands Supersite 
Great Western Woodlands Understanding tree mycorrhizae dynamics under 

restoration   
Great Western Woodlands Enhancing persistence of Great Western Woodlands carbon 

stocks and biodiversity in a changing climate 
South west woodlands and catchments Plant invasions in Mediterranean climate hotspots in 

Australia and South Africa  
South west woodlands and catchments Restoring natural riparian vegetation systems previously 

infested by blackberry along the Warren & Donnelly Rivers 
SW WA 

Pilbara Modelling communities distributions in the Pilbara using 
Generalised Dissimilarity Modelling analysis 

Pilbara Pilbara priority threat management 
Kimberley  Kimberley priority threat management 
Kimberley Fire regimes and biodiversity in the Kimberley savannah 

ecosystems 

Table 41 - CSIRO Current Research Projects Based in Western Australia (including projects being undertaken by CSIRO 
scientists not based in Western Australia) 

 

CSIRO has collaborations in Western Australia with DEC and UWA that result in multiple joint 

research projects and publications. In addition to ten relevant research staff in Western Australia, 

CSIRO has two joint appointments with UWA and one with DEC. CSIRO’s current focus in Western 

Australia is the development of rapid biodiversity assessment technology, as well as understanding 

ecological processes in key mining regions such as the Great Western Woodlands and the 

Kimberley.117 While CSIRO has only a fraction of its terrestrial biodiversity research capacity based in 

Western Australia, as a national agency CSIRO detaches the physical location of its staff and 

capability from the regions or areas within Australia that are the target of this research. For 

example, three multiyear projects in CSIRO on a) biodiversity data geospatial distribution analysis, b) 

threatened species management decision analysis, and c) the impacts of fire and ecosystem process 

on post mine site restoration are/were funded by the Western Australian based mining industry 

are/were undertaken by CSIRO teams in Canberra, Brisbane and Darwin respectively (see Table 42) 

CSIRO’s biodiversity research staff based in Darwin are also better placed for working in northern 

Western Australia than it Perth-based staff. This is equally true for CSIRO’s activities in marine 

biodiversity in Western Australia through the Western Australian Marine Science Institute. 

Nonetheless in recognition of the increasing importance of Western Australia as focus for terrestrial 

biodiversity research, CSIRO has set a priority to recruit young biodiversity research scientists in 

Western Australia.  
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Research Staff Members and Location Area of Investigation 

Dr Owain Edwards (Perth) Evolutionary biology, population genetics and ecogenomics 
Dr Suzanne Prober (Perth) Plant and ecosystem ecology and ecosystem restoration 
Dr John Scott (Perth) Ecosystem restoration and the impact and management of invasive species 

under climate change 
Dr Bruce Webber (Perth) Invasive species ecology and biodiversity agro-ecosystem interactions  
Dr Oliver Berry (Perth) Invasive animal ecology and management 
Prof Raphael Didham (Perth) In vertebrate and ecosystem ecology 
Dr Carl Gosper (Perth) Plant Ecology and ecosystem restoration 
Mr Georg Wiehl (Perth) Plant and ecosystem Ecology 
Mr Paul Yeoh (Perth) Invasive species ecology and biodiversity agro-ecosystem interactions 
Mrs Kathryn Batchelor (Perth)  Invasive species ecology 

Dr Simon Ferrier (Canberra) Biodiversity spatial data modelling 
Dr Tara Martin (Brisbane) Conservation decision analysis 
Dr Alan Andersen (Darwin)  Animal ecology 
Dr Garry Cook (Darwin) 
Dr David Yeates (Canberra) 
Dr Leo Joseph (Canberra) 
Dr Andrew Young (Canberra) 
Dr Andrew Bissett (Canberra) 

Restoration ecology 
Entomology – Director of Australian National Insect Collection 
Ornithology -   Director of Australian National Wildlife Collection 
Plant genetics - Director of Australian National Herbarium  
Ecogenomics  

Table 42 - CSIRO Biodiversity Research Staff Current Working in Western Australia or Working on Western Australian 
Projects 

Based on the analysis of the Thomson Reuters WOS database that was discussed in the previous 

section118, CSIRO researchers located at Western Australian CSIRO research facilities authored or co-

authored a total 62 relevant papers during the period 2007 to 2011, with associated citations of 431, 

citations per paper of 6.95 and an H-index of 13. A similar number of publications relevant to 

Western Australia have been published by CSIRO scientists not based on the State.  

 

Other Potential Contributors 
As discussed in the introduction to this section of the report, there are other organisations who are 

potential contributors to an enhanced Western Australian terrestrial biodiversity knowledge system. 

These are as follows: 

 Minerals Companies 
As a result of the Environmental Impact Assessment process and other biodiversity surveys 
undertaken by companies in relation to their project sites, minerals companies hold a vast 
amount of biodiversity data. While some of this data is shared among non competing 
companies, much of this is treated as commercial-in-confidence, including that which is 
lodged with the EPA under the Environmental Impact Assessment process. It should be 
noted that the EPA is increasingly conditioning that Environmental Impact Assessment data 
be publically available. 
 

 Environmental Consultancies 
Current growth in the Western Australian economy, particularly in the State’s resources 
industries, has generated considerable assignment and research opportunities for 
environmental consultancies. Some of these consultancies make contributions to the 
biodiversity collections held by organizations such as the Western Australian Museum, 
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Western Australian Herbarium and the Botanic Gardens and Parks Authority. However, 
much of the biodiversity data held by these consultancies is treated as commercial-in-
confidence, either as a result of the contracts they have with their clients or for their own 
commercial competitive advantage. 
 

 Environmental NGOs, Community Groups and Individuals 
There are many environmental non-government organizations, community groups and 
individuals with an interest in components of terrestrial biodiversity who make substantial 
contributions to collections and scientific literature pertaining to the State’s terrestrial 
biodiversity. 
 

 Interstate and Overseas Research Institutes 
As global awareness of the significant of Western Australia’s biodiversity has increased, so 
has the body of research conducted by scientists outside of the State. From the large 
repositories of type collections held by British and other European herbaria and museums, 
to collaborative research on global topics that include Western Australian material, many 
institutes have staff working on Western Australian biodiversity. Examples include interstate 
universities, herbaria and museums, and similar international organizations such as the 
Royal Botanic Gardens, Kew, the Natural History Museum, London and the Smithsonian 
Institute in the United States. 
 

 Aboriginal Peoples 
The culture of Aboriginal Peoples in Western Australia is intimately linked to the natural 
environment and their knowledge of the State’s natural environment and biodiversity dates 
back many tens of thousands of years prior to white settlement. As such, the State’s 
Aboriginal People and their records and artifacts are an important source of knowledge on 
the State’s biodiversity. 

  



Pathway to an Enhanced Western Australian 
Terrestrial Biodiversity Knowledge System 
 

124 
 

Western Australian Biodiversity Knowledge System Resources and 

Capability Map 
Producing a Western Australian biodiversity knowledge system resources and capability map that 

accurately reflects individual organisation expertise and capability in a particular area that is relevant 

to terrestrial biodiversity is very difficult due to the breadth of issues researched by specific 

organisations and a lack of clarity as to where specific organisations have a comparative advantage. 

Indeed the capability map discussed in this section only provides an indication as to where specific 

capabilities may reside and does not address the important issue of scale and resources in detail. 

The capability map described in this section could also be criticised for not addressing a range of 

social science issues associated with biodiversity. 

The analysis in this section has made some preliminary judgements on individual organisation 

capabilities and capacity in specific areas based on information in the public domain and insights 

gained from the interview process. 

Key Elements of the Capability Map 
In generating a preliminary map this analysis has worked on the basis that the overall objective of an 

investment in an improved Western Australian biodiversity knowledge system in relation to 

interaction with industry is to: 

 Improve project investment decision efficiency and certainty; 

 Improve environmental stewardship; and thus 

 Achieve an optimal environment for sustainable development. 
 

In order to achieve this objective a scientifically informed decision environment pertaining to the 

interaction between the State’s biodiversity and development is required for government policy and 

regulatory decisions, environmental NGO decisions, industry, environmental consultants and 

researchers generating knowledge on which decisions are based. 

In order to map capability and capacity, we have considered broad interrelated areas of capability 

and capacity that underpin a scientifically informed decision-making environment for these 

stakeholders. These broad areas are: 

 Biodiversity Information Management Systems 

 Understanding Biodiversity Processes 

 Conservation and Restoration Capability 

 Biodiversity Surveying 
 

The various entities that generate knowledge for the State’s biodiversity knowledge system 

collectively contribute knowledge to each of these broad areas. This is illustrated conceptually in 

Figure 43 below.  Each of the broad areas of capability and capacity is discussed in the following 

subsections. 
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Figure 43 - A Scientifically Informed Biodiversity Decision Environment 

The capability map represented in Figure 43 above could be criticised for being overly simplistic. For 

example, it does not explicitly capture relevant social and economic sciences that will contribute to a 

scientifically informed decision-making environment and the nexus between these sciences and the 

environmental sciences incorporated in the information management system, understanding 

biodiversity processes, conservation and restoration capability and biodiversity surveying areas. 

Furthermore, capabilities may be more practically organised under different themes such as: 

 Biodiversity Information Management Systems; 

 Biodiversity Processes and Threats; 

 Restoration and Ex-situ Conservation; and 

 Taxonomy, Survey and Inventory. 
 

Additional decision areas may also include Environmental Decision Analysis and Conservation 

Planning, and Monitoring Biodiversity Condition and Response. 

Information Management System 

A dramatic improvement in the efficient and effective access to historical information and 

knowledge that has been generated by participants in the Western Australian biodiversity 

knowledge system is the most important need of industry.119 It is also important to the research 
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community in order to ensure that research activities are creating new knowledge, and that research 

projects are undertaken with maximum efficiency (i.e. information is not being collected or new 

knowledge being generated that already exists).120 It is important to the government to ensure 

effective decisions for conservation management and an efficient approvals process.121 

A vast amount of information and knowledge pertaining to the State’s biodiversity and interaction 

between development and the State’s biodiversity has been generated over the past 150 years, 

particularly the last 40 years. This includes data and knowledge: 

 Generated by companies when undertaking EIA and other project based biodiversity 
surveys; 

 Held by the EPA as part of the approvals and compliance process; 

 Generated by DEC as part of its science program, as well as wildlife licensing responsibilities; 

 Revolving around specimen collections managed by the WA Museum, WA Herbarium, BGPA, 
Curtin University, CSIRO and the Australian Museum;  

 Generated by research undertaken by organisations such as WA Museum, BGPA and Perth 
Zoo; 

 Generated by university research projects; and 

 Held by environmental consultants and companies. 
 

These data and knowledge exists in a range of hard and soft formats including: 

 Paper based field sheets; 

 Wet, dry and living specimen collections and digitised versions of parts of these collections; 

 Web portals providing access to census and specimen records 

 Unpublished and/or confidential reports (‘grey’ literature); 

 Peer-reviewed publications that are available from a range of academic publication 
databases and in hard copy; and 

 Compliance reports in hard and soft copy. 
 

Furthermore, it is stored in warehouses, storage boxes, office files, libraries and in digital formats at 

the facilities across the various participants in the Western Australian biodiversity knowledge 

system. Identifying and accessing data and knowledge that exists, including that held by private 

companies, can be difficult for analysts or decision-makers. 

Very advanced metadatabase, GIS and data semantics tools are becoming more available and could 

be used to create a sophisticated resource to facilitate efficient and effective access to existing data 

and knowledge pertaining to the State’s biodiversity, and the interaction between development and 

the State’s biodiversity. 

There are a number of initiatives within the State and across the country that are endeavouring to 

achieve this objective to varying degrees, including the Australian Centre for Ecological Analysis and 

Synthesis (ACEAS) within the Terrestrial Ecosystem Research Network’s Ecoinformatics facility122, 
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NatureMap, the Atlas of Living Australia, Florabase and the EPA Shared Environmental Assessment 

Knowledge (SEAK) project. 

While an investment in the development of such a database resource would dramatically improve 

the effectiveness and efficiency of decisions by all stakeholders, it is not a task without challenges. 

Indeed, large, well funded national initiatives are struggling to address the complexities of this issue.  

These challenges are as follows: 

 Information and Data Confidentiality 
In many instances, environmental information collected by companies for Environmental 
Impact Assessment purposes and during project scoping, is frequently considered to be 
commercial-in-confidence by those companies. The reason for this is that investment in this 
environmental information and knowledge process provides them with a competitive 
advantage over other companies that may subsequently wish to commence operations in 
the region. That is, by providing this information to competitors, they are providing them 
with a potential advantage in project start-up.123 Similarly, in some instances environmental 
consultants who undertake survey activities for companies retain the right to use 
information gathered for a particular company to support work they undertake for other 
companies and therefore, environmental companies that have ‘exclusive’ access to a large 
amount of project specific environmental data have a degree of contextual knowledge that 
provides them with a competitive advantage in the region. Once information is referred to 
the EPA for assessment, and subsequent compliance reporting, it is in the public domain, 
subject to confidentiality agreements between the EPA and the company. 
 
Most certainly there have been instances where companies share proprietary environmental 
data. However, this is typically in circumstances where there is a trade-off in benefits and/or 
the counterparties to the sharing agreement are not direct competitors (e.g. an iron ore 
company and an oil and gas company). There is also case precedence for government 
intervention on this issue. For example, under Federal Legislation, all data generated 
pertaining to ground water in the country must be disclosed to the Bureau of Meteorology. 
Furthermore, the EPA has begun recommending conditioning approvals such that data 
provided as part of the EIA process must be submitted to the public domain.124 
 
The non-disclosure issue doesn’t only apply to the private sector. For example, in the 

interests of protecting species, it is State Government policy not to broadcast the precise 

location of threatened species. If such policies are to be maintained, filters and levels of 

access to data would need to be established to ensure the integrity of such policies.125 

 Taxonomic Nomenclature 
A valuable component of the proposed State biodiversity information management system 
will be online tools for species identification that can be used to improve the efficiency of 
biodiversity surveys. This process has commenced through tools such as FloraBase and the 
Atlas of Living Australia. However, for such a tool to be effective, systems for aligning the 
organisational differences that sometimes exist in defining a taxon and taxonomy 
nomenclature will need to be provided.126 It should be noted that considerable recent 
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progress has been achieved in this area through projects such as the Australian Plant Census 
and National Species List. 
 

 Data Heterogeneity 
Historical data and knowledge that can be used to inform the direction or scope of an 
environmental study or survey is very valuable in improving the efficiency and quality of an 
investigative process. A significant amount of data and knowledge is generated by ‘amateur’ 
environmental investigators who are members of various conservation societies. Some 
scientific professionals question the scientific robustness with which such data are collected 
and recorded.127   
 
Classifying data is also an issue for data that have been collected and recorded according to 
accepted scientific protocols. Data that are collected and recorded by professional scientists 
that pertains to the environment are collected and recorded using a wide range of tools and 
for a wide range of purposes. Understanding the means by which data have been collected 
and the purpose for which it was collected is critical in understanding its relevance to a 
separate analytical task. 
 
As such, a system that captures and provides metadata on the collecting entity, means by 
which the data were collected, and the purpose for which they were collected, is critical to 
data available on a State biodiversity information system being useful.128 
 

 GPS Enablement 
As GPS technology has only been in common use for about the past ten years, the precise 
geographical location from which much historical data were collected may be questionable 
and may only be able to be approximated from coordinates on paper map.129 
 

 Efficient Uploading of Future Data 
In order to ensure that a State biodiversity information system contains contemporary data, 
and therefore useful, efficient means for the timely uploading of new data is critical. This 
would most likely be facilitated by a standardised format for new data lodgment with the 
EPA and within other organisations. Given the heterogeneity of contexts in which 
environmental data are collected and knowledge generated, this may prove challenging.130 
 

 Maintenance and Ownership 
For the proposed State biodiversity information management system to be a useful tool, and 
to provide the espoused benefits, it will need to be effectively maintained with access to the 
public ensured. The organisation best positioned to ensure maintenance and access needs 
to be identified.131 

 

Table 43 below summarises the main specific contributions that could be made to a State 

Biodiversity Information Management system by the various participants in the Western Australian 

biodiversity knowledge system. 

