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Threatened ecological community nomination form
Nomination to the Western Australian Minister for Environment to amend the list of threatened ecological communities under Part 2 of the WA Biodiversity Conservation Act 2016. This form may be used to nominate amendments to the list of collapsed ecological communities.
Biodiversity Conservation Act 2016
The Biodiversity Conservation Act 2016 (the Act) allows for listing an ecological community as a threatened ecological community. 
Anyone may nominate an ecological community for listing as a threatened ecological community, or delisting from threatened, or to change the listing category and/or criteria under the Act.
· Nominations may be submitted at any time to TSSC@dbca.wa.gov.au
· All nominations submitted by 30 November each year will be reviewed for consideration at the next Threatened Ecological Communities Scientific Committee (TECSC) meeting. 
Threatened ecological community listing categories 
Listing as a threatened ecological community is based on the risk of the ecological community becoming eligible for listing as a collapsed ecological community and the categories and criteria in the Act and the ministerial guidelines.
Threatened categories: 
· critically endangered
· endangered
· vulnerable.
Ministerial Guideline (Number 1) 
Procedure for making and assessing public nominations for listing species or ecological communities as threatened species or threatened ecological communities, and for listing key threatening processes. 
International Union for Conservation of Nature Red List of Ecosystems Categories and Criteria 
The International Union for Conservation of Nature (IUCN) Red List of Ecosystems categories and criteria are used to assist in assessing species eligibility for listing as a threatened species under the Act. 
· The questions in this nomination form address the IUCN criteria. 
· Technical information and the intent of information requirements as they relate to an assessment against the IUCN Red List of Ecosystems categories and criteria:
· Guidelines for the application of IUCN Red List of Ecosystems Categories and Criteria, Version 1.1 (2017).
· An Introduction to the IUCN Red List of Ecosystems: The Categories and Criteria for Assessing Risks to Ecosystems (2016).
· Summary of the five criteria (A-E) used to evaluate the risk status of an ecosystem, based on Version 2.2 of the IUCN Red List of Ecosystems Categories and Criteria, provided in Appendix A to this nomination form.



Required information
Information is provided in the attached guidelines to assist in the completion of the nomination form and these guidelines must be utilised to make adequate responses to questions (Appendix A).
Detailed information is required for all sections of the form. The questions in this nomination form specify the scientific information required to address the listing criteria and provide information to enable the conservation status of the ecological community to be adequately assessed.
Complete the form as comprehensively as possible – it is important for the TECSC to have as much information as possible, and the best case on which to judge the eligibility of an ecological community against the Act criteria for listing. The TECSC will not consider incomplete nominations or nominations with insufficient information. If there is insufficient information to enable details to be provided because of a lack of scientific data or analysis, include any information that is available or provide a statement next to the relevant question identifying that the data or analysis is not available. 
The TECSC recognises that completing a nomination form is demanding, as a result of the information required to undertake an assessment to determine the eligibility for listing. Nominators are encouraged to seek expert advice where appropriate to assist in the completion of the nomination form. 
It is essential to provide references in your nomination to support information provided. These must be provided for all information and facts, both in the text and in the reference list at the end of the form. The opinion of appropriate scientific experts may be cited as personal communication, with their approval, in support of your nomination. The names of the experts, their qualifications and full contact details are required in the reference list at the end of the form if they are cited. Also, clearly identify any confidential information and explain the sensitivity.
The ecological community’s boundaries and national extent must be adequately explained and it is essential to provide a map(s) of the geographic distribution of the ecological community and its occurrences. You must also ensure that the potential listing status of the ecological community has been considered across its entire geographic range.
Note
· Important information and guidelines to help with the completion of this form are in Appendix A and must be read in conjunction with compiling responses.
· If space on the form is not sufficient, attach additional pages.
· The nomination will be considered on the information provided in this form.
· Failure to provide full details may result in delays or return of the application. The nominator will be notified if a decision is made by the Minister to reject a nomination.
· The TECSC cannot guarantee the outcome of a nomination and the nominator should not anticipate it.
Privacy Notice
The personal information in this form is provided to the TECSC and its delegates to enable the processing of the nomination. If the required personal information is not provided, the nomination may not be processed. The personal information may be disclosed to expert reviewers and other Government agencies with a relevant statutory responsibility, but will not be disclosed to other third parties including through public consultation process. 
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	Section 1 – Eligibility for Listing

	1. Name of the ecological community

	

	2. [bookmark: _Ref424561877]Listing Category for which the ecological community is nominated

	
	WA Biodiversity Conservation Act
	EPBC Act (wholly or as a component)

	Current listing category 
(check box)
	|_| Collapsed
|_| Critically endangered
|_| Endangered
|_| Vulnerable
|_| Priority 1-4
|_| None – not listed
	Name: 

|_| Critically endangered
|_| Endangered
|_| Vulnerable
|_| None – not listed

	Proposed listing category
(check box)
	|_| Collapsed
|_| CR: Critically endangered
|_| EN: Endangered
|_| VU: Vulnerable
|_| Priority 1-4
	

	Select one or more of the following criteria under which the community is to be nominated for BC Act listing. (check box). For further details on these criteria please refer to the appendix to this form. The information you provide in Section 3 should support the criteria you select here.
	[bookmark: Check8]
|_| Criterion A – Reduction in geographic distribution
|_| Criterion B – Restricted geographic distribution
|_| Criterion C – Environmental degradation based on change in an abiotic variable
|_| Criterion D – Disruption of biotic processes or interactions based on change in a biotic variable
|_| Criterion E – Quantitative analysis that estimates the probability of ecosystem collapse



	Section 2 – Description, Condition, Threats & Recovery

	Answer all the questions, providing references where applicable. If no or insufficient information exists to answer a question, you must indicate this instead of leaving the question blank. The answers may be provided within this form or as attachments, ensuring that responses clearly indicate which question number they refer to.

	Classification 

	3. What is the name of the ecological community? 
Note any other names that have been used recently, including where different names apply within different jurisdictions. For example, is it known by separate names in different States or regions?

	

	4. What authorities/surveys/studies support or use the name?

	

	5. How does the nominated ecological community relate to other ecological communities that occur nearby or that may be similar to it? 
Does it intergrade with any other ecological communities and, if so, what are they and how wide are the intergradation zones? 
Describe how you might distinguish the ecological community in areas where there is overlap (also see Description section below).

	

	Description

	6. List the main features that distinguish this ecological community from all other ecological communities.
Characteristic (or diagnostic) features can be biological (e.g. taxa or taxonomic groups of plants and animals characteristic to the community; a type of vegetation or other biotic structure), or associated non-biological landscape characteristics (e.g. soil type or substrate, habitat feature, hydrological feature). Please limit your answer to those features that are specific to the ecological community and can be used to distinguish it from other ecological communities.

	


	7. Give a description of the biological components of the ecological community. 
For instance, what species of plants and animals commonly occur in the community; what is the typical vegetation structure (if relevant).

	


	8. Give a description of the associated non-biological landscape characteristics or components of the ecological community. 
For instance, what is the typical landscape in which the community occurs? Note if it is associated with a particular soil type or substrate; what major climatic variables drive the distribution of the ecological community (e.g. rainfall). Note particular altitudes, latitudes or geographic coordinates.

	


	9. Provide information on the ecological processes by which the biological and non-biological components interact (where known).

	


	10. Does the ecological community show any consistent regional or other variation across its extent, such as characteristic differences in species composition or structure? 
If so, please describe these.

	


	11. Does the ecological community provide habitat for any listed threatened species and/or endemic species?
If so, please note the species and whether the species is listed on State and/or national lists and the nature of their dependence on the ecological community.

	


	12. Identify major studies on the ecological community (authors, dates, title and publishing details where relevant).

	


	Distribution

	13. Describe the distribution across WA and nationally. 
State the appropriate bioregions where the ecological community occurs. Attach or provide any maps showing its distribution with details of the source of the maps, or explain how they were created and the datasets used.

	

	14. [bookmark: _Ref424047108]What is the area of distribution of the ecological community?
For answers to parts a, b, c & d: please identify whether any values represent extent of occurrence or area of occupancy (as described in the appendix); provide details of the source(s) for the estimates and explain how they were calculated and the datasets used.

	14 a. What is the current known area (in ha)? 

	


	14 b. What is the pre-industrialisation extent or its former known extent (in ha)?
An ecological community is considered to be naturally restricted if it has a pre-industrialisation area of occupancy that is less than 10 000 ha or a pre-industrialisation extent of occurrence that is less than 100 000 ha (refer to the Appendix A)

	


	14 c. What is the estimated percentage decline of the ecological community?