                                                           
127

 Interviews 
128

 Interviews 
129

 Interviews 
130

 Interviews 
131

 Interviews 



Pathway to an Enhanced Western Australian 
Terrestrial Biodiversity Knowledge System 
 

129 
 

Participant Main Area Specific Contributions 

Department of Environment and Conservation Biogeography Program 
Western Australian Herbarium 
Science Applications Program 
Field sheets from various surveys and other studies 
Publications from all programs 

Environmental Protection Authority EIA Datasets 
Compliance Reporting Datasets 

Botanical Gardens and Parks Authority Publications from all programs 
WA Museum Arachnid and Myriapod Collection 

Entomology Collection 
Mammalogy Collection 
Ornithology Collection 
Subterranean Collection 
Nature Map 
Research publications from all research 

Perth Zoo All publications 
University of Western Australia All relevant publications 
Murdoch University All relevant publications 
Curtin University All relevant publications 
Edith Cowan University All relevant publications 
CSIRO Systematics of most eukaryotic groups 

Rapid biodiversity assessment technologies 
Geospatial modelling and monitoring 
National Herbarium 
National Insect Collection 
National Wildlife Collection 
Integration with the Atlas of Living Australia 

Table 43 - Participant Potential Contributions to an Information Management System 

It is important to note that all participants in the Western Australian biodiversity knowledge system 

are contributors to a terrestrial biodiversity information management system, as it is primarily a 

portal for dissemination of their outputs. The relationship between a State biodiversity information 

management system and data and knowledge generated by other areas of activity is illustrated in 

Figure 44 below. 

 

Figure 44 - Relationship between an Information Management System and other Areas of Investigation 
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Understanding Biodiversity Processes 

This area involves the creation of new knowledge pertaining to the relationship between and among 

individual species and their environment within and across ecosystems, and how threatening 

processes and disturbance to any component of an ecosystem impacts on other components of that 

ecosystem and other ecosystems. This area of investigation is at the forefront of advanced 

knowledge on biodiversity and covers the following general topics: 

 Plant and animal ecology 

 Demography and reproductive biology 

 Plant and animal population biology and viability 

 Plant and animal ecophysiology 

 Soil ecology 

 Population and ecological genetics 

 Habitat fragmentation and small population processes 

 Phythopthora dieback spread and control and control of other plant diseases 

 Feral animal behavior and control 

 Weed ecology and management 

 Ecosystem fragmentation 

 Climate change vulnerability and adaption 

 Fire regimes for biodiversity 

 Hydrological processes 
 

Understanding of these issues in the context of Western Australia’s biodiversity is critical for 

government’s role in making conservation decisions and designing conservation and restoration 

programs in the context of the emerging new environmental law environment, where strategic 

assessments will underpin conservation actions. The information that is generated in this context is 

also pivotal for harnessing fundamental knowledge for applications in areas such as new agricultural 

crop and pasture species and varieties, new pharmaceuticals and water-wise plants for amenity 

horticulture. 

Table 44 below summarises the main contributions that could be made in the Understanding 

Biodiversity processes by the various participants in the Western Australian biodiversity knowledge 

system. 
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Participant Main Area Specific Contributions 

Department of Environment and Conservation Biodiversity and Climate Change Unit 
Fauna Conservation Program 
Flora Conservation and Herbarium Program 
Landscape Conservation Program 

Environmental Protection Authority  
Botanical Gardens and Parks Authority Restoration Ecology Program 

Pollinator Ecology Program 
Ecophysiology Program 
Conservation Genetics Program 
Orchid Conservation Program 

WA Museum  
Perth Zoo  
University of Western Australia Evolutionary Biology, Plant and Animal Ecology, Plant Ecophysiology, 

Animal Ecophysiology, Freshwater Ecology, Soil Ecology, Microbial 
Biodiversity, Quantitative Ecology, Spatial Ecology, Plant Pathology, 
Virology, Ecohydrology, Plant Taxonomy 

Murdoch University Fire regimes, freshwater ecology, 
Curtin University Fire regimes, forested ecosystems, plant ecophysiology, plant ecology, 

vertebrate ecophysiology, refugia 
Edith Cowan University Hydroecology and terrestrial aquatic and riparian ecosystems 
CSIRO Metacommunity ecology and phylogenetic diversity 

Ecological processes – fire, fragmentation, invasions, ecophysiology 
and hydrology, soil biology, cumulative impacts 
Ecosystem structure, function and service assessments 
Evolutionary biology – species phylogeny and genetics 
Biogeography, population genetics, phylogeography, climate change 
modelling 
TERN Supersite for long-term ecological research 

Table 44 – Participant Potential Contributions to Understanding Biodiversity Processes 

There is a strong overlap between understanding biodiversity processes and establishing 

conservation and restoration capability, as knowledge generated in this area is a fundamental 

premise to developing conservation and restoration capability. Similarly, new knowledge discovered 

through biodiversity surveys will inform the understanding of biodiversity processes. 

Conservation and Restoration Capability 

This area of investigation and knowledge services pertains to capability targeted at conservation and 

restoration intervention. It has both a public sector and private sector customer focus, with 

developers and mining companies seeking restoration services and knowledge, as well as potential 

conservation services as part of an offsets package, and the public sector seeking conservation 

services and knowledge. 

Specific areas of capability included in this area are: 

 Restoration seed banks and seed storage and germination knowledge 

 Conservation seed banks and seed storage and germination knowledge 

 Germplasm collection and storage programs 

 Living collections 

 Fragmentation and re-connection of ecosystems 

 Knowledge pertaining to the re-establishment of ecosystems 

 Species translocation 

 Ex-situ conservation and release programs 

 Conservation management 

 Soil science 
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 Monitoring the effectiveness of restoration programs 

 Effect of climate change on ecosystems and restoration programs 

 Refugia 
 

Table 45 below summarises the main contributions that could be made in the Conservation and 

Restoration area by the various participants in the Western Australian biodiversity knowledge 

system. 

Participant Main Area Specific Contributions 

Department of Environment and Conservation Biodiversity and Climate Change Program 
Fauna Conservation Program 
Flora Conservation and Herbarium Program 
Landscape Conservation Program 

Environmental Protection Authority  
Botanical Gardens and Parks Authority Restoration Ecology Program 

Restoration Seed Science Program 
Conservation Genetics Program 
Conservation Biotechnology Program 
Translocation of Rare Flora Program 

WA Museum  
Perth Zoo Native Species Breeding Program 

Veterinary Hospital 
University of Western Australia Restoration ecology, conservation biology, conservation genetics, 

pollination biology, environmental economics 
Murdoch University Disease and Ecosystems, Woodland Restoration, Catchment 

Management, Environmental Policy, Fire and Pollination, Fungi and 
Forest Health 

Curtin University Ecosystems management, refugia, conservation biotechnology and 
genetics 

Edith Cowan University Mine void lakes, ecosystems management, restoration ecology 
CSIRO Rapid biodiversity assessment technologies 

Geospatial modelling and monitoring 
Environmental and conservation decision-making 
Conservation management 
Ecosystems restoration 
Atlas of Living Australia conservation status data 
Morphological and phylogenetic diversity underpinning conservation 
Restoration ecology, climate adaptation 

Table 45 - Participant Potential Contributions to Restoration and Conservation Capability 

 

Biodiversity Surveying 

Capability in surveying can be categorised according to the following key areas: 

 Ensuring a current effective and efficient system of taxonomy for species identification; 

 Expanding the coverage and increasing the resolution of regional surveys; 

 Development of technologies and techniques for more efficient collection and processing of 
survey data at both a regional and project survey scale; and 

 Vegetation mapping. 
 

For surveys to be efficient and effective, identification of specimens collected needs to be timely and 

accurate. Inaccurate identifications can lead to negative consequences for both industry, 

government and the community. Misidentification of a specimen of a common species as a rare 
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species may lead to a requirement for extra (unnecessary) survey; conversely, misidentification of a 

specimen of a rare species as a common species, or of a new, undescribed species as a described 

species, may lead to failure to adequately protect important biodiversity and/or significant 

additional cost and time delays for companies. 

Identification of specimens in Western Australia is made more difficult by the absence of 

comprehensive State-wide or regional field guides, Floras and taxonomic treatments of many 

groups. In the case of plants, manyidentifications by consultants are performed by physically 

comparing specimens with reference material held in the Reference Collection of the Western 

Australian Herbarium. A comprehensive Flora of Western Australia, preferably in electronic format 

and with keys, images and full descriptions of all species, is urgently required. 

Increased Coverage and Resolution of Regional Surveys 

Biological surveys provide information on the distribution of genes, species and communities to 

enable an understanding of regional patterns in their composition and distribution. This information 

is used to provide the foundation for biodiversity planning and natural resource management across 

Western Australia. 

Greater coverage and resolution of regional and targeted surveys so that data produced by project 

site surveys can be efficiently and accurately placed in context is of high priority for industry. The 

discovery of a new species during a survey process or during operations is highly problematic both 

for industry, as it triggers a process whereby the company must undertake a wider ‘regional-style’ 

survey in an attempt to produce data that supports a hypothesis that the new species is not a short 

range endemic species132, and for conservation agencies, because effective conservation options 

during late-stage development or operations are often limited. 

Regional surveys are important to the scientific community simply from the perspective that 

Western Australia has one of the highest contemporary rates of new species discovery in the world, 

suggesting high potential for the discovery of new species of scientific interest, and an increasing 

proportion of newly discovered species are of conservation significance. 

Regional surveys will become increasingly important to both State and Federal policy-makers as the 

Federal Government, at least, adopts a more strategic approach to assessments. 

Conducting regional surveys is primarily the responsibility of DEC, with fauna taxonomy support 

provided by the WA museum.  

Efficient Taxonomy and Species Identification 

For surveys to be efficient and effective specimens lodged with the custodians of fauna and flora, 

taxon need to be processed efficiently and details of new taxon published through a common 

information system. Additionally, taxonomy nomenclature needs to be consistent across 

organisations. 

Surveying Technologies and Techniques 

Regional surveys are time consuming, resource intensive exercises. Rapid species identification 

based on genomics technologies has the potential to replace, or at least reduce the need for time 
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consuming, labour intensive morphology based taxonomy. Similarly, the cost of vegetation mapping 

can be reduced by the development of higher resolution remote sensing technologies.133 

Companies incur considerable costs when undertaking surveys at a project scale. Areas that that are 

characterised by cavernous or porous geology are required to undertake surveys for subterranean 

fauna species. The cost of a stygofauna or troglofauna survey is around $100,000 per week.134 

Furthermore, because many stygofauna and troglofauna species tend to be short-range endemic 

species, the discovery of a new species, will typically require further survey work to place the 

discovery in a regional context. 

Table 46 below summarises the main contributions that could be made in the biodiversity surveying 

area by the various participants in the Western Australian biodiversity knowledge system. 

Participant Main Area Specific Contributions 

Department of Environment and Conservation Biogeography Program 
Western Australian Herbarium 
Flora Conservation and Herbarium Program 

Environmental Protection Authority  
Botanical Gardens and Parks Authority  
WA Museum Arachnid and Myriapod Collection 

Entomology Collection 
Mammalogy Collection 
Ornithology Collection 
Subterranean Collection 

Perth Zoo  
University of Western Australia Plant taxonomy 
Murdoch University  
Curtin University Biogeographic patterns, spatial scales, vegetation survey methods, GIS 

remote sensing methods 
Edith Cowan University  
CSIRO Systematics phylogeny and genetics – most eukaryotic groups 

Rapid biodiversity assessment technologies 
Geospatial modelling and monitoring 
National Herbarium 
National Insect Collection 
National Wildlife Collection 
Integration with the Atlas of Living Australia 
Species biogeography 

Table 46 - Participant Potential Contributions to Biodiversity Surveying Capability 

 

Collaboration 
Given the breadth of areas of investigation that are required for an optimal Western Australian 

biodiversity knowledge system and the broad reach of each participant, effective collaboration 

between organisations and researchers within organisations will be key to the success of any 

initiative. 

Competition and ‘turf-wars’ between various participants in the Western Australian biodiversity 

knowledge system is widely acknowledged as a major reason for the existing deficiencies in the 

system and the failure of historical attempts to establish an improved system135 (see subsequent 
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section). While there is inevitable competitive tension and resulting competitive behaviour between 

participants at an organisation level, considerable collaboration occurs between researchers at 

various organisations at a project level. For example: 

 BGPA supports DEC with its rare flora species translocation program; 

 The Perth Zoo supports DEC’s fauna recovery programs with its Native Species Breeding 
Program; 

 The Western Australian Museum and DEC’s Western Australian Herbarium support research 
by all other partners through the provision of taxonomic services and underpinning 
knowledge; 

 DEC, BGPA, WA Museum and the Perth Zoo support research student projects for students 
from Western Australian universities; and 

 Staff and DEC, WA Museum and BGPA are also frequently adjunct staff with Western 
Australian universities. 
 

Furthermore, the publications analysis based on Thomson Reuters WOS discussed in the previous 

section on university capability also analysed jointly authored papers amongst Western Australian 

universities and researchers based at Western Australian CSIRO facilities. Table 47 below 

demonstrates the number of jointly authored papers between Western Australian institutions, as 

well as the percentage that those collaborations represent of an institutions total output (in 

brackets) in the area of terrestrial biodiversity.136 It should be noted that in the case of the CSIRO 

Table 47 only accounts for collaboration with CSIRO scientists based in Western Australia. 

Approximately 50 percent of collaboration between the CSIRO and Western Australian universities, 

DEC and other research organisations in Western Australia occurs with CSIRO scientists not based in 

Western Australia. 

 UWA Murdoch Curtin ECU CSIRO (WA) 

UWA  36(11) 17(5) 8(3) 41(13) 
Murdoch 36(30)  16(3) 2(2) 4(3) 
Curtin 17(18) 16(17)  0(0) 12(12) 
ECU 8(23) 2(6) 0(0)  4(11) 
CSIRO (WA) 41(66) 4(6) 12(19) 4(6)  

Table 47 - Collaboration in Terrestrial Biodiversity Publications - Western Australian University Sector and CSIRO 

Table 48 below lists the top 20 most frequent collaborators in each institution, indicating that all 
participants in the Western Australian terrestrial biodiversity knowledge system collaborate 
extensively within Western Australia, nationally and to some extent internationally. 
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UWA Papers % of 
Total 

 Murdoch Papers % of 
Total 

UWA 315 100.00  Murdoch  121 100.00 
CSIRO 41 13.02  UWA 36 29.75 
Murdoch 36 11.43  Curtin 16 13.22 
BGPA 27 8.57  BGPA 12 9.92 
WA Museum 24 7.62  BGPA 8 6.61 
Australian National University 18 5.71  University of Auckland 8 6.61 
BGPA 18 5.71  Bentley Delivery Centre 7 5.78 
Curtin 17 5.40  University of Pretoria 6 4.96 
Royal Botanical Gardens 15 4.76  DEC 5 4.13 
Bentley Delivery Centre 13 4.13  CSIRO 4 3.31 
DEC 12 3.81  Alcoa World Alumina 4 3.31 
University of Adelaide 11 3.49  Charles Sturt University 4 3.31 
University of Melbourne 11 3.49  James Cook University 4 3.31 
University of Queensland 9 2.86  University of Cape Town 4 3.31 
American Nat History Museum 8 2.54  WA Museum 4 3.31 
ECU 8 2.54  Australian National University 3 2.48 
Californian ACAD 7 2.22  Flinders University 3 2.48 
Charles Darwin University 6 1.91  Griffith University 3 2.48 
University of Cape Town 6 1.91  NSW DPI 3 2.48 

Curtin Papers % of 
Total 

 ECU Papers % of 
Total 

Curtin 97 100.00  ECU 35 100.00 
UWA 17 17.53  UWA 8 22.86 
Murdoch 16 16.49  University of Cape Town 6 17.14 
CSIRO 12 12.37  CSIRO 4 11.43 
University of Melbourne 11 11.34  James Cook University 3 8.57 
Chinese ACAD 7 7.22  ATA Environment 2 5.71 
BGPA 7 7.22  Kansas State University 2 5.71 
N Carolina State University 7 7.22  Murdoch University 2 5.71 
University of Auckland 7 7.22  University of Minnesota 2 5.71 
BGPA 5 5.15  University of Queensland 2 5.71 
University of Queensland 5 5.15  AGR Research Council 1 2.86 
University of Tennessee 5 5.15  AMAP 1 2.86 
Australian National University 4 4.12  Australian National University 1 2.86 
CSIC 4 4.12  Avon Catchment Authority 1 2.86 
Rhodes University 4 4.12  Bentley Delivery Centre 1 2.86 
University Potsdam 4 4.12  BGPA 1 2.86 
Stockholm University 3 3.09  Brown University 1 2.86 
UFZ Helmholtz CTR 3 3.09  Charles Darwin University 1 2.86 
University of New South Wales 3 3.09  Charles Sturt University 1 2.86 

CSIRO (WA) Papers % of 
Total 

    

CSIRO 62 100.00     
UWA 41 66.13     
Curtin 12 19.35     
Australian National University 9 14.57     
ECU 4 6.45     
Murdoch 4 6.45     
University Potsdam 4 6.45     
US Geological Survey 4 6.45     
CSIC 3 4.84     
Forschungzentrum Julich 3 4.84     
Hydrol Solut 3 4.84     
Katholieke University Leuven 3 4.84     
Lisec NV 3 4.84     
Stockholm University 3 4.84     
University of Canberra 3 4.84     
University of Canterbury 3 4.84     
University of Giessen 3 4.84     
University of Melbourne 3 4.84     
University of Stellenbosch 3 4.84     

Table 48 - Top 20 Collaborating Partners - WA Biodiversity Knowledge System 
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Customers of the Western Australian Biodiversity Knowledge System 

and their Needs 

State and Federal Government 
The State and Federal Governments have a broad knowledge need from the State’s terrestrial 

biodiversity knowledge system. This knowledge is required to inform best practice conservation of 

the State’s rich and diverse biodiversity through maintenance of condition of species, ecosystems 

and landscapes, amelioration of threatening processes to reduce decline, recovery of threatened 

species and communities, and restoring the condition of degraded habitat and ecosystems. 