	


	14 d. What data are there to indicate that future changes in distribution may occur?

	


	Patch size

	15. What is the typical size (in ha) for a patch of the ecological community (if known)? 
Explain how it was calculated and the datasets that are used. Relevant data includes the average patch size, the proportion of patches that are certain sizes, particularly proportions below 10 ha and below 100 ha, (but also below 1 ha and above 100 ha, for example). This could be presented as the range of patch sizes that comprise 90% of the occurrences.

	


	16. Quantify, if possible, the smallest percentage or area required for a patch of the ecological community to be considered viable. 
This refers to the minimum size of a remnant that can remain viable without active management. It may be determined through the requirements for dominant native species, level of species diversity, or the nature of invasive weeds.

	


	Functionality

	17. Is the present distribution of the ecological community severely fragmented?
If so, what are likely causes of fragmentation?
If fragmentation is a natural or positive characteristic of this ecological community, please explain this and state the reason. 
Severely fragmented refers to the situation in which increased extinction risk to the ecological community results from most remnants being found in small and relatively isolated patches. 

	


	18. [bookmark: _Ref424047468]Has there been a loss or decline of functionally important species?
This refers to native species that are critically important in the processes that sustain or play a major role in the ecological community and whose removal has the potential to precipitate change in community structure or function sufficient to undermine the overall viability of the community.

	


	18 a. If yes, which species are affected? 

	


	18 b. How are the species functionally important and to what extent have they declined?

	


	Reduction in community integrity

	19. Please describe any processes that have resulted in a reduction in integrity and the consequences of these processes, e.g. loss of understorey in a woodland. Include any available information on the rate of these changes. 
This recognises that an ecological community can be threatened with extinction through on-going modifications that do not necessarily lead to total destruction of all elements of the community. Changes in integrity can be measured by comparison with a benchmark state that reflects as closely as possible the natural condition of the community with respect to the composition and arrangement of its abiotic and biotic elements and the processes that sustain them. Please provide a description of the benchmark state where available. For further information please refer to the Guidelines.

	


	Survey and Monitoring

	20. Has the ecological community been reasonably well surveyed? 
Provide an overview of surveys to date, including coverage of different land tenure, and the likelihood of the ecological community’s current known distribution and/or patch size being a true reflection of its actual distribution (consider area of occupancy and area of extent, including any data on number and size of patches). 

	


	21. Where possible, please indicate areas that haven’t been surveyed but may add to the information required in determining the community’s overall viability and quality.
Include commentary on issues to do with accessing different land tenures within the area of distribution, including private property, and the likelihood that these areas may include occurrences.

	


	22. Describe methods for identifying the ecological community including when to conduct surveys.
For example, season, time of day, weather conditions; length, intensity and pattern of search effort; and limitations and expert acceptance; recommended methods; survey-effort guide. Include references.

	


	23. Is there an ongoing monitoring program? If so, please describe the extent and length of the program.

	






	Condition Classes and Thresholds

	24. Do you think condition classes/thresholds apply to this ecological community? If not, give reasons. 
The TECSC recognises that ecological communities can exist in various condition states. In reaching its decision the TECSC uses condition classes and/or thresholds to determine the patches that are included or excluded from the listed ecological community (see the Guidelines for details of the process of determining condition classes). Relevant here is recognition of different states following disturbance and the natural recovery of the occurrence towards a higher condition class.

	


	25. If so, how much of the community would you describe as in relatively good condition?
i.e. likely to persist into the long-term with minimal management? In this context ‘good condition’ has the IUCN meaning, which equates to WA condition categories ‘Very Good to Pristine’.

	


	26. What features or variables do you consider to be most valuable for identifying a patch of the ecological community in relatively good condition?
Variables for establishing the highest condition class may include: patch size; connectivity; native plant species composition; diversity and cover (for example in overstorey; mid-shrub and/or understorey layers); recognised faunal values; and cover of weeds or other invasive species.

	


	27. How much of the community would you describe as in relatively medium condition?
i.e. likely to persist into the long-term future with management? In this context ‘medium condition’ has the IUCN meaning, which equates to WA condition category ‘Good’.

	


	28. Describe how you would identify areas in medium condition using one or a combination of indicators such as species diversity, structure, remnant size, cover of weeds or other invasive species, etc.

	


	29. How much of the community would you describe as in relatively poor condition? 
i.e. unlikely to be recoverable with active management?  In this context ‘poor condition’ has the IUCN meaning, which equates to WA condition categories ‘Degraded to Completely Degraded’.

	


	30. Describe how you would identify areas in poor condition using one or a combination of indicators such as species diversity, structure, remnant size, cover of weeds or other invasive species, etc.

	


	Threats
Note: If you plan to identify climate change as a threat to the ecological community, please refer to the Guidelines for information on how this should be addressed.

	31. [bookmark: _Ref424047786]Identify PAST threats to the ecological community. 

	


	32. [bookmark: _Ref424047874]Identify CURRENT threats to the ecological community indicating whether they are actual or potential. 

	


	33. [bookmark: _Ref424047934]Identify FUTURE threats to the ecological community indicating whether they are actual or potential. 

	


	For each threat describe:

	33 a. How the threat has impacted on this ecological community in the past.

	


	33 b. What its expected effects are in the future. Include or reference supporting research or information.

	


	33 c. Identify whether the threat only affects certain portions or occurrences. Give details.

	


	34. Identify any natural catastrophic event/s
Explain its likely impact and indicate the likelihood of it occurring (e.g. a drought/fire in the area every 100 years). Catastrophic events are those with a low predictability that are likely to severely affect the ecological community.

	


	35. [bookmark: _Ref424048142]Additional biological characteristics.
Identify and explain any additional biological characteristics particular to the community or species within it that are threatening to its survival (e.g. low genetic diversity). Identify and explain any models addressing survival or particular features. 

	


	35 a. How does it respond to disturbance?

	


	35 b. How long does it take to regenerate and/or recover?

	





	Threat Abatement and Recovery

	36. Identify key management documentation available for the ecological community. 
e.g. recovery plans, biodiversity management programmes, or site specific management plans (e.g. for a reserve).

	


	37. Give an overview of how threats are being/potentially abated and other recovery actions underway and/or proposed. 
Identify who is undertaking these activities and how successful the activities have been to date.

	


	38. [bookmark: _Ref424048238]What portion of the current extent of the ecological community is protected in a reserve set aside for conservation purposes, and what proportions are private land, or other tenure? 
Give details including the name of the reserves, and the extent the ecological community is protected within these reserves.

	


	38 a. Which of the reserves are actively managed? 
Note which, if any, reserves have management plans and if they are being implemented.

	


	38 b. Give details of any other forms of protection, such as conservation covenants, and whether the protection mechanisms are permanent. 

	


	38 c. Indigenous interests
Is the nominated ecological community or parts thereof known to occur on any culturally significant sites? 
If so, comment on any issues with respect to aboriginal interests, in particular with regard to management of the ecological community.

	

	38 d. Native Title
Do Native Title or Indigenous Protected Areas apply to any parts of the community?
If so, comment on any issues with respect to exclusive possession and rights to plants and animals, in particular with regard to management of the ecological community.

	

	39. Give details of recovery actions that are or could be carried out at the local and regional level.
e.g. develop and implement management plan for the control of specific weed species (regional), undertake weeding of known sites (local).

	

	40. Is there an existing support network for the ecological community that facilitates recovery? 
e.g. an active Landcare group, Conservation Management Network. 

	

	41. Are there other any aspects relating to the survival of this ecological community that you would like to address?

	




	Section 3 - Justification for this nomination

	In order for the nomination to be considered further, one or preferably more of the following criteria need to be fulfilled and substantiated. A clear case for why the ecological community is eligible for listing under the criteria is required, including evidence as to how it meets the requirements for listing under a particular listing category, e.g. ‘David et al. (1999) finding of 95% decline in geographic distribution suggests it should be listed as critically endangered’. The type of data available will determine which criteria will be used to justify the application of a listing category. 
At least one criterion must trigger the thresholds of a listing category as indicated in the appendix. Criteria may be of different levels of listing category e.g. Criterion 1 = CR and Criterion 3 = VU.

	42. Provide data that demonstrates why the ecological community meets at least one of the following criteria for the nominated listing category. 
Please use data provided in previous sections to demonstrate how it specifically meets at least one of the following criteria. Advice on how to interpret the listing criteria is in Appendix A. Provide a response for every sub-criterion.