Decisions on management priorities at all levels are dependent on adequate knowledge of biological 

patterns and processes. 

Decisions pertaining to the interaction between development and the State’s biodiversity are often 

complex. It is important to note that the trade-off between the economic benefits of a project and 

its environmental impact are frequently not the only considerations in a development decision. 

Governments also often need to consider a wide range of social and political factors. 

Nevertheless, for Governments to appropriately consider the potential impacts of a project on the 

environment, make a decision on the future of a project where environmental factors are at play, 

and then put in place measures to manage the environmental impact of that project with any degree 

of certainty, the environmental impact of the project must be based on a solid scientific fact base. 

The following subsections discuss specific inter-related government decisions that require an 

improved knowledge base. 

Biodiversity Conservation Priorities 

Western Australia comprises a terrestrial land mass of 2.5 million square kilometres that spans 

multiple climatic zones. As a result it hosts a diverse range of ecosystems. Furthermore, because the 

landscape includes areas that have not been covered by sea or glaciated for a protracted period of 

time and has evolved in isolation for millions of years, it hosts extensive biodiversity and many 

ancient species.  

Extensive parts of the Western Australian landscape have been degraded, primarily as the result of 

broad-acre agriculture activity over the past 150 years, but also as a result of urban development. 

Additionally, extensive parts of Western Australia represent relative wilderness, but are attracting 

increasing attention from the mining industry and other development sectors. This predicament 

presents governments with a significant conservation and restoration task for which there are 

limited resources. 

As discussed in previous sections of this report, the interview process identified considerable 

concern among stakeholders that the State has a very limited strategy with respect to conservation 

priorities. For example, there is some confusion as to why considerable resource is going into the 

Kimberley region, when it is the south west of the State that is likely to experience the greatest 

degree of species loss over the next decade.137 Similarly, there is frustration as to the investment 
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that industry is required to make in environmental monitoring on small remote sites in the Pilbara, 

when there is a significant unmet investment required in the restoration of the Swan Coastal plain or 

to reverse the effects of dry-land salinity in the Wheatbelt region.138 

A number of documents that provide the basis for prioritisation  do exist including the draft State 

Biodiversity Strategy that has been released for public comment, DEC’s published biodiversity 

research strategy, A Strategic Plan for Biodiversity Conservation Research 2008-2017 and other 

documents such as the EPA’s State of the Environment Report in 2007.  

It is critically important that conservation prioritisation decisions are grounded in a solid scientific 

fact base and are established in the context of economic and social needs. Given the limited 

resources and scale of the task, there is a widely held desire among stakeholders for a sophisticated 

debate on a State biodiversity conservation strategy that is integrated with an economic and social 

development strategy for the State.139 

Environmental Approvals and Management Plans 

At an administrative level, an improved Western Australian terrestrial biodiversity knowledge system 

is required to improve the effectiveness and efficiency of the EIA submissions, assessment and 

approvals process, as well as the environmental management and monitoring processes that are a 

condition of project approvals. 

While the time taken to process project approvals has improved in recent times, it remains a 

bottleneck to development that is likely to exacerbate as more projects in the current development 

pipeline progress toward FID. The absence of an optimal Western Australian terrestrial biodiversity 

knowledge system also means that the precautionary principle may be unnecessarily applied, and 

that environmental management conditions placed on projects are either unnecessarily onerous or 

ineffective.140 

Land Planning 

The projected economic and population expansion of Western Australia requires medium and long 

term land planning for issues such as urbanisation and critical physical infrastructure (water, energy, 

waste, telecommunications and transport). This process involves identifying strategic areas of land 

that will be reserved to facilitate urbanisation and infrastructure establishment. This is the subject of 

the State Planning Strategy141. 

A number of factors influence the identification of future land requirements including the required 

location, sterilisation for minerals potential, conflicts with other potential land users and 

environmental impact of using that land for urbanisation, regional expansion and infrastructure. An 

improved Western Australian terrestrial biodiversity knowledge base would significantly enhance 

the land planning decision environment. 
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Land Management 

Significant parts of the State are classified as conservation reserves. Consistent with targets in the 

Convention on Biological Diversity to which Australia is a signatory, DEC has a current goal of 

ensuring that 15 percent of the State’s landscape is protected as conservation reserves. Land 

identified for reservation should have preservable representative biodiversity, and as such an 

enhanced knowledge of the State’s terrestrial biodiversity is required to identify land management 

practices that have the potential to mitigate the effects of habitat fragmentation that has resulted 

from development. 

Three of the biggest risks to the State’s terrestrial biodiversity are inappropriate fire regimes, climate 

change and invasive species (including disease). Actions designed to ameliorate these threats will 

benefit from an improved terrestrial biodiversity knowledge system. 

Threatened Species and Communities 

The biological diversity of the State and the level of threatening processes mean that Western 

Australia has a large number of threatened species and communities that have declined for a variety 

of reasons. Recovery of threatened species and communities requires adequate knowledge of the 

factors influencing the decline and the management actions that can be taken to mitigate the 

threatening processes.  

Environmental Law Reform 

Like all bodies of law, environmental law requires periodic review and amendment to meet the 

evolving needs of society. For the following reasons, Australian environmental law in Australia is at a 

‘crossroads’ of review: 

 Knowledge pertaining to environment biodiversity and environmental management 
practices has evolved significantly, and the economy has continued to transform, placing 
pressure on the effectiveness and efficiency of practices based on the existing legislation;  

 Western Australia’s principal biodiversity conservation legislation, the Wildlife Conservation 
Act 1950, has significant limitations in respect to modern understanding of biodiversity 
conservation, with its focus on species level conservation, and its neglect of conservation of 
ecological communities, habitat conservation, and threatening processes; and 

 Under the current legislation, many major development projects require multiple 
environmental approvals from different levels of government, imposing significant and 
potentially unnecessary costs to project proponents and the economy. It should be noted 
that Council of Australian Governments has signaled reform in this area. 

 

An Independent Review of the Environment Protection and Biodiversity Conservation Act 1999 was 
completed by an expert panel chaired by Dr Allan Hawke in 2009.  The report made 71 primary 
recommendations containing significant proposals for clarifying and extending the Australian 
Government’s role in environmental protection and biodiversity conservation.  In August 2011 the 
Australian Government announced significant legislative reforms to the Environment Protection and 
Biodiversity Conservation Act 1999 as part of its response to the Hawke Review.   
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Key proposed reforms of the Environmental Protection and Biodiversity Conservation Act 1999 are 

as follows: 

 New Strategic Approaches 
Environmental law should facilitate taking a more proactive approach to protecting 
Australia’s environment through more strategic assessments and regional environmental 
plans. This involves: 

o Considering environmental, social and economic matters together; 
o Considering such matters early in the development process; 
o Assessing geographical regions on a broader scale, rather than assessing individual 

projects; and 
o Working with states and territories to reduce duplication. 

 Strategic assessments provide scope for a longer term approach to planning (including on a 

regional basis), which would both limit the need for offsets and promote more effective 

offset outcomes where offsets are required. 

 

 A More Streamlined Assessment Process 
Environmental law should support a more streamlined assessment process, reducing 
timelines for decision-making and avoiding duplication with State processes. 
 

 New National Standards for Accrediting Environmental Assessment and Approval 
Environmental law should seek to better align Federal and State systems. 
 

 New Biodiversity Policy for Consultation 
Any legislative changes will be supported by a Federal Government biodiversity policy to 

help protect eco-systems across the continent. 

 

 Improving the Listing of Species for Protection 
Environmental law should facilitate the production of a single national list of threatened 
species and ecological communities to reduce inconsistencies between jurisdictions 
 

 Identifying and Protecting Ecosystems of National Significance 
Environmental law should be such that regional environment plans, strategic assessments 
and/or conservation agreements are used to identify and assess ecosystems of national 
significance. This involves a more proactive approach to conserving Australia’s healthiest 
and most important environmental assets in the long term rather than waiting until threats 
become significant. Listing of ecosystems of national significance will only happen through 
the preparation of a regional environmental plan by the Federal and State governments. 
 

 Better Regulation of International Trade in Wildlife 
Environmental law should seek to streamline permits processes while continuing to meet 
Australia’s international obligations, ensuring a rigorous approach to wildlife trade. 
 

 Providing More Public Information 
Environmental law should seek to make more information publically available, including 
making it standard practice to publish the departmental recommendation reports for the 
Minister’s decisions under national environmental law. 
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 More Cooperative Approach to Developing Environmental Standards 
Environmental law should seek partners for a new National Centre for Cooperation on 
Environment and Development that will bring together industry, scientists, non-government 
organizations and governments to work together on environmental standards, guidelines 
and procedures. 
 

 Better Processes for Heritage Listing 
Environmental law should seek to introduce a more transparent listing process based on a 
single assessment list, and more open discussion about heritage values with stakeholders. 
 

 Draft Environmental Offsets Policy 
Environmental law should include a clear Federal policy for environmental offsets (see next 
section). 

 

In addition, a new matter of national environmental significance has been proposed by the 

Commonwealth Minister for Environment, namely biodiversity in conservation reserves that meet 

the criteria for International Union for Conservation of Nature categories 1 and 2 (e.g. national parks 

and nature reserves).  The proposal states that where an area on the list can be shown to have 

equivalent protection to that proposed under the regulation (either fully protected from activities to 

which the regulation applies, or full assessment of impacts and no approval of actions that would 

have a significant impact on the biodiversity of the relevant protected area), the area would be 

removed from the list of regulations.   

The key pieces of Western Australian legislation that govern conservation of the State’s biodiversity 

are: 

 Wildlife Conservation Act (WA) 1950 

 Conservation and Land Management Act (WA) 1984 

 Environmental Protection Act (WA) 1986 
 

The Wildlife Conservation Act in particular is dated.  There is a general view the Acts are sub-optimal 

tools for managing the State’s biodiversity.142 Some of the deficiencies have been addressed through 

the application of appropriate policies. Nevertheless, while drafting of new State biodiversity 

conservation legislation has been an intermittent process for the past several years, it is generally 

expected that new State biodiversity conservation legislation will address principles similar to those 

guiding the Federal environmental law reform process143, particularly a modern understanding of 

biodiversity conservation, including conservation of ecological communities, habitat conservation 

and threatening processes. 

An improved terrestrial biodiversity knowledge system would support biodiversity conservation and 

ensure that actions resulting from new Federal and, potentially, State legislation such as 

implementing strategic approaches, streamlined assessments, listing of species and ecosystems for 

protection and identifying ecosystems of national significance are effective, efficient, competent and 

informed by sound information. 
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Offsets Policy 

An environmental offset is an offsite action or actions designed to counter-balance significant 

residual environmental impacts of a development or activity. Offsets are applied after efforts to 

avoid, minimise and mitigate impacts have been made.  

Offsets may be either direct actions designed to provide on-ground improvement, rehabilitation and 

conservation of environmental values, or indirect offsets, which are complementary to direct offsets. 

Direct offsets can include restoration, rehabilitation, or revegetation where these are done outside 

of the project site, or acquisition of land with a secure conservation purpose. Examples of indirect 

offsets include scientific research on the environmental values impacted by the development; 

investigating new technologies or innovative approaches which lead to future improvements in 

addressing or managing the environment affected by the development; or improving community, 

business and industry understanding of environmental values that are affected by a development or 

activity. Direct offsets offer the most secure and enduring environmental outcomes and for this 

reason are preferred.   

Both State and Federal environmental legislation provide for offsets. The Federal Government 

applies environmental offsets under the Environment Protection and Biodiversity Conservation Act 

1999 (EPBC) to protect matters of national environmental significance where these are affected by a 

development or activity. The nature of suitable offsets under the EPBC will be determined by a 

Federal Government policy position that is currently in development. The consultation draft of this 

policy,144 suggests a number of criteria for determining the suitability of offsets. A suitable offset 

must: 

 Be built around direct offsets, but may include indirect offsets; 

 Be of size and scale proportionate to the impacts being offset; 

 Be in proportion to the level of statutory protection of the affected species or community; 

 Effectively manage the risk of the offset not succeeding; and 

 Have transparent governance arrangements, including being able to be readily measured, 
monitored, audited and enforced. 

 

Western Australian government agencies endeavour to work cooperatively with the Australian 

Government to align offsets including through the use of strategic approaches (such as strategic 

assessment) and accredited processes (such as the bilateral agreement). 

Under the Western Australian offsets policy145, offsets are to be used to compensate for residual 

environmental impacts and to achieve long term outcomes, building on existing conservation 

programs and initiatives. Environmental offsets will take account of, and contribute towards, 

broader State Government conservation objectives through existing programs, policies, initiatives 

and strategic funds, including the establishment and ongoing management of national parks, 

reserves and other conservation estates. The Western Australian government’s assessment and 

decision-making process in relation to the use of environmental offsets is underpinned by the the 

principle that offsets: 
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 Will only be considered after avoidance and mitigation options have been exhausted; 

 Are not appropriate for all projects; 

 Will be cost-effective, as well as relevant and proportionate to significance of the 
environmental value being impacted; 

 Will be based on sound environmental information and knowledge; 

 Will be applied within a framework of adaptive management; and 

 Will be focused on longer term strategic outcomes. 
 

Responsibility for monitoring, auditing and compliance with set conditions to nominated agencies is 

scribed in the Environmental Protection Act 1986 (WA). An Offsets Register will be established as a 

public record of all offset agreements in Western Australia to capture all offsets that have been 

negotiated by different agencies under different legislation. 

There is significant negative sentiment among stakeholders with respect to offsets. Comments such 

as ‘there an absence of any strategy in setting offsets’, ‘there is a lack of transparency in offsets 

decisions’ and even ‘institutional corruption’, were commonplace in the interview process.146 Several 

interviewees remarked that offsets are intended as the last resort in an approvals process, but they 

are now often the first point of discussion.147 Furthermore, some international companies 

commented that they are required to explain the circumstances of an offset payment under their 

domestic foreign corrupt practices act.148  

There is a widely held perception that there is an urgent need for a sophisticated public debate over 

the regional distribution of offset investments. The principles of the offset policy are designed to 

promote sound scientific data and a focus on longer term strategic outcomes. This supports the 

need for consideration of regional distribution of offset investments, noting there are urgent State 

conservation issues that are under-managed due to a deficiency of funding.149 While offsets are 

intended to represent ‘like-for-like’ investment in conservation, there is opportunity to develop a 

system whereby part or all of offset payments are directed into a conservation fund. This pool of 

funds could then be used to fund conservation and/or research activities based on a more holistic 

State biodiversity conservation strategy rather than the peculiarities of a particular project or the 

direction of advice provided by regulators under Legislation, which ultimately may not correspond to 

a more holistic approach to biodiversity conservation.  Strategic offsets, including those established 

through offset funds, should create opportunities for active management, restoration of habitat and 

ecological linkages between areas of remnant vegetation in an integrated regional approach to the 

protection of biodiversity and the environment.  The use of such strategic offsets should take care to 

ensure that the offsets relate and are relevant to the impacted environmental values.  

Environmental offsets should contribute to the State’s overall conservation and environmental 

priorities and be aligned with plans and programs to achieve these. 

A challenge associated with such a fund is to ensure that conservation priorities have been clearly 

articulated and the rules under which the fund operates are transparent and appropriate. If it is 
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simply a financial payment to a pooled fund, it will be perceived, correctly so, as an additional tax.150 

Also, many companies will have a preference for the offset investment to be a tangible investment 

in the region in which they are operating as part of an investment in the local community (‘social 

license to operate’)151, and the Government also supports this approach. 

Finally, the requirement for the offset to be relevant and proportionate may be difficult in areas that 

have extensive tenement claims, such as the Pilbara and the Goldfields. 

Conservation Banking Policy 

Biodiversity banking schemes create markets for supplying environmental offsets. They allow land 

managers to continue to manage their land for conservation and ‘sell’ the resulting environmental 

gains as an offset for environmental impacts elsewhere. Some States such as New South Wales and 

Victoria operate conservation banks. The Council of Australian Governments is currently considering 

national biodiversity banking (biobanking) principles and standards. Current Western Australian 

legislation and policy does not contemplate conservation banking. 

Reproducible and scientifically robust metrics for determining the conservation value of the 

proposed action site and the potential offset would increase the effectiveness of biobanking 

schemes and the strategic identification of conservation assets within the bank. An enhanced 

terrestrial biodiversity knowledge system would be critical as a precondition for developing an 

effective conservation banking system in Western Australia, and for informing a more robust offsets 

process and the offsets debate in general. 

 

Environmental NGO Sector 
An enhanced terrestrial biodiversity knowledge system is of importance to the environmental NGO 

sector from the perspective that at the core of most environmental NGO’s purpose is a desire to see 

in place an improved information base for environmental decision-making by all sectors that 

intersect with the State’s terrestrial biodiversity.  

The environmental NGO sector is of the view that strategic land use planning and environmenta 

impact assessment at the landscape and bioregion scale is required in order to avoid the sub-optimal 

case-by-case assessment of environmental impacts for projects. The sector believes that the current 

approach is not delivering adequate protection of environmental values, neglects significant 

opportunities for improved conservation outcomes and results in land-use conflicts that involve 

environmental groups and communities engaging in political, economic and other campaign tactics 

in defence of environmental values. 

Furthermore, the sector is of the view that the quality of public debate on the role of the mining 

industry, its impacts and legacies needs to be improved so that the Western Australian community 

can be more informed about the long-term outcomes of public policy decisions pertaining to the 

interaction between the mining industry and the State’s terrestrial biodiversity. At present there is 

an absence of aggregated publicly-available information pertaining to the environmental impacts of 
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mining and exploration on Western Australia’s ecosystems, rendering an informed public debate on 

appropriate policy for environmental decision-making in the minerals sector impossible. 

In order to move to a more sophisticated framework for environmental decision-making and to 

support a more informed community debate, the environmental NGO sector is of the view that a 

comprehensive scientific knowledge base of Western Australia’s environmental values, including its 

biodiversity, is required. For such an initiative to be effective in meeting this requirement, the sector 

is of the view that it must be independent and not subject to the direction of government or 

industry, must include community representation, its research agenda must reflect priority 

environmental risks and address long-term strategic questions, there must be a separation of 

funding inputs to research outputs and the public must have access to all of its research. 

 

Minerals Industry 
An enhanced terrestrial biodiversity knowledge system is of direct and immediate importance for 

most operators in the Western Australian mining industry. This is because, if it is structured to 

address key industry needs, it has the potential to both reduce costs and risk associated with mining 

operations. 

However, it is critical to note that while a few larger mining companies have interest in supporting 

enhanced knowledge of Western Australia’s biodiversity as part of corporate social responsibility 

programs, the main concern of those companies, and the only concern of most minerals companies, 

is a program that primarily addresses the industry’s immediate terrestrial biodiversity knowledge 

and information needs. These are discussed in the following subsections. 

Reducing Final Investment Decision Uncertainty 

The pathway from pre-feasibility to final investment decision (FID) for a minerals project contains a 

range of sources of uncertainty including unknown geotechnical challenges that affect extraction 

methods, mineralogy challenges that affect processing efficiencies, interactions with the local 

community, land tenure issues and environmental uncertainties. Analytical processes between pre-

feasibility and FID are designed to identify and manage those risks such that the risk-reward profile 

of the project can be assessed with an acceptable level of confidence at FID. 

One of the most significant risks to FID for a minerals project is the discovery of biological 

uniqueness or threatened species on the project site. In many cases this triggers a requirement for 

the company to undertake additional expensive and uncertain regional survey work in an attempt to 

discredit the hypothesis of uniqueness or ameliorate the risk to the threatened species. 152 This risk 

exists as a direct result of a lack of regional biodiversity knowledge on which assessment of biological 

uniqueness or species threat can be based. 

The environmental approvals process itself can also be a protracted and uncertain process, not only 
from the perspective of identifying biological uniqueness or threatened species, but also from the 
perspective of addressing the requirements of EIA. Currently, the absence of any mechanism that 
facilitates efficient access to a large amount of historical information and knowledge pertaining to 
the State’s biodiversity suggests it is highly likely that unnecessary surveys or excessive survey 
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scopes and studies are being undertaken as part of the EIA process. Improved access to historical 
data held by a range of parties will enable companies to better refine the surveys and studies that 
are required.153 

Biodiversity Survey Efficiency 

Another factor that undermines the efficiency in the approvals process is the inefficient nature of 

biodiversity surveys themselves. As a result of high demand for environmental professionals, high 

costs of mobilising labour in remote areas (particularly in the north west of the State) and in some 

cases, such as subterranean surveys, technical complexity, and the cost and time taken to complete 

surveys that form part of most EIA processes renders surveys a significant drain on resources.154 

A research program that produces more effective and efficient biodiversity survey tools and 

techniques would be viewed as beneficial for industry.155 

Operational Uncertainty and Cost 

A slightly worse predicament than discovering biological uniqueness or threatened species during an 

EIA assessment process is discovering biological uniqueness or threatened species within the 

environmental impact zone of an operational project, particularly if this results in a suspension of 

operations.  

Environmental monitoring costs in the northwest of the State have escalated dramatically over the 

past few years as a result of remoteness, labour shortages and high OH&S standards. As such, a 

terrestrial biodiversity knowledge system that mitigates this risk by ensuring a competent pre-

commissioning biodiversity knowledge set is desirable, as are more effective and efficient 

environmental monitoring tools and techniques.156 

Completion Criteria Certainty 

Clarity on completion criteria is important in understanding life-of-mine costs. Uncertainty around 

completion criteria results from a lack of understanding of the nature of ecosystems that need to be 

restored once a project has completed. For mines with relatively long lives uncertainty on 

completion criteria is created by the unknown impacts of climate change on the local ecosystem or 

where the land is already degraded by previous activity such as agriculture, and there is an absence 

of clear restoration profile target.157 

Related to this, is the requirement for increasingly improved restoration knowledge and capability 

that provides certainty that restoration tools will meet completion criteria.158 

A research proposition that provides increased certainty to completion criteria would be seen as 

beneficial to industry.159 
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The Research Sector 
The research community is both a contributor and customer of the proposed initiative. It is a 

customer in the sense that its research activity and outputs will potentially be improved by clearer 

guidance, efficient access to historical environmental data, enhanced collaboration and indeed 

improved opportunities for training future biodiversity scientists. This later issue is important for the 

scientific sector, government and industry as future understanding of the State’s biodiversity and 

ability to navigate approvals processes is critically dependent on a supply of capable biodiversity 

scientific capability in both basic and applied research. In particular, a lack of scientists with applied 

taxonomy expertise is a potential bottleneck to the EIA process. 

Establishing Compelling Proposition for Funding 
The State and Federal governments and NGO sector have a much broader requirement for 

knowledge on the State’s terrestrial biodiversity than the mining industry. In order to establish a 

holistic State biodiversity conservation strategy, undertake land planning effectively, execute 

conservation land management, plan and execute environmental law reform, and develop 

environmental offsets and, potentially conservation banking policies, a deep understanding of the 

precise nature of the State’s biodiversity; short, medium and long term processes affecting the 

State’s biodiversity; and access to effective restoration and conservation tools is required. 

While some of these issues are of interest to the mining industry, its immediate concerns relate to 

reducing risk and increasing the profitability of operations. This includes efficient and effective 

access to existing biodiversity information and knowledge, technologies that improve the efficiency 

of biodiversity surveys, more cost effective environmental monitoring tools and mine site 

completion criteria certainty in terms of both restoration targets and capability. 

If an initiative designed to enhance the Western Australian terrestrial biodiversity knowledge system 

is going to attract meaningful industry support, it will need to address industry’s immediate 

requirements as a priority. 
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Historical Efforts to Enhance the Western Australian Biodiversity 

Knowledge System 
 

The nature of and complexity associated with the State’s biodiversity is not widely understood by 

Western Australian society or governments (except for within the principal agencies).160 This is likely 

the result of a number of factors including: 

 The concept of a systems-based approach to understanding biodiversity is a relatively new 
and complex area of science;161 

 Most contemporary biodiversity conservation issues are in regional Western Australia, and 
therefore are ‘out-of-site-out-of-mind’ for much of the population;162 

 Most members of the public are only familiar and/or only concerned about the conservation 
of ‘icon’ species;’163 and 

 Most of the population identifies many areas of the State that are categorised as biodiversity 
hotspots with the desirable tourism and leisure attributes associated with those areas rather 
than being areas characterised by unique and threatened biodiversity.164 

 

It may be in part a result of this lack of understanding that previous attempts to establish a well-

resourced effort to address the deficiency in the Western Australian biodiversity knowledge system 

have been unsuccessful. 

 

2005 Major Research Facilities Application 
There have been several attempts to establish a Western Australian terrestrial biodiversity research 

institute.  The only comprehensive and significant proposal was in the form of an application to the 

Office of Science and Innovation’s Major Research Facility Program in 2005. This proposal was 

known as the Biodiversity Conservation Research Institute (BCRI), and was planned and structured 

over the course of approximately four years prior to 2005. 

The proposed comprehensive research program of the BCRI revolved around an unincorporated, 

integrated strategic research network comprising the following organisations: 

 Conservation and Land Management (now Department of Environment and Conservation) 

 Botanic Gardens and Parks Authority 

 Curtin University 

 Murdoch University 

 University of Western Australia 

 Zoological Parks Authority (Perth Zoo) 

 CSIRO 

 Western Australian Museum 
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 Australian Centre for Mining Environmental Research 

 Australian Network for Plant Conservation 

 WWF Australia 
 

The Network was to be governed by a Board of Management that would set broad policy and 

strategies, and comprise representatives from all partners and community and resource industry 

organisations. In addition, the directors of the various nodes were to meet monthly to ensure Board 

policies were implemented. 

 

The vision of the proposed BCRI is contained in 

the adjacent text box. This vision was to be 

accomplished by the achievement of the 

following objectives: 

 Raise the biodiversity research capability 
available in Western Australia to new 
levels; 

 Establish a ‘one-stop-shop’ to facilitate 
and promote high-level research and 
deliver practical solutions in biodiversity 
conservation and restoration for Western Australia; 

 Maintain ‘world-class’ research standards; 

 Enable the required level of ‘public good’ and applied biodiversity research to be undertaken 
in Western Australia and other regions including the Indian Ocean Rim; 

 Facilitate cooperation between researchers within Western Australia and create synergies 
leading to innovative and effective biodiversity outcomes for industry, community, 
researchers and land users; 

 Forge strong and enduring partnerships with the mining industry, agricultural land users and 
community groups to ensure the latest conservation research results in on-ground outcomes 
or commercial outputs; 

 Provide a national focus and world leadership in biodiversity conservation and value-add the 
creation of off-site collections of threatened species by promoting bio-prospecting 
opportunities thereby attracting new industries to the State; 

 Seek creative science-based outcomes where the needs of biodiversity and economic 
development appear in conflict; 

 Ensure a continued pool of skilled future practitioners in conservation biology and resource 
management by providing high quality education and training; and 

 Help meet national and international biodiversity conservation obligations. 
 

Overview of the Proposal 

The proposed collaboration represented a combined research capability of approximately 90 

scientists. The proposed research program revolved around four nodes broadly reflecting the 

organisation of the current Department of Environment and Conservation Research Division’s 

program. Details of the proposed research program, including targeted research outcomes and 

collaborators by theme are contained in Appendix 2. Figure 45 below summarises the proposed BCRI 

research program. 

‘To conserve our rich biodiversity heritage 

and to deliver practical science-based 

solutions to maintain and enhance that 

biodiversity while facilitating economic 

development.’ 

- Vision, 2005 Biodiversity 
Conservation Research  
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Figure 45 - 2005 Biodiversity Conservation Research Institute - Proposed Research Nodes and Associated Research 
Programs 

The research program for the BCRI was projected out six years. As illustrated in Figure 46 below, the 

cash contribution from the Department of Commerce’s Major Research Facilities (MRF) Program 

together with partner in-kind salary contributions accounted for approximately 50 percent of the 

BCRI’s total resources in the first three years. The growth in research expenditure from $20 million in 

year 3 to approximately $26 million in Year 6 was totally dependent on successful external grant 

applications. 
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Figure 46 – Budgeted Income Structure of the 2005 Biodiversity Conservation Research Institute Proposal 

The vast majority of the income and in-kind resources of the BCRI was to be expended on salaries 

and on-costs. This is illustrated in Figure 47 below. 
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Figure 47 - Budgeted Cost Structure of the 2005 Biodiversity Conservation Research Institute Proposal 

While the MRF Program was by far the largest cash contributor among the partners, the Department 

of Conservation and Land Management (now DEC) was the largest in-kind contributor by orders of 

magnitude. This is illustrated in Figure 48 below. 

 

Figure 48 – Budgeted Cash and In-kind Contributions for the 2005 Biodiversity Conservation Research Institute Proposal 

As illustrated in Figure 49 below, the vast majority of cash disbursements were applied to the Plant 

Conservation Node. 
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Figure 49 – Budgeted Major Research Facility Investment in the Life of the 2005 Biodiversity Conservation Research 
Institute Proposal 

Figure 50 below summarises BCRI partner participation in proposed research outcomes.  

 

Figure 50 – Expected Partner Participation in Proposed Research Outcomes from the 2005 Biodiversity Conservation 
Research Institute Proposal 
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Perceived Reasons for Failure 

The proposal was not successful in a MRF round that saw equivalent State investment go to a 

research collaboration targeting marine science, as well as a research collaboration targeting the oil 

and gas industry. 

There are a number of perceived reasons for the failure of this proposal despite, it generally being 

considered a very strong proposal165: 

 DEC was uncomfortable with the quantum of the cash resource being directed to BGPA, 
given DEC’s existing capacity to deliver outcomes and its significant in-kind contribution; 

 Some partners were dissatisfied with the lack of equity in identified priorities and allocation 
of resources among the nodes; 

 The BCRI proposal had considerable competition from the following other proposals in the 
2005 MRF round of funding: 
 

o Western Australian Marine Science Institute 
At the time, Ningaloo Reef was a controversial political issue and additional leverage 
was obtained by the Western Australian Marine Science Institute (WAMSI) proposal  
from the Ningaloo Reef Fund, resulting in more compelling leverage and political 
case for WAMSI over the BCRI; and 
 

o Western Australian Energy Research Alliance  
The Western Australian Energy Research Alliance (WA:ERA) was a proposed 
collaboration to research issues pertinent to the State’s oil and gas industry and was 
based around a compelling external leverage proposal. 
 

 Funding for research activities to be undertaken by the BCRI past year 3 of its operations 
were dependent on yet to be determined or awarded external research grants, placing at 
risk the ability of BCRI to execute its ambitiously comprehensive research strategy. 