	Criterion A: Reduction in geographic distribution.

	|_| CR
|_| EN
|_| VU
|_| not eligible
	|_| A1
|_| A2a
|_| A2b
|_| A3

	Justification for assessment under Criterion A:



	Criterion B: Restricted geographic distribution.

	|_| CR
|_| EN
|_| VU
|_| not eligible
	|_| B1 (specify at least one of the following) |_|a)(i)  |_|a)(ii)  |_|a)(iii)  |_|b)  |_|c);
|_| B2 (specify at least one of the following) |_|a)(i)  |_|a)(ii)  |_|a)(iii)  |_|b)  |_|c);
|_| B3 (only for Vulnerable Listing)

	Justification for assessment under Criterion B:



	Criterion C: Environmental degradation based on change in an abiotic variable.

	|_| CR
|_| EN
|_| VU
|_| not eligible
	|_| C1
|_| C2
|_| C3

	Justification for assessment under Criterion C:



	Criterion D: Disruption of biotic processes or interactions based on change in a biotic variable.

	|_| CR
|_| EN
|_| VU
|_| not eligible
	|_| D1
|_| D2
|_| D3

	Justification for assessment under Criterion D:



	Criterion E: Quantitative analysis that estimates the probability of ecosystem collapse.

	|_| CR
|_| EN
|_| VU
|_| not eligible
	

	Justification for assessment under Criterion E:





Summary assessment against IUCN RLE Criteria
	Criterion
	Category indicated
(CR, EN or VU)
	Overall conclusion

	A1
	
	· 

	A2a
	
	· 

	A2b
	
	· 

	A3
	
	· 

	B1a
	
	· 

	B1b
	
	· 

	B1c
	
	· 

	B2a
	
	· 

	B2b
	
	· 

	B2c
	
	· 

	B3
	
	· 

	C1
	
	· 

	C2
	
	· 

	C3
	
	· 

	D1
	
	· 

	D2
	
	· 

	D3
	
	· 

	E
	
	· 

	
	Meets ? under ?





	Section 4 – References/Standard of Scientific Evidence

	Note: The opinion of appropriate scientific experts may be cited (with their approval) in support of a nomination. If this is done the names of the experts, their qualifications and full contact details must also be provided in the reference list below. Harvard style of referencing is preferred.

	43. Please provide copies of key documentation/references used in the nomination.

	


	44. Statement on the Standard of Scientific Evidence

	


	45. Has this document been reviewed and/or have relevant experts been consulted?
If so, indicate by whom and provide their contact details.

	




	Section 5 - Nominator Details & Declaration

	46. Contact Details
Note: Nominator details are subject to the provision of the Privacy Act 1988 

	Title/Full Name
	

	Organisation or Company name
	

	Postal address
	

	Email 
	

	Phone 
	

	Fax 
	

	47. Declaration

	Signature
(Or insert electronic signature)
	I declare that the information in this nomination form and any attachments is true and correct to the best of my knowledge.



	Date signed
	



	How to lodge your nomination

	Completed nominations may be lodged either:
1. by email to: 	TSSC@dbca.wa.gov.au
If submitting by email, please mail hard copies of attachments that cannot be emailed.
		OR
2. by mail to:	Species and Communities Program
		Department of Biodiversity, Conservation and Attractions, WA Government
		Locked Bag 104, BENTLEY DELIVERY CENTRE WA 6983
If submitting by mail, please include an electronic copy on memory stick or CD.
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Appendix A:	Further information and guidelines for completing this nomination form
The requirements in this nomination form follow those specified the Biodiversity Conservation Act 2016 (BC Act) criteria for eligibility:
The criteria, categories, thresholds and definitions applied in these documents are drawn from the IUCN which are available in the following IUCN document:
IUCN (2017) Guidelines for the Application of IUCN Red List of Ecosystems Categories and Criteria, Version 1.1. Bland, L.M., Keith, D.A., Murray, N.J., and Rodríguez, J.P. (eds.). Gland, Switzerland. portals.iucn.org/library/node/45794
Other supporting key documents which include, applications and examples may be accessed at: iucnredlistofecosystems.org/resources/key-documents/
Keith DA, Rodriguez JP, Rodriguez-Clark KM, Nicholson E, Aapala K, et al. (2013) Scientific Foundations for an IUCN Red List of Ecosystems, PLoS ONE 8(5);e62111. journals.plos.org/plosone/article?id=10.1371/journal.pone.0062111
Rodriguez JP et al. (2015) A practical guide to the application of the IUCN Red List of Ecosystems criteria. Phil. Trans. R. Soc. B 370: 20140003. dx.doi.org/10.1098/rstb.2014.0003 
Specific guidance, relating to each question where required, is provided as follows.
[bookmark: _Toc369011633]Section 1 - Summary of eligibility
The summary of eligibility assists the TECSC to process your nomination.
[bookmark: _Toc369011634]Section 2 – Description, Condition, Threats & Recovery
Name of Ecological Community
The Committee recognises that there are no specific scientific rules for the naming of ecological communities. In general, a name should take account of the distinctive function, characteristics, range and national context of the nominated ecological community. In those cases where a community has a published or otherwise generally accepted name it should be given (and referenced) here. If the community is known by several names, both preferred and alternative names (and the sources of those names) should be given.
If there is no generally accepted name, provide a brief title that is descriptive of the distinguishing function and elements of the community and grounded in appropriate ecological literature. 
The current list of threatened ecological communities in WA is available here: dpaw.wa.gov.au/plants-and-animals/threatened-species-and-communities/wa-s-threatened-ecological-communities 
In naming vegetation-based communities the vegetation structure and key species that are dominant or characteristic throughout the range of an ecological community are often used. Geographic regions (e.g. bioregions) can be used in names when they correspond with all or most of an ecological community’s range.
[bookmark: _Toc369011635]Description
Since no universally accepted global taxonomy of ecosystems yet exists, lucid description of the assessment unit of interest is important for the assessment process. A suggested description should address the four elements that define the identity of the ecosystem type (Table 1): the characteristic native biota; abiotic environment, key processes and interactions; and spatial distribution. For each of these elements, a description should: i) justify conformity of an ecosystem type with the operational definition; and ii) elucidate the scale of the assessment unit, its salient and unique features, and its distinctions and relationships with other units. Essential supporting information includes reference to the classification and more detailed descriptions from which the assessment unit was derived, as well as cross-referencing to the IUCN habitat classification to elucidate context and facilitate comparisons. A description should furthermore establish reference states and appropriate proxies of defining features that will be used to diagnose loss of biodiversity from the ecosystem.


[bookmark: _Ref425158827]Table 1 Description template for ecosystem types.
	Elements of operational definition
	Components of ecosystem description

	Classification
	Cross-references to relevant ecological classifications:
	a. Source classification.
	b. IUCN Habitats Classification Scheme.
	c. Eco-regional classifications.

	Spatial Distribution
	Describe distribution and extent:
	a. Accurate spatial distribution data.
	b. Estimates of area.
	c. Time series, projections (past, present, future).

	Characteristic Native Biota
	Identify defining biotic features:
	a. Diagnostic native taxa and their relative abundance in comparison to other ecosystem types.
	b. Functional components of characteristic biota and their roles in the focal system compared to others.
	c. Limits of spatial and temporal variability in the ecosystem biota.
	d. Exemplar photographs.

	Abiotic environment
	Identify defining abiotic features:
	a. Text descriptions and citations for characteristic states or values of abiotic variables.
	b. Graphical descriptions of abiotic variables.
	c. Exemplar photographs.

	Processes and interactions:
– among biota
– between biota and environment
	Describe key ecosystem drivers:
	a. Text descriptions and citations.
	b. Conceptual model.
	c. Exemplar photographs.

	Threats 
	Describe major threats and impacts on ecosystem functioning:
	a. Text descriptions and citations.
	b. Diagnosis based on IUCN Threats Classification Scheme.
	c. Exemplar photographs.

	Collapse definition
	Describe ecosystem-specific collapsed state(s) and threshold(s)


Source: Bland, L.M., Keith, D.A., Miller, R.M., Murray, N.J. and Rodríguez, J.P. (eds.) (2016). Guidelines for the application of IUCN Red List of Ecosystems Categories and Criteria, Version 1.0. Gland, Switzerland: IUCN. ix + 94pp. p27 
A description of the biological components and/or ecological processes that unify the community as an entity
A range of different community descriptions exist throughout Australia, and there are issues of ecological judgement associated with these descriptions.  When providing this information, nominators are asked to ground their description in published ecological literature and/or with reference to the considered opinion of appropriate experts (whose details must be provided). In addition, nominators should consult the section on justification for the nomination in this document, for more details about the information used to assess the listing status of an ecological community against the five listing criteria. In addressing this point, the nominators should describe the following elements: 
· the commonly occurring (or characteristic) species and the functionally and/or structurally significant species (or groups of species) of the community (preferably in lists or tables) and an indication of the range of variation in their abundance and distribution. Ideally, this should include information about both the floral and faunal (vertebrate and invertebrate) components of the ecological community, where relevant to that community. For example, for forest and woodland ecological communities, it is useful to list the key species that occur in each of the vegetation layers present (tree layer/shrub layer/ground layer); or, in the case of some marine ecological communities, the dominant taxa, groups or species in faunal layers.  Note that “commonly occurring” does not necessarily mean in high abundance, rather it means that all or most occurrences of the community will contain these species.
· the typical structure of the community if known, and an indication of the range of variation. For example, the relative abundance of different kinds of species (e.g. height and cover of different vegetation layers; extent of wetlands or floodplains associated with a riverine system, faunal layers in marine communities) or the types of processes that operate within the community.
· Any threatened species that occur in the community should also be noted (focus on WA and nationally listed species, but also note other state, territory or EPBC listed species).  
· Further information on Western Australian listed species is available at:
dpaw.wa.gov.au/plants-and-animals/threatened-species-and-communities
environment.gov.au/cgi-bin/sprat/public/sprat.pl and environment.gov.au/erin/ert/index.html 
[bookmark: _Toc369011636]A description of the associated abiotic (non-biological) landscape characteristics or components of the ecological community
This is a description of the physical environment in which the ecological community occurs. For example, in terrestrial communities this includes topography, soils, geology and climatic conditions. For freshwater aquatic environments, this may also include information on hydrological cycles, groundwater and surface water components, types of wetland or floodplain substrates. It may also include information on temporal aspects, for example permanent versus seasonally temporary wetlands.
[bookmark: _Toc369011637]The main features that distinguish this ecological community from all other ecological communities
In this section, the nomination must define the diagnostic features of the ecological community that distinguish it from all other ecological communities. These should cover the biological and non-biological components of the ecological community.
Note that in some cases the physical, chemical and biological determinants of an ecological community can be difficult to define. For example, boundaries are inherently blurred by marine systems through local and large-scale currents, temperature, nutrient gradients and the non-sedentary nature of vast numbers of organisms. There are rarely absolute physical boundaries in the marine environment which prevent transmission of processes, organisms and substances across them. Also, the level of ‘community’ scale information is also often much less for marine communities compared to terrestrial ones. Where such challenges in defining the ecological community exist these should be explicitly noted in the nomination.
[bookmark: _Toc369011638]Distribution
Describe the distribution of the ecological community in WA and surrounding areas which are connected to those in WA, and at the national scale. The nominator must provide maps that accurately mark the present and former boundary of the community's geographic extent and all known, mappable locations. The nomination should also provide a definitive description of the characteristics that distinguish areas where the community is likely to occur and the approximate quantitative extent of the ecological community with respect to:
· its current distribution; 
· its past distribution if known, or a reliably based estimate of it; 
· the IBRA* bioregion(s) in which the community is currently known to occur; and
· any conservation reserves and other protected areas (e.g. heritage sites, Ramsar sites) in which it is known to occur or overlap with. 
*Bioregional names should generally be drawn from the Interim Biogeographic Regionalisation for Australia (IBRA[footnoteRef:1]) and the Interim Marine and Coastal Regionalisation for Australia (Mesoscale) (IMCRA[footnoteRef:2]). [1:  IBRA  details available at: environment.gov.au/parks/nrs/science/bioregion-framework/ibra/index.html]  [2:  IMCRA  copy of report available at: environment.gov.au/coasts/mbp/imcra/index.html] 

Regionalisations provide spatial frameworks that apply to many aspects of natural resource management. They are based on collated data and inferred patterns across a variety of spatial scales and are an accepted tool to assist in the description of ecosystem boundaries for planning and management in the natural environment. 
Area of Occupancy and Extent of Occurrence
The distribution of an ecological community within the region is a function of its range and/or area of occupancy, which are defined below.
Range is the extent of occurrence of an ecological community, which is the area contained within the shortest continuous imaginary boundary that can be drawn to encompass all the known, inferred, or projected sites of present occurrence of an ecological community, excluding cases of vagrancy. This measure does not take account of discontinuities or disjunctions in the spatial distributions of ecological communities (see below). EOO can often be measured by a minimum convex polygon (the smallest polygon in which no internal angle exceeds 180 degrees and which contains all the sites of occurrence).
The area of occupancy is the area within the extent of occurrence (see above) which is occupied by an ecological community, excluding cases of vagrancy. The measure reflects the fact that the community may not usually exist throughout its extent of occurrence, which may contain unsuitable or unoccupied habitats. The size of the area of occupancy will be a function of the scale at which it is measured. To avoid inconsistencies and bias in assessments caused by estimating area of occupancy at different scales, it is necessary to standardise estimates by using a standard grid approach, with the area of occupancy being the number of 10km x 10km grid cells that the community has at least 10% presence in. The actual area occupied can also be provided to describe the spatial extent of the community. 

Figure 1. The distinction between extent of occurrence and area of occupancy
(A) is the spatial distribution of known, inferred or projected sites of present occurrence. (B) shows one possible boundary to the extent of occurrence, which is the measured area within this boundary. (C) shows one measure of area of occupancy which can be achieved by the sum of the occupied grid squares. 
[image: ]
[bookmark: _Toc369011639]
National extent (Also see earlier discussion of scale and national extent).
The nomination should provide information to demonstrate that the status of the nominated ecological community has been considered in all areas where it is known or likely to occur, regardless of local government, state, territory, or bioregional boundaries. 
[bookmark: _Toc369011640]Functionality
The gradual decline or modification of an ecological community (e.g. through fragmentation, introduction of invasive species and loss or decline of functionally important species) can reduce the functionality of the ecological community and increase its extinction risk.
The nomination must consider the extent to which the present distribution of the ecological community is fragmented or disconnected (e.g. a river cut off from significant wetlands).  It should document any loss or decline of native species that play a major role in (e.g. are critically important to the processes that sustain) the ecological community; it should also document the consequences to the ecological community of such loss or decline. 
Functionality is discussed in more detail under Criterion 3 and Criterion 4.
[bookmark: _Toc369011641]Concept of community integrity
The concept of ‘integrity’ applied to an ecological community is intended as a specific application of the concept of biological integrity. This has been defined as a system’s wholeness, including the presence of all appropriate elements and occurrences of all processes at appropriate rates.  It specifically refers to natural conditions; an ecological community with high integrity reflects that natural evolutionary and biogeographic processes are still operating.
For further information see notes on Criterion 4.
[bookmark: _Toc369011642][bookmark: ConditionClasses][bookmark: ConditionClassThreshold]Condition classes and thresholds
Listing can focus legal protection on remaining patches/occurrences of an ecological community that are most functional, relatively natural and in relatively good condition. The ‘condition’ (or relative quality) of an ecological community relates to factors such as species composition, richness and diversity, structural integrity, reproductive success, degree of modification or disturbance by human activities. For terrestrial plant communities, vegetation condition is frequently used as a surrogate for ecological community condition and also can indicate habitat condition for resident fauna.
The condition of a particular area of an ecological community describes how far it has changed from a benchmark state (e.g. pre-industrialisation condition). An area that is in good condition resembles this benchmark state more closely than an area in poor condition. A condition class describes a range of conditions that are thought to be of similar ecological value.
Condition classes should be defined specifically to the nominated community. The characteristics of different condition classes may relate to the structure of the ecological community, its species composition, or the presence or absence of agreed indicator species or ecological properties.  The standard condition rank used for vegetation-based threatened ecological communities in the south west of Western Australia is that used in Bush Forever (2000) Volume 2, page 48. Examples of condition threshold variables include:
· patch size;
· connectivity;
· presence and abundance of native and non-native species;
· age-structure
· native species diversity;
· overstorey projected foliage cover;
· understorey composition and cover; and
· recognised faunal values.
For a defined ‘ecological community’ some of the condition classes may be identified as being part of the listed and protected ecological community. Others may be considered too degraded to warrant listing. 
The ‘Condition class’ approach is shown in the diagram below, incorporating the continuum of condition from high quality, through various stages of modified (which have the capacity for recovery) to a condition considered beyond recovery. This process creates the ‘administrative boundary’ (between areas subject to and not subject to the Biodiversity Conservation Act 2016) and provides the underlying logic for the Committee’s listing and advice to the Minister. Condition thresholds and classes can also assist with recovery and management decisions, as reflected in biodiversity management programmes, interim recovery plans and recovery plans.
[bookmark: _Toc369011643]The continuum of an ecological community’s condition. (IUCN 2016)
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	High Quality)
Pristine, excellent or very good condition (Bush Forever scales)
	Moderate Quality) 
Good condition (Bush Forever scales)
	Low Quality but Recoverable)
Degraded condition (Bush Forever scales)
	Completely degraded condition (Bush Forever scales)


Listed	
EC
Listed EC


Functional
Recovery
Recovery
Functional
Recovery

Functional
Recovery




Communities usually move to a ‘lower’ condition under pressure and potentially to ‘higher’ condition if pressure is relaxed or management interventions are made. The exception is systems that are beyond recovery because of total species loss or irreversible change in species composition or a loss of significant geomorphologic elements. In such a case, full recovery is impossible, but ‘functional’ recovery should be an objective. 