 

2011 CSIRO-Led Initiative 

Overview of Proposal 

In 2011, the CSIRO led a group to develop a proposal to construct a physical biodiversity research 

institute that would see the CSIRO transfer a considerable portion of its national biodiversity 

research capability to a purpose-built building in Perth, that would also house researchers from 

other institutions. The proposal did not proceed to application. 

Reasons for Not Proceeding 

This proposal did not proceed to application because the bid was unable to match the State’s 

guidelines in leverage, which is a minimum of 1:1. The CSIRO were also advised by the Department 

of Commerce that a Research Centres funding round planned for 2012 would be a more appropriate 

source of funding for this initiative. 
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2012 CSIRO-Led Initiative 
A proposal has been developed for a focused research centre that will facilitate the development 

and application of ‘next-generation’ sequencing-based rapid assessment technology in Western 

Australia. 

The proposed centre will be known as the Centre of Excellence in Biodiversity Assessment and will 

revolve around research targeting a step change in the speed and reliability of biodiversity 

assessment required for both understanding Western Australia’s biodiversity and promoting low 

impact infrastructure and resource extraction processes. Data produced by this research will be 

linked to the Atlas of Living Australia. 

To this end, research will be focused on the following gaps in the Western Australian biodiversity 

knowledge system: 

 High-throughput sequencing of field samples to facilitate rapid biodiversity assessments, and 
more efficiently provide a regional biodiversity context for samples collected at prospective 
mining sites; 

 Establishing a web-based federated data graphical user interface that allows biodiversity 
stakeholders in Western Australia to visualise data consolidated from public and private 
(access protected) data sources in a geospatial context; and 

 By linking to GIS data layers, provide access to novel data analysis opportunities from genes 
to whole communities in order to quantify species and phylogenetic diversity, species 
distributions, ecosystems function, climate change impacts and trends in landscape 
condition. 
 

The proposal involves collaboration between the CSIRO, DEC, UWA, Curtin and WA Museum. A 

current Science and Industry Endowment Fund (SIEF) funded project applying genomics technology 

to a rainforest survey of the Kimberley Region will provide proof of concept for the technology, as 

well as addressing questions of local endemism and biodiversity processes using metacommunity 

analysis of phylogenetic diversity.166 

A proposal for this Centre of Excellence was submitted to the Department of Commerce earlier this 

year. However, no proposals have been funded from this program to date. 
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Other Mission-Oriented Research Programs 

Cooperative Research Centre Model 

The Cooperative Research Centre (CRC) Program is a Federal Government program that was 

established in 1991 to promote national university, government and private sector collaboration in 

research relating to themes that are in the national interest, and to focus research outputs on end 

user needs.  

There have been approximately 100 CRCs established by periodic rounds since the program 

commenced, and there are currently 44 CRCs operating across the country.167 The reasons CRCs 

cease to operate include, accomplishment of its objectives, a view by government that public sector 

support is no longer required for the research program or collaboration to continue, or non-

performance by the CRC. 

Individual CRCs are incorporated or unincorporated organisations formed through collaborative 

partnerships between publically funded research organisations and end-users (industry and/or 

government). The partners in the specific CRC apply cash and/or in-kind resources to a common 

research strategy and the Federal Government encourages collaboration by making annual cash 

contribution of approximately $2.0 million per annum over the seven-year life of the CRC to the 

research program. CRC’s are typically structured around an administering institution, with research 

nodes at partner organisations across Australia. 

The track record of the CRC program has been mixed. They have generally been successful where 

there is strong industry collaboration, and there is a research program targeting carefully defined 

achievable outputs that are important to the end user partners. 

There is a current proposal for a Securing Biodiversity Cooperative Research Centre focused on 

animal biodiversity being led by the University of Newcastle.168 If successful in its application, this 

CRC will focus on preventing further declines in Australia’s vertebrate fauna and improving the 

conservation status of already threatened invertebrate species. 

 

Physical Institute 

In some instances multi-organisation research programs involve physically locating domain specialist 

researchers from different organisations in a single facility. An example of this is the Western 

Australian Institute of Medical Research (WAIMR). This is typically required where there is an 

advantage in having researchers in a single location such as access to existing or new unique 

research facilities. However, in many cases, researchers will have responsibilities to their employing 

organisation outside of the research focus that render physical co-location problematic.  

Cumulative Environmental Management Association (CEMA) 

The Cumulative Environmental Management Association (CEMA) is a unique approach to organising 

knowledge pertaining to a region’s terrestrial biodiversity and making recommendations to 

regulatory agencies. For this reason it is worthy of noting in the context of this analysis.  
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CEMA is a not-for-profit, non-government organisation established in Alberta, Canada in June 2000. 

CEMA is a multi-stakeholder (First Nations and Metis Groups; municipal, provincial and federal 

governments; environmental advocacy group; educational institutions and mining and in-situ oil 

sands companies) whose goal is to be a key advisor to provincial and federal governments interested 

in inclusive dialogue in making recommendations to manage the cumulative effects of regional 

development on air, land, water and biodiversity. 

CEMA has over 50 members sitting in one of its four caucuses – Aboriginal, Government, 

Environmental Non-Profit Groups and Industry. It operates on an annual budget of approximately 

C$5 million, the majority of which (approximately 75%) is spent on technical work to support advice 

provided to governments. A significant portion of this is used to contract universities and other 

research organisations to provide technical input to advice. 

Technical and scientific work for CEMA is completed through five working groups as well as 

subcommittees and task groups. CEMA also operates a Traditional Environmental Knowledge (TEK) 

Standing Committee that provides standards and direction for the collection and use of traditional 

environmental knowledge within the CEMA process. 

 Sustainable Ecosystem Working Group 
This working group’s mandate is to develop recommendations for a management system to 
address cumulative effects of oil sands development on ecosystems and landscapes in the 
regional municipality of Wood Buffalo. The technical work of the group is completed by 
Tasks Groups comprised on the working group members, external technical experts and/or 
consultants. 
 

 Reclamation Working Group 
This working group produces and maintains guidance documents that provide 
recommendations and best practices to ensure that reclaimed landscapes within the 
Athabasca oil sands region meet regulatory requirements, satisfy the needs and values of 
stakeholders and are environmentally sustainable. The working group provides these 
guidance documents to the CEMA Board as a recommendation to government. 

 

 Air Working Group 
This working group is charged with developing recommendations for regional air quality and 
air related deposition management. The focus is on air quality and deposition issues related 
to emissions associated with regional development that have the potential to significantly 
contribute to cumulative effects on air quality, human health, and/or regional ecosystems. 
 

 Surface Water Working Group 
This working group is tasked with developing a recommendation for the lower Athabasca 
River Phase 2 Water Management Framework; establishing the in-stream flow needs of the 
lower Athabasca River; defining indicator criteria and thresholds of the lower Athabasca 
River used in managing activities to ensure watershed integrity; and communication of 
information on surface water quantity to the public. 

 

 Traditional Environmental Knowledge 
Traditional Environmental Knowledge (TEK) is a body of local environmental knowledge and 
beliefs transmitted through oral tradition and first hand observation based on living in close 
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contact with nature. It includes a system of classifications, a set of empirical observations 
about the local environment, a system of self-management that governs sustainable 
resources base, and an understanding of the relationships of living beings with one another 
and their environment. 
 

 Ground Water Working Group 
This working group was established to address management of cumulative effects of 
industrial development on the functioning of groundwater systems in the regional 
municipality of Wood Buffalo. It will address groundwater related issues and develop 
strategies or management plans. 

 

In its advisory roles with governments, CEMA has produced 10 management frameworks that have 

been implemented by the Alberta Government. These are summarised in Table 49 below. 

Management Framework Description 

Terrestrial Ecosystem Management 
Framework 

Recommended approach to managing the cumulative effects of development and 
resource use on ecosystems and landscapes in the regional municipality of Wood 
Buffalo. The framework aligns with the stated direction of the government of 
Alberta to enable oil sands development while maintaining ecosystems integrity 
and social and cultural needs.  

Land Capability Classification for 
Forest Ecosystems 

This is a working document intended to facilitate evaluation of land capabilities for 
forest ecosystems on natural and reclaimed lands in the Athabasca oil sands 
region, as required by Alberta’s Environmental Protection and Enhancement Act 
approvals and environmental impact assessments 

Ozone Management Framework Establishes a framework for addressing issues and priorities related to ozone and 
its precursors in the Region 

Acid Deposition Management 
Framework 

Provides a system for managing emissions of oxides of nitrogen and sulphur 
dioxide. 

Ecosystems Management Tools The goal these recommendations is to minimise land disturbance and ecosystem 
fragmentation during development project phases (from planning and exploration 
to operations) using tools that have been demonstrated to be feasible in the oil 
sands region and other parts of Alberta.  

Trace Metals Management 
Framework 

Trace metals management recommendations 

Interim Nitrogen Management 
Framework 

Addresses potential nitrogen eutrophication (fertilisation) issues associated with 
regional industrial emissions of nitrogen compounds. It is an interim framework as 
further studies are being undertaken. 

Air Contaminants Management 
Framework 

Framework to manage and control regional air contaminants 

Water Management Framework  

Table 49 - Cumulative Environmental Management Association Developed Management Frameworks 

The Terrestrial Ecosystem Management Framework is of particular interest to the subject matter of 

this paper. The Terrestrial Ecosystem Management Framework was developed according to five key 

principles: 

 Stakeholder and societal values are understood and are reflected in regional environmental, 
economic and social goals; 

 Trade-offs amongst competing goals are deliberate and transparent (because the 
maintenance of ecological attributes is not simultaneously possible on all landscapes with 
the projected rates of development); 

 Ecological integrity is managed predominately at the regional scale; 

 Management strategies are based on science and TEK; and 

 Flexibility to adapt to future reality as it unfolds. 
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Western Australian Marine Science Institution 

The Western Australian Marine Science Institution (WAMSI) was established with $21 million of 

Department of Commerce Major Research Facilities funding in 2005, the year that the Biodiversity 

Conservation Research Institute was unsuccessful (see previous section). 

WAMSI is an unincorporated joint venture between: 

 Australian Institute of Marine Science 

 Bureau of Meteorology 

 WA ChemCentre 

 CSIRO Wealth from Oceans Flagship Program 

 Curtin University 

 Department of Commerce 

 Department of Environment and Conservation 

 Department of Fisheries 

 Edith Cowan University 

 Murdoch University 

 University of Western Australia 

 Western Australian Global Ocean Observing System 

 Western Australian Museum 

 Office of the Environmental Protection Authority 
 

WAMSI operates as a virtual institute managed from an administrative centre at UWA at an 

administrative cost of approximately 10 percent of the total research funds under management. 

Research undertaken through WAMSI is managed across the following six nodes: 

 Marine Ecosystems 

 Climate Change 

 Ningaloo 

 Fisheries Ecosystems 

 Biodiversity 

 Oceanography 
 

WAMSI has achieved leverage of between 3:1 and 9:1 (depending on how it is measured) from its 

MRF funding and has sourced an additional $9.0 million in external projects that have revolved 

primarily around the Kimberley region and dredging science to support port expansions in the 

Pilbara.169 

There is general consensus that the strategic, structural and governance approach adopted by 

WAMSI has resulted in well targeted enhanced knowledge pertaining to Western Australia’s marine 

environment.170  Given the different backgrounds of the partners there has been a requirement to 

moderate between adoption of research activities that provide science for management outcomes 

and those that provide science for knowledge outcomes. The clear articulation of the goals and 

priorities of the initiative in addressing stakeholder needs is required to facilitate this process.  
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There are a number of key elements of the WAMSI model that have been attributed to its ability to 

produce focused research for management outcomes: 

 WAMSI is overseen by a board comprising an independent chair and CEO’s of partner 
organisation or their delegates. It is important that board members can make commitments 
for their organisations at a Board meeting. The Board’s operations are supported by an audit 
and finance committee, R&D committee, a strategic programs committee and a dispute 
resolution committee. The Board meets four times per annum. 

 A science plan is developed by the partners and is approved by the Board and only projects 
that address priorities identified in the science plan are funded through WAMSI.  

 The operations of WAMSI are governed by the following set of agreements: 
o Unincorporated Joint Venture Agreement between the partners; 
o Centre Management Agreements; 
o Project Agreements; and 
o Funding Agreement. 

 

It is also generally acknowledged that WAMSI’s successful bid to the MRF program was largely a 

function of the planning and stakeholder engagement leadership that was provided by Bernard 

Bowen.171 

WAMSI is bidding this year for a second round, focused on Kimberley marine science and dredging 

science (Chevron and Woodside Offset agreement).  
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Key Design Considerations 
 

Leadership 
Effective leadership during the development and operational phases of any initiative to improve the 

Western Australian terrestrial biodiversity knowledge system will be a major factor in its success. 

Development Phase Leadership 

There is a perception that a key contributor to the success of WAMSI over the BCRI in the 2005 MRF 

round was the role played by a widely respected, ‘non-aligned’ leader in the environmental science 

area in facilitating and leading the planning process and attaining key stakeholder buy-in to the 

process of developing the initiative and its intended outcomes.172 

Given the number of participants, competitive relationship between some of those participants and 

the diverse range of customer needs that a terrestrial biodiversity initiative will need to address, the 

identification and engagement of a similar leader will be necessary during the planning phase of a 

terrestrial biodiversity initiative. It is likely this person would chair a multi-stakeholder working party 

tasked with designing a program that achieves contributor and ‘customer’ needs alignment. This 

person will need to exhibit the following characteristics: 

 A professional level of scientific expertise in biodiversity or a directly related core 
discipline 
This will be required so that the individual can understand debates over direction and 
issues and contribute to those debates with a view to attaining consensus. It will also be 
necessary to ensure adequate respect within the scientific community, industry and 
government. 

 

 Leadership Skills 
The individual should have leadership experience in a complex organisational 
environment, and/or leadership experience in planning in a complex environment. 

 

 Relationships with Key Stakeholders 
An effective leader during the planning phase will have existing professional networks, 
or the impetus and ability to create necessary working relationships with key 
stakeholders in the scientific community, State and Federal Government and industry. 

 

 Independence 
In order to effectively bring sometimes competitive organisations together around a 
common purpose and plan, the individual will need to not being aligned to a particular 
participant organisation. 

 

Administrative Leadership 

Subject to the ultimate objectives and operational structure of a terrestrial biodiversity initiative, it is 

probable that an administrative leadership solution can be adapted from the model used by WAMSI. 

The right to host the physical location of an institute or the administrating office of a ‘virtual’ 

institute will be desired by many of the participants. The decision as to where to locate an institute 
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or the administrating office of a ‘virtual’ institute is important to ensure adequate services, 

operational efficiency and appropriate imprimatur for the institute 

While there is consensus that the DEC Science Division is a major contributor to a terrestrial 

biodiversity research initiative, there is also a view held widely among stakeholders that DEC cannot 

be the administrating entity for the initiative. This view is based primarily on the perceived conflict 

that DEC has as the environmental regulatory and policy advisor (see previous section).173 

Some interviewees also expressed concern about the CSIRO being an administrating entity on the 

basis that its remit is to serve the national interest which in some cases may not be aligned with 

State interests. There is also a perception that the CSIRO has a tendency to treat its research outputs 

with a degree of confidentiality that may be contrary to the objectives of the initiative.174 However, 

there is a counter-view that the national connections of the CSIRO would provide some benefits and 

in reality CSIRO only treats research outputs as confidential where confidentiality is an express term 

in an agreement with a client for which it is undertaking research. CSIRO also works with State 

agencies to address State conservation priorities as well as National conservation priorities. 

It is unlikely that BGPA, WA Museum or Perth Zoo have adequate organisational resources to 

effectively manage a multi-party research collaboration the size and complexity of which will be 

required to address the deficiencies in the Western Australian terrestrial biodiversity knowledge 

system. 

As an operational host, the university sector has the benefit of generally having the operational 

resources to administer an institute, core expertise in assessing and managing research projects and 

relative scientific independence, which is an essential attribute for any initiative designed to address 

the knowledge deficiencies in the Western Australian terrestrial biodiversity knowledge system. 

However, there is also a perception that very robust research strategy planning and governance 

arrangements must be in place, to mitigate the risk that the program will not be applied research 

and the ‘academic freedom’ based culture in the university environment will place focused 

outcomes of an initiative at risk. This can be addressed by rigorous research planning and a 

competent governance framework. 