[bookmark: _Toc369011644]Threats
Identify past, present and future threats to the ecological community. Identify if these threats are actual or potential. Describe the effects and impacts they have had, are currently having, or will have in the future. If possible, draw out the implications and consequences of these impacts for the ecological community. Include as much specific qualitative and particularly quantitative information as possible.
[bookmark: _Toc369011666]Addressing Climate Change as an Important Threat
Anthropogenic climate change is occurring at an unprecedented rate and is likely to place greater climate stresses on species than has occurred for many thousands of years. 
There are intrinsic limits on how much and how fast ecosystems can adapt to climate change. The current rate of change may be too fast for ecosystems to adapt.
These guidelines are to assist in determining whether the threat posed by climate change has been, is, or will be, an important threat to the nominated ecological community.
Understanding and predicting how climate change will affect ecological communities and ecosystems is very difficult given the complex ways in which climate change and ecosystems interact, including non-linearities[footnoteRef:3], time lags, critical thresholds, feedback loops, rapid transformations and surprises.  [3:  Non-linear systems are systems in which effects are not proportional to their causes. Such systems can be chaotic (characterised by random behavior / unpredictability). Non-linearity is a feature of the natural world, of systems which cannot be decomposed into parts and reassembled into the same thing.] 

The direct impacts of climate change on individual species are rarely the most important ones when it comes to significantly threatening an ecological community. It is the impacts of climate change on species’ interactions and potential disruptions to ecosystem processes and functions that are often more important, for example, increases in fire frequency associated with higher temperatures and reduced rainfall or increased storm frequency. 
Currently there is a focus on assessing the potential impacts of climate change as a single stressor on individual species and understanding of the ecological consequences of climate change is limited. This reflects the current state of climate change science. Recognising these limitations, the assessment of climate change threat to an ecological community will be limited to the community’s exposure to climate change and the vulnerability of component species. 
If climate change is an important threat to the nominated ecological community it is important that you provide referenced information on exactly how climate change might significantly increase the nominated ecological community’s vulnerability to extinction.
Please cite the climate change references that you use to argue for significant climate change impact.
[bookmark: _Toc369011667]Climate change sensitivity of an ecological community
The sensitivity of an ecological community may be based on the vulnerability of particular component species. The focus should be on the functionally important species that are the most likely to be affected by climate change. These might be important structural species (such as hard corals or deep-rooted trees) or other functionally important species in the ecological community.
Species will respond to these stresses in a range of ways. For example, they remain in areas where they are able to tolerate or adapt to conditions; or they move to more suitable habitats where possible; or, they die out. A consequence of these responses is that there is likely to be a disassembling of the species composition of the ecological community and new assemblages formed over time. This is a natural adaptive process. 
A species’ vulnerability to climate change will depend on a combination of biological traits, behaviour, habitat requirements and microhabitat use, as well as its degree of exposure to climate change.
Climate change is also likely to affect the success of particular weeds and may therefore result in increased threat from weed invasion.
[bookmark: _Toc369011668]Climate Change: References
Hobday AJ, Okey TA, Poloczanska ES, Kunz TJ, and Ricardson AJ (Eds.) (2006). Impacts of climate change on Australian marine life. Report to the Australian Greenhouse Office, Canberra, Australia.
Steffen W, Burbidge A, Hughes L, Kitching R, Lindenmayer D, Musgrave W, Stafford Smith M & Werner P (2009). Australia's Biodiversity and Climate Change. CSIRO Publishing*
[bookmark: _Hlk269116992]Via the web page: climatechange.gov.au/publications/biodiversity/biodiversity-climatechange.aspx
Or the link:climatechange.gov.au/climate-change/adapting-climate-change/australia%E2%80%99s-biodiversity-and-climate-change
*The following Technical synthesis of the above document is available online: 
[bookmark: _Hlk269117625]Steffen W, Burbidge A, Hughes L, Kitching R, Lindenmayer D, Musgrave W, Stafford Smith M & Werner P (2009). Australia's Biodiversity and Climate Change: A strategic assessment of the vulnerability of Australia’s biodiversity to climate change. Technical Synthesis. Technical synthesis of a report to the Natural Resource Management Ministerial Council. Department of Climate Change. Commonwealth of Australia.
Via the web page:
climatechange.gov.au/publications/biodiversity/biodiversity-climatechange.aspx
Or the direct link:
climatechange.gov.au/publications/biodiversity/~/media/publications/biodiversity/biodiversity-technical-synthesis.pdf
[bookmark: _Toc369011645]Threat abatement and recovery
Give an overview of how threats are being reduced or could be abated; also document other recovery actions that are underway or proposed. Identify any known management documentation and actions that directly or indirectly address threats to the ecological community, such as interim recovery plans, recovery plans, biodiversity management programmes, or site-specific management plans (e.g. for a reserve). If known, comment on the effectiveness of such threat abatement and recovery actions.
[bookmark: Justification]Section 4 - Justification for the nomination 
[bookmark: _Toc369011647]Category for which the ecological community is nominated under the BC Act: 
The listing criteria in Table 2 are used to determine under which category an ecological community is eligible to be listed (critically endangered, endangered or vulnerable). 
Before selecting one of the categories below the nominator should read carefully through the following section. It gives details of both the prescribed criteria against which eligibility for listing is judged and the guidelines for interpreting these criteria.
[bookmark: _Ref424557358]Table 2. IUCN Red List Criteria for ecosystems (version 2.2) (IUCN 2017)
	A. Reduction in geographic distribution over ANY of the following time periods:

	
	
	
	
	CR
	EN
	VU

	A1
	Present (over the past 50 years).
	
	≥ 80%
	 ≥ 50%
	≥ 30%

	A2a
	Future (over the next 50 years).
	
	≥ 80%
	 ≥ 50%
	≥ 30%

	A2b
	Future (over any 50 year period including the present and future). 
	≥ 80%
	 ≥ 50%
	≥ 30%

	A3
	Historic (since 1750).
	
	≥ 90%
	 ≥ 70%
	≥ 50%

	B. Restricted geographic distribution indicated by EITHER B1, B2 or B3: 

	
	
	
	
	CR
	EN
	VU

	B1
	Extent of a minimum convex polygon enclosing all occurrences (Extent of Occurrence)
	≤ 2,000 km2
	≤ 20,000 km2
	≤ 50,000 km2

	
	AND at least one of the following (a-c):
	
	
	
	

	
	(a) An observed or inferred continuing decline in EITHER:
	
	
	
	

	
	
	i. a measure of spatial extent appropriate to the ecosystem; OR
	

	
	
	ii. a measure of environmental quality appropriate to characteristic biota of the ecosystem; OR

	
	
	iii. a measure of disruption to biotic interactions appropriate to the characteristic biota of the ecosystem.

	

	(b) Observed or inferred threatening processes that are likely to cause continuing declines in geographic distribution, environmental quality or biotic interactions within the next 20 years.

	
	(c) Ecosystem exists at …   
	
	1 location
	≤ 5 locations
	≤ 10 locations

	B2
	The number of 10 × 10 km grid cells occupied (Area of Occupancy)
	≤ 2
	≤ 20
	≤ 50

	
	AND at least one of a-c above (same sub-criteria as for B1).
	
	
	
	

	B3
	A very small number of locations (generally fewer than 5) AND 
prone to the effects of human activities or stochastic events within a very short time period in an uncertain future, and thus capable of collapse or becoming Critically Endangered within a very short time period (B3 can only lead to a listing as VU).
	VU

	C. Environmental degradation over ANY of the following time periods:

	
	
	
	
	Relative severity (%) 

	C1
	The past 50 years based on change in an abiotic variable affecting a fraction of the extent of the ecosystem and with relative severity, as indicated by the following table:
	Extent (%)
	≥ 80
	≥ 50
	≥ 30

	
	
	≥ 80
	CR
	EN
	VU

	
	
	≥ 50
	EN
	VU
	

	
	
	≥ 30
	VU
	
	

	C2
	The next 50 years, or any 50-year period including the present and future, based on change in an abiotic variable affecting a fraction of the extent of the ecosystem and with relative severity, as indicated by the following table:
	
	≥ 80
	≥ 50
	≥ 30

	
	
	≥ 80
	CR
	EN
	VU

	
	
	≥ 50
	EN
	VU
	

	
	
	≥ 30
	VU
	
	

	C3
	Since 1750 based on change in an abiotic variable affecting a fraction of the extent of the ecosystem and with relative severity, as indicated by the following table: 
	
	≥ 90
	≥ 70
	≥ 50

	
	
	≥ 90
	CR
	EN
	VU

	
	
	≥ 70
	EN
	VU
	

	
	
	≥ 50
	VU
	
	

	D. Disruption of biotic processes or interactions over ANY of the following time periods: 

	
	
	
	
	Relative severity (%)

	D1
	The past 50 years based on change in a biotic variable affecting a fraction of the extent of the ecosystem and with relative severity, as indicated by the following table:
	Extent (%)
	≥ 80
	≥ 50
	≥ 30

	
	
	≥ 80
	CR
	EN
	VU

	
	
	≥ 50
	EN
	VU
	

	
	
	≥ 30
	VU
	
	

	D2
	(D2a) The next 50 years, or (D2b) any 50-year period including the present and future, based on change in a biotic variable affecting a fraction of the extent of the ecosystem and with relative severity, as indicated by the following table: OR

	
	≥ 80
	≥ 50
	≥ 30

	
	
	≥ 80
	CR
	EN
	VU

	
	
	≥ 50
	EN
	VU
	

	
	
	≥ 30
	VU
	
	

	D3
	Since 1750, based on a change in a biotic variable affecting a fraction of the extent of the ecosystem and with relative severity, as indicated by the following table:
	
	≥ 90
	≥ 70
	≥ 50

	
	
	≥ 90
	CR
	EN
	VU

	
	
	≥ 70
	EN
	VU
	

	
	
	≥ 50
	VU
	
	

	E. Quantitative analysis
	
	
	

	
	
	
	
	CR
	EN
	VU

	… that estimates the probability of ecosystem collapse to be:
	
	≥ 50% within 50 years
	≥ 20% within 50 years
	≥ 10% within 100 years


[bookmark: _Toc369011649]In Section 4 of the nomination form you are asked to give the reasons for your nomination (i.e. to justify your assertion that the ecological community is threatened by identifying which of the five listing criteria it meets (and explaining how) under which category. The criteria that relate to each of the possible categories under which you can nominate are provided in Table 2. The different criteria are aimed at detecting risk factors across the broad range of ecological communities. 
Please provide material that shows why the nominated ecological community meets at least one of the five criteria in Table 2 for the nominated category of threat. The Committee requires nominations to be as comprehensive as possible against as many of the criteria as are relevant.
Note that when completing this section of the nomination form it is not sufficient to refer back to earlier sections of the form. A full explanation of why the ecological community meets the requirements for listing under a particular category for at least one criterion is required here. 
The type of data available will determine which criteria will be used to justify the application of a listing category. The steps to follow in determining the functional variable and related analysis is provided in Figure 2 which is that used by the IUCN.
[bookmark: _Ref425160640][image: ]
Figure 2. Steps followed for the application of the IUCN Red List of Ecosystems Categories and Criteria. IUCN (2016)
Source: Rodriguez JP et al. (2015) A practical guide to the application of the IUCN Red List of Ecosystems criteria. Phil. Trans. R. Soc. B 370: 20140003. dx.doi.org/10.1098/rstb.2014.0003

AOO = area of occupancy.
EOO = extent of occurrence.
Applying criteria to assess the level of threat to ecological communities
Thresholds
Indicative thresholds, both qualitative and quantitative, are used to determine the appropriate category. In some cases, the indicative thresholds may not be applicable to a particular ecological community.
Where the indicative thresholds provided in this document are not applicable a strong argument as to why alternative thresholds have been used and which alternative thresholds have been applied, must be provided and must be evidenced based.
The ordinal categories of risk are delimited by different thresholds of decline. The rationale for setting these thresholds is partly grounded in theory and partly pragmatic, recognising that:
i) theory provides a qualitative basis for ordered thresholds for decline, but offers limited guidance for setting their absolute values; and
ii) ii) the aim is to rank ecosystems into informative ordinal categories of risk, rather than estimate precise probabilities of collapse.
Species-area relationships provide theoretical guidance for estimating loss of biota with declining area of available habitat. However, generic use of species-area relationships across many ecosystems and large scales is problematic. Species-area models are therefore unlikely to support universal threshold values of decline for assessing ecosystem status. It is noteworthy that the relationship between biodiversity and ecosystem function, when averaged over many cases, has a similar monotonic form to species-area relationships and also varies in slope. Thus, in the absence of a clear theoretical foundation for setting particular thresholds for criteria involving declines in area or function (A, C, and D), threshold values are set at relatively even intervals for current and future declines (Vulnerable 30%, Endangered 50%, Critically Endangered 80%). The spread of thresholds between zero and 100% seeks to achieve an informative, rather than highly skewed ranking of ecosystems among the categories, while the lowest threshold of 30% recognises that an evidence of an appreciable decline in ecosystem distribution or function is necessary to support listing in a threatened category. These base thresholds are consistent with thresholds for population reduction in species Red List criteria (IUCN 2001). Higher thresholds are set for historic declines (50%, 70%, 90%) because times frames are longer. Declines within 5–10% of VU thresholds may warrant listing as a Priority ecological community, although no quantitative thresholds are proposed for these categories.