Given its breadth and depth of fundamental science capability in relevant core areas, organisational 

robustness relative to the other universities and its experience in operating the administrative 

function of WAMSI and other research collaborations, UWA is, on the face of it, most likely best 

positioned to host the administrative function. However, this proposition is likely to be contentious 

amongst the other universities and contributors to the Western Australian terrestrial biodiversity 

knowledge system. A decision on this issue should be the subject of a detailed and collaborative 

assessment once the strategy and structure of the initiative have been determined. 

The possibility of creating a new statutory authority to administer a terrestrial biodiversity research 

initiative is unlikely given the current government’s position on the number of existing statutory 

authorities and a perception that such an action would merely result in another organisation 

competing for already limited terrestrial biodiversity research resources. 
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Irrespective of the entity that hosts the initiative, a representative governance structure such as that 

used by WAMSI will be critical to stakeholder buy-in and effective outcomes. 

Holistic Terrestrial Biodiversity Conservation Strategy 
A Biodiversity Conservation Strategy would provide strategic direction for biodiversity conservation 

across the State. Identification of the value of biodiversity assets, and the processes that maintain 

their condition, should be based on the best available scientific knowledge. Prioritisation of 

management decisions or actions should also take into account other factors such as political, 

economic and social issues. 

A holistic terrestrial biodiversity conservation strategy is one that identifies biodiversity conservation 

priorities in the context economic and social development plans, assisting in the prioritisation of 

biodiversity conservation investments and actions. This in turn would facilitate sustainable economic 

development in conjunction with effective biodiversity conservation and is increasingly necessary 

because:  

 The interaction between economically and socially important development and the 
State’s biodiversity is likely to accelerate; 

 The  rich, diverse and endemic nature of biodiversity in Western Australia means that it 
is not likely that adequate resources will become available to develop a comprehensive 
knowledge set for the State’s biodiversity;  

 It is unlikely that the State has adequate resources to conserve all threatened species 
and ecological communities in the State; and 

 There is currently considerable confusion among stakeholders as to the logic of many 
State conservation resource allocation decisions. 175 
 

Given the enormity and complexity of the challenge in significantly improving the State’s terrestrial 

biodiversity knowledge system, such a strategy will be critical for prioritising and directing research 

investments and obtaining stakeholder buy-in to biodiversity conservation investments and actions. 

Ideally, planning for an initiative to improve the terrestrial biodiversity knowledge system would be 

based on a holistic State biodiversity conservation strategy. While the development of such a 

strategy has the potential to be a significant exercise, the Draft Biodiversity Conservation Strategy176, 

the 2002 State Biodiversity Audit and A Strategic Plan for Biodiversity Conservation Research 2008-

12 provide a platform for that planning to commence. 

Leveraging from these existing plans, a holistic biodiversity conservation strategy would: 

 Identify all known biodiversity values and the conservation status of those biodiversity 
values, as well as knowledge gaps at a regional or sub-regional level; 

 Assess known social, economic and environmental threats to those known biodiversity 
values, including the value created by the social or economic activity that causes the 
threat versus the value of the threatened biodiversity; 

 Understand conservation actions that are or can be taken to protect the threatened 
biodiversity value and their impact on the value created by the threat; and 
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 Establish criteria for the prioritisation of State biodiversity assets based on the 
biodiversity value, economic and social value created by the source of the threat and 
currently available conservation and restoration avenues for that biodiversity asset. 

A considerable risk exists in preconditioning the development of an enhanced Western Australian 

biodiversity knowledge system on the development of a holistic state biodiversity conservation 

strategy, in that the development of such a strategy is likely to take a considerable amount of time 

and resource to complete. 

Focus 
Notwithstanding the need for prioritisation that will provide some focus, the shear enormity of the 

task of comprehensively improving the Western Australian terrestrial biodiversity knowledge 

system, together, with limited resources will most likely drive the need for further focus criteria. Two 

possible criteria for focus are a specific industry development focus or a regional focus.  

Given the potential contribution to economic development and the critical environmental approval 

bottleneck issues that the resources industry may face, an economic case could be argued for focus 

on terrestrial biodiversity issues that directly impact on resources industry-related project cost and 

risk. Such areas may include developing an environmental information management system, 

improving site survey techniques and increasing regional biodiversity survey coverage and 

resolution. While these are of relevance to other industry sectors and the government, they do not 

allow the government to develop an optimal knowledge set to support its broader environmental 

policy and management obligations. Furthermore, industry sectors do not impact on the 

environment in isolation, negating the effectiveness of focusing on issues for a single industry. 

A more effective basis for focus is a regional focus. This will confine research and knowledge 

generation activities within geographical boundaries and facilitate focus on conservation priorities in 

a region based on development activities and ecosystems in that region. While this will more easily 

allow research activities to cover needs of all sectors and government within the region, prioritising 

regions will be challenging. For example, while the Pilbara, Goldfields-Esperance and Mid West are 

important from the perspective of underpinning State economic development, the greatest level of 

short-term species loss is likely to occur in the South West, while the highest rate of new species 

discovery is likely to occur in the Kimberley. Furthermore, many biodiversity issues will span multiple 

regions. 

 

Addressing Key Customer Needs 
An initiative designed to substantially improve the Western Australian terrestrial biodiversity 

knowledge system will most likely require significant additional funding. While there is an 

expectation that a significant portion of this funding would be derived from the State and Federal 

Governments, industry may also be a contributor, particularly the resources industry, which faces an 

immediate need for a solution to specific problems associated with its interaction with the State’s 

biodiversity, and is adequately resourced to make a meaningful financial contribution. 

Finding the right balance of research activities that address each of the government’s and industry’s 

priority knowledge needs will be essential in optimising the resources available to the initiative. 
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Research Roadmap 
Critical to the success of an initiative designed to enhance the State’s biodiversity knowledge system 

is robust, objective and transparent science investment strategy or research roadmap that is 

designed to achieve the objectives of the holistic biodiversity conservation strategy. This roadmap 

should serve as the ‘blueprint’ for making research project investment decisions within the initiative. 

The research road-mapping process should follow the following broad steps: 

1. Within the priorities defined by the Strategy, focus and specific customer knowledge needs, 
identify critical systems issues that knowledge solutions to those needs must satisfy to be 
useable; 

2. Identify specific areas of research that can contribute to the development of those 
knowledge solutions; 

3. Identify the state-of-the-art of science in those specific areas; 
4. Design or invite research proposals that advance knowledge toward desired knowledge 

solution outcomes; and 
5. Determine capability and resource requirements to optimally progress desirable projects 

and identify sources of that capability and resources. 
 

Contributor Alignment 
Among the potential contributors to an enhanced Western Australian terrestrial biodiversity 

knowledge system (DEC, BGPA, Perth Zoo, WA Museum, UWA, Murdoch, Curtin, ECU and CSIRO) 

there is some commonality in strategic alignment with the broad objective of an initiative (improving 

the decision-environment that leads to better biodiversity conservation, environmental stewardship, 

investment decisions and ultimately sustainable development). However, each potential contributor 

has its own organisational strategy, which takes priority over the espoused strategy of the initiative 

and is a source of competition among contributors. 

For example, the primary strategic intent of the universities is to improve university rankings, which 

is achieved through winning nationally competitive grants and publishing in high impact journals. 

While the outputs of such activity may contribute toward the espoused objective of the initiative, it 

is not directly aligned with that objective and not designed specifically to address that objective. It 

does, however, promote competition between universities for the scarce research resources that 

are required to achieve the primary strategic intent.  

As such, the research roadmap and governance framework should be used to ensure that 

contributor participation in the initiative is limited to that activity where the contributor’s resources, 

capabilities and direction are directly aligned with the knowledge output objectives of the roadmap. 

Structural Considerations 
Only once the above issues have been addressed, should the structure of an initiative be 

contemplated with any rigour, as solutions to many of the above issues will impact on optimal 

structural design. As such, the following subsections are merely issues that should be contemplated 

in structural design. 
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Virtual Institute 

In light of the diverse organisational core strategic intents of potential contributors and the multi-

role nature of many researchers in those organisations, a physical institute that houses all of the 

State’s research capability that is relevant to terrestrial biodiversity is unlikely to be achievable or 

even desirable. As such, a ‘virtual’ institute such as WAMSI that fosters cross-organisation 

collaborative research projects according to a research plan and strong governance model is a more 

likely and probably more desirable structure among most of the potential contributors. 

While establishing a virtual institute for a terrestrial biodiversity initiative will be more complex than 

establishing one for marine biodiversity because of the diversity of contributors and complexity and 

diversity of issues, structures and governance frameworks can potentially be adapted from WAMSI. 

Private Sector Participation 

A significant amount of data, knowledge and research capability pertaining to the State’s terrestrial 

biodiversity resides within private sector organisations such as mining companies and environmental 

consulting firms. Furthermore, the research community is struggling to maintain a pipeline of 

environmental research professionals as many graduates and research professionals are attracted to 

the higher salaries associated with industry roles.  

As such, mechanisms for facilitating private sector involvement in research projects in the form of 

scientific expertise should be considered to ensure that optimal expertise and resources are brought 

to bear on knowledge gaps in our understanding of the State’s terrestrial biodiversity. 

Financial Optimisation 

While financial optimisation is a guiding principle for all government investment, it will be critical in 

the case of an initiative designed to substantially improve the State’s terrestrial biodiversity 

knowledge system. Given the resources that will likely be required to optimally address the enormity 

of issues, the initiative must be structured to achieve an optimal knowledge output from the 

program without compromising the integrity of the program. Clear understanding of the co-

investment from partners needs to be understood up front. The management expense ratio should 

be kept to a minimum (WAMSI operates on a management expense ratio of approximately 10 

percent of total research funds and the DEC Science Division operations on a management expense 

ratio of 7.5 percent) and the structure should be positioned to maximise opportunities to leverage 

available funds against other public sector and private sectors sources of potential funding. Given 

the global significance of terrestrial biodiversity in Western Australia, potential sources of external 

financial leverage should not be limited to national organisations. 

Transparency of Outputs 

For the initiative to achieve its objective its research programs and all the outputs of those research 

programs should be published in the public domain through a mechanism that facilitates ease of 

access. 

Independence 

For the outputs of the initiative to have credibility, the structure must include mechanisms that 

ensure that research projects are determined and funded objectively in alignment with a clear and 

transparent strategy. The goals and priorities of the initiative need to be clearly articulated and 
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accepted by all partners to ensure it delivers biodiversity knowledge to improve biodiversity 

conservation outcomes.   
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Appendix 1 – Current Department of Environment and Conservation 

Research Programs by Region 
 

Goldfields 

Program Project Title 

Biogeography Floristic surveys of the banded iron formation and greenstone ranges of the Yilgarn 
Biogeography Northern Goldfields calcrete survey Phase 1 
Fauna 
Conservation 

Development of effective broad-scale aerial baiting strategies for the control of feral cats 

Fauna 
Conservation 

Probait Trials – Phase 2 

Fauna 
Conservation 

Rangelands restoration – reintroduction of native mammals to Lorna Glen 

Fauna 
Conservation 

Conservation of Western Australian butterflies 

Fauna 
Conservation 

Conservation of the Graceful Sun Moth 

Flora 
Conservation 

Genetics and biosystems for the conservation, circumscription and management of the Western 
Australian flora 

Flora 
Conservation 

Understanding mulga 

Flora 
Conservation 

The population ecology of critically endangered flora 

Flora 
Conservation 

Causes of rarity in four Tethratheca taxa in the Goldfields Ranges 

Landscape 
Conservation 

Project Rangelands Restoration: Developing sustainable management systems for the conservation of 
biodiversity at the landscape scale in rangelands of the Murchison and Gascoyne bioregions – 
managing fire and introduced predators 

Landscape 
Conservation 

Genetic analysis for the development of vegetation services and sustainable environmental 
development 

Landscape 
Conservation 

Bushfire CRC Project: Improved methods for the assessment and prediction of grassland curing 

Landscape 
Conservation 

Fire induced mosaics in semi-arid shrublands and woodlands 

Landscape 
Conservation 

Fire regimes and impacts in transitional woodlands and shrublands 

Science 
Application 

Baselining the Wheatbelt NRM region 

 

 

Kimberley 

Program Project Title 

Biogeography Kimberley Islands biological survey 
Fauna 
Conservation 

Impact of cane toads on biodiversity in the Kimberley 

Flora Conservation Resolving the systematic and taxonomy of Tephrosia in Western Australia 
Flora Conservation Taxonomic review and floristic studies of the benthic marine algae of north-western Western 

Australia and floristic surveys of Western Australian marine benthic algaes 
Flora Conservation The Western Australian marine benthic algae online and interactive key to the genera of Australian 

marine benthic algae 
Landscape 
Conservation 

Bushfire CRC Project: Improved methods for the assessment and prediction of grassland curing 

Landscape 
Conservation 

Fire regimes and biodiversity decline in the Kimberley 
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Mid West 

Program Project Title 

Biodiversity and 
Climate Change 

Temperature thresholds for recruitment in south-west Western Australian flora 

Biodiversity and 
Climate Change 

Collaborative research on biodiversity and climate change in mega-diverse ecosystems 

Biodiversity and 
Climate Change 

Climate change risks for biodiversity and ecosystem function in species rich shrublands 

Biogeography Floristic surveys of the banded iron formation and greenstone ranges of the Yilgarn 
Biogeography Northern Goldfields calcrete survey 
Fauna Conservation Development of effective broadscale aerial bating strategies for the control of feral cats 
Fauna Conservation Sustained introduced predator control in the Rangelands 
Fauna Conservation Dibbler recovery plan 
Fauna Conservation Genetics and ecology of the western barred bandicoot 
Fauna Conservation Ecology and conservation of threatened pythons in Western Australia 
Fauna Conservation Implementation of the Lancelin Island skink recovery plan 
Flora Conservation Genetics and biosystematics for the conservation, circumscription and management of the 

Western Australian flora 
Flora Conservation Mating system variation, genetic diversity and viability of small fragmented populations of 

threatened flora, and other key plants of conservation importance 
Flora Conservation Assessment of genetic diversity, key population processes and evolutionary relationships in the 

banded iron formation endemic Acacia woodmaniorium and its close relatives 
Flora Conservation Translocation of critically endangered plants 
Flora Conservation Ecophysiology of rare flora restricted to shallow soil communities 
Flora Conservation The population ecology of critically endangered flora 
Flora Conservation Susceptibility of rare and endangered flora to Phytophthora 
Flora Conservation Mundulla Yellows disease in Western Australia 
Flora Conservation Vegetation Health Service 
Flora Conservation Taxonomic studies on native and naturalised plants of Western Australia arising from biological 

survey 
Flora Conservation Understanding mulga 
Flora Conservation The Western Australian marine benthic algae online and interactive key to the genera of 

Australian marine benthic algae 
Landscape 
Conservation 

Genetic analysis for the development of vegetation services and sustainable environmental 
management 

Landscape 
Conservation 

Management of environmental risk in perennial land use systems 

Landscape 
Conservation 

State Salinity Strategy wetland monitoring 

 

Pilbara 

Program Project Title 

Biogeography Pilbara regional biogeography survey 
Biogeography Short range endemism of ground dwelling invertebrate in the Central Pilbara 
Fauna 
Conservation 

Barrow Island fauna translocations 

Flora 
Conservation 

Wattles of the Pilbara 

Flora 
Conservation 

Understanding mulga 

Flora 
Conservation 

Resolving the systematic and taxonomy of Tephrosia in Western Australia 

Flora 
Conservation 

Taxonomic review and floristic studies of the benthic marine algae of north western Western Australia 
and floristic surveys of Western Australian marine benthic algaes 

Flora 
Conservation 

The Western Australian marine benthic algae online and interactive key to the genera of Australian 
marine benthic algae 
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South Coast 

Program Project Title 

Biodiversity and 
Climate Change 

Temperature thresholds for recruitment in south west Western Australian flora 

Biodiversity and 
Climate Change 

Comparison of plant canker disease impact and climatic variables in Proteaceae on the south coast 
of Western Australia and evaluation of selected fungicides as a management tool for canker control 
in the Declared Rare Flora Banksia verticillata and Lambertia orbifolia 

Biodiversity and 
Climate Change 

Collaborative research on biodiversity and climate change in mega diverse ecosystems 

Biodiversity and 
Climate Change 

Protecting the safe havens: will granite outcrop environments serves as refuges for flora threatened 
by anthropogenic climate change? 