Time scales
The time scales used by the IUCN (Keith, et al, 2013) to assess ecosystem decline are: current, future, and historic (Figure 3). 
Current declines are assessed over the past 50 years: recent enough to capture current trends, but long enough to reliably diagnose directional change, distinguish it from natural fluctuations in most instances and to plan management responses. Causes of decline are often uncertain but, taking a precautionary approach, the protocol assumes that current declines indicate future risks irrespective of cause.
Assessment of future declines requires predictions about changes over the next 50 years or any 50-year period including the present and future (Figure 3). Past declines may provide a basis for such predictions, but future declines may be predicted even when the ecosystem is currently stable. Such predictions require a defensible assumption about the pattern of future change (i.e. accelerating, constant, decelerating). Plausible alternative models of change should be explored, but a constant proportional rate of decline is often a reasonable default assumption for a range of ecosystems.
Assessments of historical declines are essential for ecosystems containing biota with long generation lengths and slow population turnover. Even where future rates of decline abate, historical monotonic form to species-area relationships and also varies in slope. Thus, in the absence of a clear theoretical foundation for setting particular thresholds for criteria involving declines in area or function (A, C, and D), [the IUCN] set threshold values at relatively even intervals for current and future declines (Vulnerable 30%, Endangered 50%, Critically Endangered 80%). The spread of thresholds between zero and 100% seeks to achieve an informative, rather than highly skewed ranking of ecosystems among the categories, while the lowest threshold of 30% recognises that evidence of an appreciable decline in ecosystem distribution or function is necessary to support listing in a threatened category. These base thresholds are consistent with thresholds for population reduction in species Red List criteria (IUCN 2001). Higher thresholds are set for historic declines (50%, 70%, 90%) because times frames are longer. Declines within 5–10% of VU thresholds may warrant listing as Priority ecological communities, although no quantitative thresholds are proposed for these categories. 
[image: ]
[bookmark: _Ref425165413]Figure 3. Time scales for assessment of change under criteria A, C and D.
Source: Keith DA, Rodriguez JP, Rodriguez-Clark KM, Nicholson E, Aapala K, et al. (2013) Scientific Foundations for an IUCN Red List of Ecosystems, PLoS ONE 8(5);e62111; journals.plos.org/plosone/article?id=10.1371/journal.pone.0062111
Interpreting specific criteria
The sections below provide guidance on how to interpret the five listing criteria in a practical way to determine the category under which the ecological community may be eligible for listing. 
[bookmark: Criterion1][bookmark: _Toc369011651]Criterion A.	Decline in geographic distribution
This criterion refers to a past or potential decline in the geographic distribution of the community. 
It can refer to: a decrease in the range over the whole or part of the area in which the community originally existed without a contraction in range; or fragmentation of the community through a decrease in the size of patches.
A past decrease sufficient to meet the criterion is considered to be a measurable change whereby:
· the ecological community has contracted to less than some threshold proportion of its former range; or 
· the total area occupied by the community is less than the threshold proportion of its former area; or 
· less than the threshold proportion of the former area of the community is in patches of a size sufficiently large or well connected with other patches for them to be likely to persist beyond the near future.
There are four sets of indicative decline thresholds for terrestrial vegetation; three are associated with a shorter timeframe (i.e. 50 years prior; in the future or a combination of both) and the other is associated with a longer timeframe beyond 50 years. This typically relates to a benchmark of 1750 (for historical decline relative to industrialisation in Western Australia). The two sets of indicative decline thresholds for terrestrial vegetation communities are in Table 2. 
These thresholds are indicative only. Other thresholds might be more appropriate for other types of communities (e.g. invertebrate or aquatic communities); or for communities that originally covered a relatively large, or a particularly small, area. 
It is important to demonstrate that the ecological community has declined to its present state from some convincingly defined former distribution (i.e. a benchmark state).
Where possible, a measurable contraction in distribution should be demonstrated using information at an appropriate scale of mapping. However, it may not possible to provide precise spatial information on the distribution of an ecological community, particularly given the map scale available (e.g. for a narrow riparian ecosystem). Where this is the case, other supporting evidence demonstrating a contraction in distribution may be provided, as long as it is supported by independent scientific assessment. 
Theory: Declining distribution is an almost universal element of existing ecosystem risk assessment protocols. The diversity of species persisting within an ecosystem is positively related to the area or volume of substrate available. Conversely, as ecosystem area declines, so do carrying capacities for component species, niche diversity and opportunities for spatial partitioning of resources and avoidance of competitors, predators and pathogens. These area-related changes will increase extinction risks for component species and reduce an ecosystem’s ability to sustain its characteristic biota. As ecosystem area declines, the resulting loss of biota depends on its spatial pattern in relation to threats and conservation measures.
Estimation: Rates of decline in ecosystem distribution will typically be estimated from time series of maps, field observations or range maps constructed from point locations. Potential spatial proxies for ecosystem distributions include field observations of organism assemblages, climate, substrate, topography, bathymetry, ocean currents, flood regimes, aquifers or some synthesis of these that can be justified as valid representations of the distribution of ecosystem biota or its niche space. Vegetation mapping and remote sensing provide useful proxies for terrestrial, freshwater and benthic marine ecosystems. Current reductions in distribution may be calculated directly if data are available for 50 years ago and the present, or through an annual rate as a basis for cautious extrapolation. Spatial models may be used for projecting expected distributions into the recent past (criterion A1), future (criterion A2) or to estimate historic anthropogenic change (criterion A3).
[bookmark: Criterion2][bookmark: _Toc369011653]Criterion B.	Restricted geographic distribution
This criterion enables the listing of ecological communities with a small geographic distribution and for which a threatening process exists within an understood or predicted time-frame.  The general thrust is to recognise that an ecological community with a small distribution has an inherently higher risk of extinction, if it is subject to one or more threatening processes (depending on the nature and impacts of the threats), than an ecological community with a large distribution.
This criterion is unlikely to be considered for an ecological community which has a naturally small distribution but is not currently subject to any threatening process or is unlikely to be subject to such processes in the foreseeable future.  It applies only to ecological communities with distributions that are considered small on a state-wide scale, and taking into account all bioregional occurrences regardless of state or territory boundaries. 
The relationship between geographic distribution and the risk of extinction from a threatening process may be different for non-terrestrial (e.g. aquatic/marine) ecological communities. The effects of fragmentation and connectivity, which are addressed under this criterion, may be different for marine ecological communities.  Fragmentation can be a positive characteristic, given the high degree of connectivity in the marine environment provided by oceanic and local currents. For example, a marine ecological community may be more resilient to invasive species if it exists in a large number of small, fragmented patches (because of the decreased likelihood of the invasive species establishing in all patches of the community).
Theory: The primary role of criterion B is to identify ecosystems whose distribution is so restricted that they are at risk of collapse from the concurrence of threatening events or processes. It also serves as an assessment of occupied habitat for component biota which, through carrying capacity, is positively related to population viability irrespective of exposure to catastrophic events.
Estimation: Two metrics, Extent of Occurrence (EOO) and Area of Occupancy (AOO), represent conceptually different aspects of species range size and are also relevant to ecosystems (Table 2). EOO (criterion B1) measures the ability to spread risks over a contiguous area that encloses all occurrences using a minimum convex polygon, whereas AOO (criterion B2) measures the ability to spread risks among occupied patches with a count of occupied grid cells. In some cases, spatial data may be insufficient to estimate EOO or AOO, but there is evidence that a small number of plausible threatening events may cause an ecosystem to become Critically Endangered within the near future. Such ecosystems may be listed as Vulnerable under criterion B3 if they occupy few ‘locations’ relative to the extent of threatening events. 
Estimates of AOO are highly sensitive to both spatial and thematic grain. Ecosystems may be classified so broadly or mapped so coarsely that they never meet thresholds for threatened categories or, conversely, so narrowly or finely that they always qualify for threatened status. To reduce bias, all estimates of AOO for Red List assessment must be standardized to the same spatial grain. 10x10 km grid cells are applied for estimating ecosystem AOOs (in contrast to the 2x2 km grids recommended for species assessments) A potential limitation of AOO estimates based on large grain sizes is that they may be inflated for ecosystems with many small, dispersed patches (e.g. forest fragments, small wetland patches), yet such occurrences may not substantially offset risks. To reduce this effect, it is recommended that cells are counted as occupied only if the ecosystem covers more than 1 km2 (1%) of cell area.
Thresholds and subcriteria: Critically Endangered, Endangered and Vulnerable ecosystems are delineated by AOO thresholds of two, 20 and 50 grid cells, respectively. EOO thresholds were an order of magnitude larger (Table 2) because, like species, ecosystems generally extend across larger areas than they actually occupy. To be eligible for listing in a threat category under criterion B, an ecosystem must also meet at least one of three subcriteria that address various forms of decline. These subcriteria distinguish restricted ecosystems at appreciable risk of collapse from those that persist over long time scales within small stable ranges. Only qualitative evidence of decline is required to invoke the subcriteria, but declines must i) reduce the ability of an ecosystem to sustain its characteristic native biota; ii) be non-trivial in magnitude; and iii) be likely to continue into the future. These declines may be in ecosystem distribution or processes (abiotic or biotic). Evidence of past declines is not essential, but future declines may be inferred from serious and imminent threats or occurrence at few locations, indicating limited capacity to spread risks.
[bookmark: Criterion3][bookmark: _Toc369011656]Criterion C.	Environmental Degradation
Theory: Environmental (abiotic) degradation may diminish the ability of an ecosystem to sustain its characteristic native biota by changing the variety and quality of environmental niche space available to individual species. This interpretation relies on measurement of abiotic variables and excludes biotic mechanisms of degradation. There are separate assessment pathways (criteria C and D) because the threats, their causes, effects and mechanisms of functional decline differ fundamentally between biotic and abiotic degradation, and hence so do the variables needed to assess them.
Criterion C (Table 2) is structured to account for ecosystems undergoing environmental degradation with contrasting scenarios of severity and extent (Figure 4). Thus, ecosystems are only eligible for listing as Critically Endangered if environmental change that threatens the persistence of their characteristic biota is both extremely severe (≥80% relative severity) and extremely extensive (≥80% of the distribution). In contrast, those undergoing extremely severe but localised degradation or less severe degradation over very extensive areas may be eligible for listing in lower threat categories (Figure 4).
[bookmark: _Ref424734790][image: ]
Figure 4. Contrasting pathways of environmental or biotic degradation.
Contrasting pathways of environmental or biotic degradation and their corresponding risk classifications under criteria C and D. (a) initially widespread and benign degradation, later increasing in severity. (b) severity and extent of degradation increase at similar rates. (c) localised but severe degradation, later becoming more widespread. Ecosystems that just fail to meet the thresholds for Vulnerable status (e.g. extremely severe (.80%) decline in environmental quality over 20–30% of distribution, or severe (.30%) decline over 70–80% of distribution) may be assigned Priority status (P1-5). 
Source: Keith DA, Rodriguez JP, Rodriguez-Clark KM, Nicholson E, Aapala K, et al. (2013) Scientific Foundations for an IUCN Red List of Ecosystems, PLoS ONE 8(5);e62111; journals.plos.org/plosone/article?id=10.1371/journal.pone.0062111
Estimation: Four requirements are suggested to assess risks posed to ecosystems by environmental degradation.
1. First, there must be plausible evidence of a causal relationship between a process of environmental change and loss of characteristic native biota. 
2. Second, assessing abiotic degradation requires suitable spatial and scalar variables for estimating the extent and severity of degradation. The characteristics of the ecosystem, environmental dependencies of biota and agents of degradation will determine which variables are relevant. The most suitable will be those with the most proximal cause-effect relationships and the greatest sensitivity to loss of biota.
3. Third, assessing environmental degradation requires calculation methods to compare observed or projected changes against the criteria. Assessors may either estimate the extent of degradation (as percentage of ecosystem distribution) that exceeds a threshold level of severity (
4. Figure 4) or estimate the average severity of degradation across the entire ecosystem distribution (100% of extent). ‘Relative severity’ measures the proportional progress of an ecosystem on a trajectory to collapse over the time frame of assessment, and is essential for comparing risks across ecosystems undergoing different types of degradation
5. Finally, estimating, inferring or projecting the severity and extent of degradation over specific time frames may require extrapolation of trends from available time series. This requires assumptions about whether degradation is constant, accelerating, or decelerating (see criterion A), based on an understanding of the mechanism of decline and its historical and spatial context. Assessors also need to evaluate whether the available data are sufficiently representative of prevailing conditions to permit extrapolation, preferably with statistical inference (but subjective reasoning may play a greater role when sample sizes are too small).
Criterion D.	Disruption of biotic processes or interactions
Theory: The persistence of biota within ecosystems depends on biotic processes and interactions (Fig. 2), including competitive, predatory, facilitatory, mutualistic, trophic and pathogenic processes, as well as interactions between organisms and their physical environment, habitat fragmentation, mobile links (e.g. seasonal migration), species invasions and direct exploitation by humans. There is a growing body of theory and empirical evidence that biodiversity loss reduces the capacity of ecosystems to capture resources, produce biomass, decompose organic matter and recycle carbon, water and nutrients, and also that biodiversity loss reduces the stability of these functions through time [30]. Both the identity and diversity of organisms within a system control its functioning, firstly because key taxa make disproportionate contributions to particular functions, and secondly because niche partitioning and positive species interactions promote complementary contributions to function from individual species.
Estimation: Assessment of criterion D must address the same four requirements as criterion C:
i) plausible evidence of the causes or mechanisms of functional decline; 
ii) selection of appropriate biotic variables for assessing declines; 
iii) range standardisation to estimate relative severity; and 
iv) calculations and justifiable assumptions to estimate declines over relevant time frames. 
Process models again provide a useful framework for interpretation and explicit justification of analytical choices. A broad set of variables is provided in Table 3.
[bookmark: _Ref425170073]Table 3. Examples of biotic variables potentially suitable for assessing the severity of disruption to biotic interactions under criterion D.
	Variable
	Role in ecosystem resilience and function
	Example