Biogeography Biological survey of the Ravensthorpe Range 
Fauna Conservation Conservation of south coast threatened birds 
Fauna Conservation Factors affecting establishment in the numbat recovery plan 
Fauna Conservation Dibbler recovery plan 
Fauna Conservation Gilbert’s potoroo recovery plan 
Fauna Conservation Implementation of the recovery plan for the chuditch 
Flora Conservation Genetics and biosystems for the conservation, circumscription and management of the Western 

Australian flora 
Flora Conservation Mating system variation, genetic diversity and viability of small fragmented populations of 

threatened flora and other key plants of conservation importance 
Flora Conservation Translocation of critically endangered plants 
Flora Conservation Effects of pre-treatments, microhabitats and on-site management in the translocation success of 

threatened plant species: an ecophysiological approach 
Flora Conservation Ecophysiology of rare flora restricted to shallow-soil communities 
Flora Conservation The population ecology of critically endangered flora 
Flora Conservation An investigation of the epidemiology and use of novel phosphate application techniques in 

Phytophthora cinnamon infestations in national parks of the south coast of Western Australia 
Flora Conservation Integrated strategies for the control of Phytophthora cnnamomi using phosphite 
Flora Conservation Mundulla Yellows disease in Western Australia 
Flora Conservation Vegetation Health Service 
Flora Conservation Taxonomic studies on native and naturalised plants of Western Australia from biological survey 
Flora Conservation Taxonomic review and floristic studies of the benthic marine algae of north western Western 

Australia and floristic surveys of Western Australian marine benthic algaes 
Flora Conservation The Western Australian marine benthic algae online and interactive key to the genera of Australian 

marine benthic algae 
Flora Conservation Strategic taxonomic studies in families including Epacridaceae, Rafflesiaceae, Rhamnaceae and 

Violaceae 
Flora Conservation Surveys, systematic and genetic diversity of granitic vernal pools flora 
Landscape 
Conservation 

Genetic analysis for the development of vegetation services and sustainable environmental 
management 

Landscape 
Conservation 

Management of environmental risk in perennial land use systems 

Landscape 
Conservation 

State Salinity Strategy wetland monitoring 

Landscape 
Conservation 

Fire induced mosaics in semi-arid shrublands and woodlands 

Landscape 
Conservation 

Fire, fragmentation, weeds and the conservation of plant biodiversity in Wheatbelt nature reserves 

Landscape 
Conservation 

Fire regimes and impacts in transitional woodlands and shrublands 
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South West 

Program Project Title 

Biogeography  Floristic survey of the remnant heaths and woodlands of the Swan Coastal Plain 
Fauna 
Conservation 

Translocation outcomes and monitoring of naturally occurring populations of the western ringtail 
possum 

Fauna 
Conservation 

The importance of fox, cat and native predator interactions to sustained fauna recovery in the 
northern Jarrah forests – is there a mesopredator release effect? 

Fauna 
Conservation 

Probait trials: Phase 2 

Fauna 
Conservation 

Implementation plan for the chuditch 

Flora Conservation Ecophysiology of rare flora restricted to shallow-soil communities 
Flora Conservation The population ecology of critically endangered flora 
Flora Conservation An investigation of the epidemiology and use of novel phosphate application techniques in 

Phytophthora cinnamomi infestations in national parks of the south coast of Western Australia 
Flora Conservation Integrated strategies for the control of Phytophthora cinnamomi using phosphite 
Flora Conservation Susceptibility of rare and endangered flora to Phytophthora 
Flora Conservation Vegetation Health Service 
Flora Conservation Translocation of critically endangered plants 
Flora Conservation Taxonomic review and floristic studies of the benthic marine algae of north western Western 

Australia and floristic surveys of Western Australian marine benthic algae 
Flora Conservation The Western Australian marine benthic algae online and an interactive key to the genera of 

Australian marine benthic algae 
Flora Conservation Strategic taxonomic studies in families including Epacridaceae, Rafflesiaceae, Rhamnaceae and 

Violaceae 
Flora Conservation Surveys, systematic and genetic diversity of granitic vernal pools flora 
Landscape 
Conservation 

FORESTCHECK – Integrated site-based monitoring of the effects of timber harvesting and silviculture 
in the jarrah forest 

Landscape 
Conservation 

Monitoring long-term effects of various fire regimes on species richness and composition of southern 
jarrah forest understory 

Landscape 
Conservation 

Genetic analysis for the development of vegetation services and sustainable environmental 
management 

Landscape 
Conservation 

Identification of seed collection zones for rehabilitation 

Landscape 
Conservation 

State Salinity Strategy wetland monitoring 

Landscape 
Conservation 

Monitoring stream biodiversity 

Landscape 
Conservation 

Management of the Vasse-Wonnerup wetlands 

Landscape 
Conservation 

Management of the Vasse-Wonnerup wetlands 

Landscape 
Conservation 

Project Vesta – prediction of high intensity fire behaviour  in dry eucalypt forest 

Landscape 
Conservation 

Forest health and vitality surveillance and monitoring 

Landscape 
Conservation 

Aspects of dieback behaviour relevant to the formulation of jarrah silviculture guidelines 

Landscape 
Conservation 

Characteristics of hollow-bearing jarrah and marri trees and coarse woody debris, their use by 
selected species of fauna and the effect of logging and burning jarrah forest on them 

Landscape 
Conservation 

Evaluation of key soil indicators of sustainability in Australian Mediterranean forests 

Landscape 
Conservation 

Effect of stand density and fertilising on seed-fall. Establishment of jarrah in shelterwood areas and 
on dieback ‘graveyard’ sites 

Landscape 
Conservation 

Control of Jarrah leafminer: selective retention of JLM resistant trees and ground coppice in a 
demonstration forest plot 
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Swan 

Program Project Title 

Biodiversity and 
Climate Change 

Temperature thresholds for recruitment in south west Western Australian flora 

Biodiversity and 
Climate Change 

Collaborative research in biodiversity and climate change in mega diverse ecosystems 

Biogeography  Floristic survey of the remnant heaths and woodlands of the Swan Coastal Plain 
Fauna Conservation Translocation outcomes and monitoring of naturally occurring populations of the western 

ringtail possum 
Fauna Conservation The importance of fox, cat and native predator interactions to sustained fauna recovery in the 

northern jarrah forest – is there a mesopredator release effect? 
Fauna Conservation Factors affecting establishment in the numbat recovery plan 
Fauna Conservation Implementation of the recovery plan for the chuditch 
Fauna Conservation Conservation of Western Australian butterflies 
Fauna Conservation Conservation of the graceful sun moth 
Fauna Conservation Genetics and biosystematics for the conservation, circumstription and management of Western 

Australian flora 
Flora Conservation Mating system variation, genetic diversity and viability of small fragmented populations of 

threatened flora and other key plants of conservation importance 
Flora Conservation Ecophysiology of rare flora restricted to shallow-soil communities 
Flora Conservation The population ecology of critically endangered flora 
Flora Conservation Susceptibility of rare and endangered flora to Phytophthora 
Flora Conservation Mundulla Yellows disease in Western Australia 
Flora Conservation Vegetation Health Services 
Flora Conservation Taxonomic studies on native and naturalised plants of Western Australia arising from biological 

survey 
Flora Conservation Taxonomic review and floristic studies of the benthic marine algae of north western Western 

Australia and floristic surveys of Western Australian marine benthic algae 
Flora Conservation The Western Australian marine benthic algae online and an interactive key to the genera of 

Australian marine benthic algae 
Flora Conservation Perth urban bushland fungi project 
Flora Conservation Strategic taxonomic studies in families including Epacridaceae, Rafflesiaceae, Rhamnaceae and 

Violaceae 
Landscape 
Conservation 

FORESTCHECK – Integrated site based monitoring of the effects of timber harvesting and 
silviculture in the jarrah forest 

Landscape 
Conservation 

State Salinity Strategy wetland monitoring 

Landscape 
Conservation 

Monitoring stream biodiversity 

Landscape 
Conservation 

Hydrological response to timber harvesting and associated silviculture in the intermediate 
rainfall zone of the jarrah forest 

Landscape 
Conservation 

Project Vesta – prediction of high intensity fire behaviour in dry eucalypt forest 

Landscape 
Conservation 

Forest health and vitality surveillance monitoring 

Landscape 
Conservation 

Aspects of dieback behaviour relevant to the formation of jarrah silviculture guidelines 

Landscape 
Conservation 

Effect of stand density and fertilising on seed-fall. Establishment of jarrah in shelterwood areas 
and on dieback ‘graveyard’ sites 

Landscape 
Conservation 

Landscape fire management interactions and their effects on distribution of invertebrate 
biodiversity 

Landscape 
Conservation 

Monitoring northern extent of jarrah leafminer outbreak 

Science Application Baselining the Wheatbelt NRM region 
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Warren 

Program Project Title 

Biodiversity and 
Climate Change 

Temperature thresholds for recruitment in south west Western Australian flora 

Biodiversity and 
Climate Change 

Collaborative research on biodiversity and climate change in mega diverse ecosystems 

Biodiversity and 
Climate Change 

Protecting safe havens : will granite outcrop environments serve as refuges for flora threatened 
by anthropogenic climate change? 

Fauna Conservation Conservation of south coast threatened birds 
Fauna Conservation Factors affecting establishment in the numbat recovery plan 
Fauna Conservation Probait trials: Phase 2 
Fauna Conservation Implementation of the recovery plan for the chuditch 
Fauna Conservation Identification of the causes of the recent decline woylies in south Western Australia 
Flora Conservation Mating system variation, genetic diversity and viability of small fragmented populations of 

threatened flora and other key plants of conservation importance 
Flora Conservation Ecophysiology of rare flora restricted to shallow-soil communities 
Flora Conservation Susceptibility of rare and endangered flora Phytophthora  
Flora Conservation Taxonomic review and floristic studies of the benthic marine algae of north western Western 

Australia and floristic surveys of Western Australian marine benthic algae 
Flora Conservation The Western Australian marine benthic algae online and an interactive key to the genera of 

Australian marine benthic algae 
Flora Conservation Mundulla Yellows disease in Western Australia 
Flora Conservation Strategic taxonomic studies in families including Epacridaceae, Rafflesiaceae, Rhamnaceae and 

Violaceae 
Landscape 
Conservation 

FORESTCHECK- integrated site-based monitoring of the effects of timber harvesting and 
silviculture in the jarrah forest 

Landscape 
Conservation 

Monitoring long-term effects of various fire regimes on species richness and composition of 
southern jarrah forest understorey 

Landscape 
Conservation 

Burning for biodiversity: Walpole fine grain mosaic burning trial 

Landscape 
Conservation 

Genetic analysis for the development of vegetation services and sustainable environmental 
management 

Landscape 
Conservation 

Identification of seed collection zones for rehabilitation 

Landscape 
Conservation 

State Salinity Strategy wetland monitoring 

Landscape 
Conservation 

Monitoring stream biodiversity 

Landscape 
Conservation 

Bushfire CRC Project 

Landscape 
Conservation 

Monitoring post fire effects from the 2001 Nuyts wildfire 

Landscape 
Conservation 

Long-term monitoring of timber harvesting on bird populations in south-west forest 

Landscape 
Conservation 

Project Vesta – prediction of high intensity fire behaviour in dry eucalypt forest 

Landscape 
Conservation 

Increasing productivity of karri regrowth stands by thinning and fertilising 

Landscape 
Conservation 

Armillaria spread in karri forests 

Landscape 
Conservation 

The effect of wildfire on forest fungi 

Landscape 
Conservation 

Forest health  and vitality surveillance and monitoring 

Landscape 
Conservation 

The impact of wildfire in old growth forests of the Walpole-Nornalup National Park, on short-
range endemic invertebrates and their forest floor communities 

Landscape 
Conservation 

Effects of timber harvesting on terrestrial vertebrates in medium rainfall jarrah forest 

Landscape Characteristics of hollow-bearing jarrah and marri trees and coarse woody debris, their use by 
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Program Project Title 

Conservation selected species of fauna and the effect of logging-and-burning jarrah forests on them 
Landscape 
Conservation 

Evaluation of soil indicators of sustainability in Australian Mediterranean forests 

Landscape 
Conservation 

Bushfire CRC project: Managing fires in forested landscapes in south west Western Australia 

 

Wheatbelt 

Program Project Title 

Biodiversity and 
Climate Change 

Temperature thresholds for recruitment in south west Western Australian flora 

Biodiversity and 
Climate Change 

Collaborative research on biodiversity and climate change in mega diverse ecosystems 

Biodiversity and 
Climate Change 

Protecting the safe havens: will granite outcrop environments serve as refuges for flora 
threatened by anthropogenic climate change? 

Fauna Conservation Factors affecting establishment in the numbat recovery plan 
Fauna Conservation Feral cat control and numbat recover in Dryandra woodland and other sites 
Fauna Conservation An assessment of the effect of fox control on red-tailed phascogale populations 
Fauna Conservation Probait trials: phase 2 
Fauna Conservation Sustained fauna recovery in a fragmented landscape 
Fauna Conservation Return to dryandra 
Fauna Conservation Implementation of the recovery plan for the chuditch 
Fauna Conservation Factors affecting fauna recovery in the Wheatbelt – Lake Magenta and Dunn Rock nature 

reserves 
Flora Conservation Genetic and ecological viability of plant populations in remnant vegetation 
Flora Conservation Mating system variation, genetic diversity and viability of small fragmented populations of 

threatened flora and other key plants of conservation importance 
Flora Conservation Translocation of critically endangered plants 
Flora Conservation Ecophysiology of rare flora restricted  to shallow-soil communities 
Flora Conservation The population ecology of critically endangered flora 
Flora Conservation Susceptibility of rare and endangered flora Phytophthora  
Flora Conservation Mundulla Yellows disease in Western Australia 
Flora Conservation Vegetation health service 
Flora Conservation Taxonomic studies on native and naturalised plants of Western Australia arising from biological 

survey 
Flora Conservation Strategic taxonomic studies in families including Epacridaceae, Rafflesiaceae, Rhamnaceae and 

Violaceae 
Flora Conservation Surveys, systematic and genetic diversity of granitic vernal pools flora 
Landscape 
Conservation 

Genetic analysis for the development of vegetation services and sustainable environmental 
management 

Landscape 
Conservation 

Management of environmental risk in perennial land use systems  

Landscape 
Conservation 

State Salinity Strategy wetland monitoring 

Landscape 
Conservation 

Fire induced mosaics in semi-arid shrublands and woodlands 

Landscape 
Conservation 

Fire, fragmentation, weeds and the conservation of plant biodiversity in Wheatbelt nature 
reserves 

Landscape 
Conservation 

Fire regimes and impacts in transitional woodlands and shrublands 

Science Application Baselining the Wheatbelt NRM region 
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All Regions 

Program Project Title 

Biogeography Ecomorphological clues to community structure, bat echolocation studies 
Biogeography Development of ethically acceptable techniques for wet-pit trapping 
Fauna 
Conservation 

Improving rock-wallaby conservation and management (all except South West) 

Flora 
Conservation 

Seed biology, seedbank dynamics and collection and storage of seed or rare and threatened Western 
Australian taxa 

Flora 
Conservation 

Conservation status and systematic of Western Australian Acacia 

Flora 
Conservation 

Australian wattle identification 

Flora 
Conservation 

Taxonomic review and conservation status of the members of the Myrtaceae tribe Chamelaucieae and 
miscellaneous other Western Australian plant groups 

Flora 
Conservation 

Taxonomic resolution and description of new plant species, particularly Priority Flora and those areas 
subject to mining interests in Western Australia 

Flora 
Conservation 

Taxonomy of selected families including legumes, grasses and lilies 

Flora 
Conservation 

Taxonomic studies in selected families including Asteraceae. Celastraceae, Malvaceae and Proteaceae 

Flora 
Conservation 

Herbarium collections management 

Flora 
Conservation 

The Western Australian plant census and Australian plant census 

Flora 
Conservation 

The Western Australian hebarium’s specimen database 

Flora 
Conservation 

Florabase – the Western Australian flora 

Flora 
Conservation 

Biodiversity informatics at the Western Australian herbarium 

Flora 
Conservation 

Improving the comprehensiveness, accuracy and availability of taxonomic data about Western 
Australia’s fungi in DEC biological datasets and biodiversity collections 

Flora 
Conservation 

Development of interactive identification platforms and content 

Flora 
Conservation 

New tools to uncover a Eucalyptus phylogeny and evaluate conservation priority species 

Flora 
Conservation 

Systematics of the triggerplant genus Stylidium 

Flora 
Conservation 

Strategic taxonomic studies in families including Amaranthaceae and Fabaceae and other plant groups 

Flora 
Conservation 

Taxonomy of undescribed taxa in the Ericaceae subfamily Stypheliodeae, with an emphasis on taxa of 
conservation concern 

Science 
Application 

Plant species richness and endemism within the south Western Australian Floristic Region 

Science 
Application 

Provision of authoritative names of Western Australian taxa 

Science 
Application 

Online GIS biodiversity mapping (NatureMap) 

Science 
Application 

Species database management software (Max) 
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Appendix 2 – 2005 Biodiversity Conservation Research Institute 

Proposal Research Plan 
 

Plant Conservation Node 

Research Program Research Outcomes Collaborators 

Germplasm Conservation 
Integration of ex-situ collections of 
Western Australian threatened and 
priority flora 

Cryostorgage 
Long term protocols developed for 
seed and plant material of 
threatened/priority species 
 
In vitro Storgage 
In vitro protocols developed for 
threatened and priority  flora material  
 
Seedbanking  
Storage protocols developed for seed 
required for future 
conservation/restoration programs 
 
Mycorrhiza Conservation 
Storage of orchid seeds and their 
mycorrhiza developed 
 

Botanical Gardens and Parks Authority 
 
 
 
 
Botanical Gardens and Parks Authority 
 
 
 
Botanical Gardens and Parks Authority 
Conservation and Land Management 
 
 
 
Botanical Gardens and Parks Authority 
 

Propagation Science 
Application of micropropagation 
techniques for rapid and efficient 
propagation of threatened and priority 
species and species for revegetation 

Micropropagation 
Propagation of threatened and priority 
species where conventional 
techniques fail (includes tissue culture 
and somatic embyogenesis – synthetic 
seeds. 
 