	Species richness (number of species within a taxonomic group per unit area).
	Ecological processes decline at an accelerating rate with loss of species [168]. Species richness is related indirectly to ecosystem function and resilience through its correlations with functional diversity, redundancy and complementarity (see below).
	Response of graminoid diversity and relative abundance to varying levels of grazing in grassland.

	Species composition and dominance.
	Shifts in dominance and community structure are symptoms of change in ecosystem behaviour and identity
	Shift in diet of top predators (killer whales) due to overfishing effects on seals, caused decline of sea otters reduced predation of kelp-feeding urchins, causing their populations to explode with consequent collapse of giant kelp, structural dominants of the benthos.

	Abundance of key species (ecosystem engineers, keystone predators and herbivores, dominant competitors, structural dominants, transformer invasive species).
	Invasions of certain alien species may alter ecosystem behaviour and identity, and make habitat unsuitable for persistence of some native biota. Transformer alien species are distinguished from benign invasions that do not greatly influence ecosystem function and dynamics.
	Invasion of crazy ants simplifies forest structure, reduces faunal diversity and native ecosystem engineers Invasion of arid Australian shrublands and grasslands by Buffel Grass makes them more fire prone and less favourable for persistence of native plant species.

	Functional diversity (number and evenness of types).
	High diversity of species functional types (e.g. resource use types, disturbance response types) promotes co-existence through resource partitioning, niche diversification and mutualisms. Mechanisms similar to functional complementarity (see below).
	High diversity of plant-derived resources sustains composition, diversity and function of soil biota. Fire regimes promote coexistence of multiple plant functional types. 

	Functional redundancy (number of taxa per type; within- and cross-scale redundancy; see (Allen et al. 2005).
	Functionally equivalent minor species may substitute for loss or decline of dominants if many species perform similar functional roles (functional redundancy). Low species richness may be associated with low resilience and high risks to ecosystem function under environmental change.
	Response of bird communities to varying levels of land use intensity.

	Functional complementarity (dissimilarity between types or species).
	Functional complementarity between species (e.g. in resource use, body size, stature, trophic status, phenology) enhances coexistence through niche partitioning and maintenance of ecosystem processes.
	High functional complementarity within both plant and pollinator assemblages promotes recruitment of more diverse plant communities.

	Interaction diversity (interaction frequencies and dominance, properties of network matrices).
	Interactions shape the organisation of ecosystems, mediate evolution and persistence of participating species and influence ecosystem-level functions, e.g. productivity.
	Overgrazing reduced diversity of pollination interactions.

	Trophic diversity (number of trophic levels, interactions within levels, food web structure).
	Compensatory effects of predation and resource competition maintain coexistence of inferior competitors and prey. Loss or reduction of some interactions (e.g. by overexploitation of top predators) may precipitate trophic cascades via competitive elimination or overabundance of generalist predators.
	Diverse carnivore assemblages (i.e. varied behaviour traits and densities) promote coexistence of plant species, decline of primary prey precipitates diet shifts and phase shifts.

	Spatial flux of organisms (rate, timing, frequency and duration of species movements between ecosystems).
	Spatial exchanges among local systems in heterogeneous landscapes provide spatial insurance for ecosystem function. Exchanges may involve resources, genes or involvement in processes.
	Herbivorous fish and invertebrates migrate into reefs from seagrass beds and mangroves, reducing algal abundance on reefs and maintaining suitable substrates for larval establishment of corals after disturbance.

	Structural complexity (e.g.complexity indices, number and cover of vertical strata in forests, reefs, remote sensing indices).
	Simplified architecture reduces niche diversity, providing suitable habitats for fewer species, greater exposure to predators or greater competition for resources (due to reduced partitioning).
	Structurally complex coral reefs support greater fish diversity, structurally complex woodlands support greater bird diversity.


Source: Keith DA, Rodriguez JP, Rodriguez-Clark KM, Nicholson E, Aapala K, et al. (2013) Scientific Foundations for an IUCN Red List of Ecosystems, PLoS ONE 8(5);e62111; http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0062111
[bookmark: _Toc369011660]
Criterion E.	Quantitative analysis showing probability of collapse
This criterion is intended to include any form of analysis that estimates the probability of collapse of an ecological community based on known characteristics of important species or other components, habitat requirements, ecological processes, threats and any specified management options. The Committee has recognised that this is an emerging area of science and will examine any acceptable modelling that may be provided to it. The Committee will use peer review as part of its process for this criterion.
Population Viability Analysis (PVA) is an example of such a technique appropriate for species, but no formal equivalent has been developed for ecological communities. Regardless of their form, quantitative analyses should make full use of all relevant available data. In a situation in which there is limited information, such data as are available can be used to provide an estimate of extinction risk (for example, estimating the impact of stochastic events on habitat). In presenting the results of quantitative analyses, the assumptions (which must be explicitly stated) and the data used must be documented.
Theory and estimation: A diverse range of simulation models of ecosystem dynamics allow the probability of ecosystem collapse to be estimated directly over the same 50-year future period as other criteria. These models permit exploration of interactions and potential synergies between multiple mechanisms of collapse. This distinguishes direct risk estimation from the other criteria, each of which assess separate mechanisms through particular symptoms of risk. Even where available data preclude construction of quantitative simulation models, criterion E provides a useful anchor for risk assessment and an overarching framework for other criteria, as its analogue does in Red List criteria for species.
[bookmark: _Toc369011661]Completing Section 5 – Referencing
All scientific literature and expert opinion, including online sources should be referenced throughout the nomination and a list of references provided.
[bookmark: Q40]Completing Section 6 – Nominator Details and Declaration
In signing this nomination form, you agree to grant the WA Government (as represented by the Department of Biodiversity, Conservation and Attractions) a perpetual, non-exclusive, worldwide, royalty-free licence to use, reproduce, publish, communicate and distribute information described in the nomination form (i.e. information you have provided that is not referenced to other sources), but excluding any information specifically requested by you to remain confidential, in the Department’s websites and publications and to promote those web sites and publications in any medium.
If you subsequently agree to be cited as the author of specific, cited information, you will be acknowledged in all publications and websites in which that information appears.
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