Slow Growth Storage 
 

Botanical Gardens and Parks Authority 
 
 
 
 
 
 
Botanical Gardens and Parks Authority 
 

Conservation Genetics 
Application of molecular markers for 
assessment of genetic diversity and 
priority setting for plant genetic 
resource conservation 

Genetic Provenance 
Assessment of key species to delineate 
seed collection zones for revegetation 
and rehabilitation 
 
Conservation Genetics of Threatened 
Species 
Genetic assessment of threatened 
flora 
 
Ex-situ Collection Management 
Genetic assessment for off-site 
collections and translocations 
 
Management of Genetic Resources 
Assessment of evolutionary 
relationships of taxa relevant to 
developing genetic resource 
management strategies 
 
Genetic Viability 
Mating system and inbreeding 
assessment for conservation of 
populations of threatened flora 
 

Botanical Gardens and Parks Authority 
Murdoch University 
 
 
 
Botanical Gardens and Parks Authority 
 
 
 
 
Botanical Gardens and Parks Authority 
 
 
 
Botanical Gardens and Parks Authority 
Conservation and Land Management 
 
 
 
 
Botanical Gardens and Parks Authority 
Conservation and Land Management 
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Research Program Research Outcomes Collaborators 

 
Restoration Ecology 
Understanding ecological factors that 
limit restoration of native vegetation 
 

 
Seed Dormancy Release Achieved 
Application of innovative germination 
cues to resolve dormancy issues in 
conservation/restoration priority 
species 
 
Seed Quality Assessment 
Seed quality assessment guidelines 
developed to aid restoration activities 
eg seed broadcasting  and greenstock 
production 
 
Plant Community Dynamics 
Determination of seedbank dynamics 
and seedling recruitment and plant 
survival patterns to aid ecosystem 
restoration 
 
Weed Ecology 
Determination of dynamics of weed 
seedbanks and seedling recruitment 
and plant survival patterns to aid weed 
control programs 
 

 
Botanical Gardens and Parks Authority 
University of Western Australia 
 
 
 
 
Botanical Gardens and Parks Authority 
 
 
 
 
 
Botanical Gardens and Parks Authority 
 
 
 
 
 
Botanical Gardens and Parks Authority 

Conservation Ecology 
Understanding factors critical for the 
persistence and recovery of 
threatened flora 

Population Viability 
Identification and management of 
ecological constraints to population 
persistence of rare and threatened 
flora 
 
Models 
Developing predictive quantitative 
demographic models of response to 
threats for functional groups of rare 
and threatened species 
 
Criteria for Re-introduced Success 
Population demography, assessment  
of re-introduction success, 
methodologies developed for recovery 
of threatened flora’ 
 

Conservation and Land Management 
 
 
 
 
 
Conservation and Land Management 
 
 
 
 
 
Conservation and Land Management 
University of Western Australia 

Conservation Taxonomy 
Taxonomy and conservation status 
assessment of threatened and priority 
flora 

Resolution of Nomenclature 
Taxonomic resolution, re-assessment 
and publishing of key and priority flora 
 
Resolution of Conservation Taxonomy 
Priority 1 and 2 and DRF flora resolved, 
named and published 
 
Threatened (DRF) and Priority Flora 
Threat Analysis 
Taxonomic research and threat 
analysis for conservation status 
assessment of key threatened  (DRF) 
and priority flora and a full colour 
guide to declared and priority 1 and 2 
flora 
 

Conservation and Land Management 
Botanical Gardens and Parks Authority 
University of Western Australia 
 
Conservation and Land Management 
Botanical Gardens and Parks Authority 
University of Western Australia 
 
Conservation and Land Management 
Botanical Gardens and Parks Authority 
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Research Program Research Outcomes Collaborators 

 
Ecophysiology of Rarity and 
Restoration 
Understanding physiological factors 
critical for the recovery of plant 
species and plant ecosystems 

 
Ecophysiology of Rarity and 
Endemism in Proteaceae 
Understanding soil factors determining 
Banksia distribution 
 
Understanding Edemism 
In ironstone communities for two key 
genera 
 
Seed Biology 
Resolve physiological barriers to 
germination 
 
Ecophysiology of Wandoo Decline 
Identification of the cause of Wandoo 
decline 
 
Sudden Banksia Death 
Identification of the causes of density 
change in Proteaceae 
 
Mineral Nutrition of Sedges 
Improved understanding of ecology 
 

 
University of Western Australia 
 
 
 
 
University of Western Australia 
 
 
 
University of Western Australia 
 
 
 
University of Western Australia 
 
 
 
University of Western Australia 
 
 
 
University of Western Australia 
 

 

Landscape Conservation Node 

Research Program Research Outcomes Collaborators 

Management and Restoration of 
Altered Landscapes 
Finding ways to improve biodiversity 
outcomes in managed landscapes 
 

Altered Hydrology/Salinity 
Integration of hydrological and 
ecological modelling to effectively 
develop land management strategies 
for remnants at risk from salinisation 
 
Fragmentation 
Regional management strategies 
developed from an assessment of 
impact of different degrees of 
fragmentation on flora and fauna 
assemblages 
 
Viability of Remnant Biodiversity 
Quantify genetic and ecological factors 
that influence the viability of plant and 
animal populations in vegetation 
remnants 
 
Recovery in Post Disturbed 
Landscapes 
Methods to facilitate recolonisation by 
invertebrates and their uses as 
bioindicators, establishment of 
effective success criteria, ecosystem 
assembly in abandoned farmland and 
degraded wetlands 
 
Reserve and Off-reserve Planning and 
Management 
Spatially explicit models of integrated 

Murdoch University 
Conservation and Land Management 
 
 
 
 
Murdoch University 
CSIRO 
 
 
 
 
 
Conservation and Land Management 
 
 
 
 
 
Curtin University 
Murdoch University 
CSIRO 
 
 
 
 
 
 
CSIRO 
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Research Program Research Outcomes Collaborators 

landscape management for 
conservation developed, trialled and 
adopted 
 
Alternative Land Uses and Ecosystem 
Services 
Biodiversity gain from alternative tree 
crops and other forms of revegetation 
determined 
 
Urban Conservation 
Ameliorating impact of urban growth 
on biodiversity – criteria for Swan 
Coastal Plain remnant ecosystems 
reservation 
 

 
 
 
 
CSIRO 
Murdoch University 
 
 
 
Western Australian Museum 
CSIRO 

Fauna Reintroduction and Ecosystem 
Services 
Understanding the broader ecological 
benefits of fauna conservation and 
reintroduction 
 

Introduced Predators 
Feral cat control in the arid zone 
modelled and field tested 
 
Ecosystem Effects of Translocated 
Fauna 
Comparison of ecosystem processes in 
areas with and without key fauna 
species and assessment of impact of 
fauna 
 
Interactions Between Fauna and 
Other Factors 
Assess interactions between fauna, 
fire regime, weed invasion and plant 
population persistence in fragmented 
landscapes 

CSIRO 
Conservation and Land Management 
 
 
Murdoch University 
 
 
 
 
 
 
Murdoch University 

Habitat Management 
Ameliorating threats within the 
conservation estate 
 

Fire Regimes 
Impacts of variation in fire regime 
understood and appropriate fire 
regimes initiated in key priority 
conservation areas 
 
Biology of Phytophthora 
Understand the etiology of P. 
cinnamomi in different plant 
communities, horticulture and 
rehabilitated mines and develop 
control measures 
 
Susceptibility to Phytoplthora and 
Restoration 
Phytophthora susceptibility and 
developed strategies to conserve 
susceptible plant species 
 
Invasive Species 
Identifying strategies for reducing the 
impacts of key invasive species on 
ecosystem structure and function 
 

Murdoch University 
Conservation and Land Management 
 
 
 
 
Conservation and Land Management 
Murdoch University 
 
 
 
 
 
Conservation and Land Management 
 
 
 
 
Murdoch University 

Understanding Patterns of 
Biodiversity 
Documenting the patterns and status 
of species and communities across 

Comprehensive, Adequate and 
Representative Reserve Systems 
Provide a quantitative, region wide, 
biodiversity context for EIA and land-

Conservation and Land Management 
Western Australian Museum 
Curtin University 
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Research Program Research Outcomes Collaborators 

Western Australia as a basis of nature 
conservation planning decisions 
 

use planning in the Pilbara 
 
Subterranean Ecosystems 
Defined stygofauna provinces 
 
Biodiversity Conservation Audits 
Further develop the biodiversity 
conservation audit of the 53 WA sub-
regions, for prioritising nature 
conservation activities across the State 

 
 
Western Australian Museum 
 
 
Conservation and Land Management 

 

Fauna Conservation Node 

Research Program Research Outcomes Collaborators 

Biology/Ecology of Threatened 
Species 
Understand biology and ecology of 
threatened species to identify 
threatening processes and recovery 
solutions 

Biology and Ecology of Threatened 
Vertebrate Species 
Assessment of conservation status, 
development of recovery plans for all 
CR and EN taxa and Chudditch delisted 
 
Biology, Ecology and Systematics of 
Threatened Invertebrate Species 
Assessment of conservation status and 
development and implementation of 
recovery plans 

Conservation and Land Management 
Western Australian Museum 
 
 
 
 
Conservation and Land Management 
Curtin University 

Captive Breeding and Assisted 
Reproductive Technologies 
Production of founder animals for 
translocation 

Captive Breeding 
Ability to breed sufficient numbers of 
founders for translocation and 
understanding reproductive 
physiology 
 
Assisted Reproductive Technologies 
Development of techniques to 
enhance reproductive success, 
including artificial insemination and 
cross fostering 

Perth Zoo 
 
 
 
 
 
Perth Zoo 
Conservation and Land Management 
University of Western Australia 

Translocation for Recovery 
Re-establishment of threatened fauna 
populations 

Re-establishment of Threatened 
Fauna 
Develop best-practice method and 
monitoring for threatened fauna 
translocations and reconstruction of 
Shark Bay mammal fauna 

Conservation and Land Management 
CSIRO 

Impact of Disease on Wildlife 
Conservation 
Identify the impact of disease on the 
condition of native wildlife 

Determining Management/Treatment 
Options for Diseases with Detrimental 
Impacts 
Identification of wart-like disease in 
Western Barred Bandicoots, 
investigation into role of disease in 
mammal declines, mammal 
transmission of Rickettsia resolved and 
understanding of pathology and 
aetiology of flu-like disease in skinks 

Conservation and Land Management 
Murdoch University 
Perth Zoo 

Fauna Systematics and Conservation 
Genetics 
Resolution of taxonomic and 
conservation status issues, and the use 
of DNA technologies to understand 
population conservation and to assist 
in wildlife protection 

Conservation Taxonomy 
To document fauna biodiversity values 
and resolve systematic and 
biogeographic status issues, island 
biodiversity, systematic of isolated 
taxa and documentation of 95 percent 
of faunal diversity 
 

Conservation and Land Management 
Murdoch University 
Western Australian Museum 
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Research Program Research Outcomes Collaborators 

Population Conservation 
Development of markers to assist in 
determination of population size and 
understanding of genetic 
consequences of translocation 
 
Wildlife Protection and Forensics 
Ability to identify individuals and their 
source 

Conservation and Land Management 
Murdoch University 
 
 
 
 
Conservation and Land Management 
Murdoch University 

 

Biodiversity Informatics Database Node 

Research Program Research Outcomes Collaborators 

Biodiversity Knowledge Base – 
Developing Readily Accessible 
Biodiversity Databases for Industry 
and the Community 
‘One-stop-shop’ for accessing and 
analysing biodiversity information 
 

Databasing of Museum Collections 
More than 1 million specimen records 
 
Databasing and Maintenance of 
Herbarium Collections 
More than 750,000 specimen records 
 
Development and Maintenance of 
flora Nomenclature datasets 
 
Consolidate Collections and Survey 
Datasets into a single environment 
 
Assess Feasibility of Extracting Key 
Ecological Attributes 
 
Descriptive Databases 
Develop flora descriptive data for 
online interactive keys 
 
Biosystematics  
Develop comprehensive taxonomic 
framework based on geographic, 
morphological and genetic data 
 
Molecular Systematics Database 
Compile molecular data for WA taxa 
 
Physical Environment Database 
Compile relevant environmental 
datasets 
 
Bibliographic Database 
Compile and database scientific 
literature pertaining to Western 
Australia biota 

Western Australian Museum 
 
 
Conservation and Land Management 
 
 
 
Conservation and Land Management 
 
 
Conservation and Land Management 
 
 
 
 
 
Conservation and Land Management 
 
 
 
Conservation and Land Management 
 
 
 
 
Botanical Gardens and Parks 
 
 
GIS Service Provider 
 
 
 
Western Australian Museum 

Biodiversity Analysis  
Biodiversity information for 
conservation planners, decision 
makers and industry 
 

Web Based Query Facility 
Develop and maintain integrated 
online facility 
 
Web Based Interactive Keys 
Develop and maintain web-based 
interactive keys 
 
Biodiversity Hotspots 
Develop and implement high level 
biodiversity hotspot analyses 

Conservation and Land Management 
 
 
 
Conservation and Land Management 
 
 
 
Conservation and Land Management 
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Research Program Research Outcomes Collaborators 

(endemism and species richness maps) 
for flora and fauna 
 
Landscape Conservation 
Develop methods to identify species 
suitable for landscape conservation 
(such as mine site rehabilitation and 
salinity) 
 
Bioprospecting 
Collaborate with industry to identify 
species with bioprospecting potential 
 

 
 
 
 
 
 
 
 
 
Conservation and Land Management 

Biodiversity Mapping 
Planning tool for locating and 
prioritising research on conservation 
taxa and areas of high biodiversity 

Web-based Mapping Facility 
Real-time web-based mapping facility 
for all biodiversity data and high level 
outputs (such as hotspots) 
 
Develop Predictive Capability for 
Flora and Fauna Distributions 
 
Develop Gap Analysis Methodology 
for Identifying Taxanomic and Spatial 
Lacunae 

Conservation and Land Management 
 
 
 
 
Conservation and Land Management 

 


