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These criteria for ecological communities based on vegetation units were first developed by the author in 2000 and were published as Appendix B in Benson, J.S. (2006) New South Wales Vegetation Classification and Assessment: Introduction - the classification, database, assessment of protected areas and threat status of plant communities. Cunninghamia 9(3): 331-382. For updates and summary of the NSWVCA see: http://www.rbgsyd.nsw.gov.au/science/hot_science_topics/vegetation_of_nsw
 
Endangered Ecological communities (EECs) can be nominated and listed under the Federal Environmental Protection and Biodiversity Conservation Act 1999 (EPBC Act 1999) and under various State and Territory laws including the NSW Threatened Species Conservation Act 1995 (TSC Act 1995). EECs can be listed as Critically Endangered (CR), Endangered (E) or Vulnerable (V) under the EPBC Act and the NSW TSC Act. 
 
Comprehensive threat categories and threat criteria guidelines have been developed to assess the status of ecological (particularly plant) communities. They are similar to the EPBC Act 1999 regulations 7.06 2c and 7.02 and associated guidelines for nominating ecological communities. However, two threat categories, Near Threatened and Least Concern, have been added to the Critically Endangered, Endangered and Vulnerable categories used in the EPBC and TSC Acts. This five category system reflects the threat categories used for species in IUCN (2001) updated in IUCN (2006) at http://intranet.iucn.org/webfiles/doc/SSC/RedList/RedListGuidelines.pdf. 
Besides EPBC 1999 guidelines, the main sources used in developing these threat criteria were IUCN (2001, 2006); the criteria used to assess the status of Queensland ecosystems (Sattler & Williams 1999); and the criteria used to assess the status of the Ecological Vegetation Classes of Victoria (Victorian Department of Natural Resources 2001). The remaining extent thresholds in criterion 1 are based on the habitat reduction and fragmentation thresholds at which there is an apparent acceleration of species extinction as described in fragmentation theory (Andren 1994, Simberloff 1992, Fahrig 1997, With 1997). Much of this theory is based on declines of vertebrate species. 
These criteria are designed to apply to plant communities and may not be transferable to mobile fauna assemblages. Criterion 4 deals with intactness of ecological integrity that is often labelled “condition”. In many cases, this is difficult to judge due to the problem of establishing a pre-major disturbance (i.e. in Australia pre-European) benchmark for species assemblage, vegetation structure and edaphic factors for each classified ecological community. 

The threat categories are defined in Section A. The criteria for each threat category are listed in the table in Section B. A description of the criteria and of the terms used in them is given in Section C.

Section A: Threat Categories

· Presumed extinct (X)

An ecological community is eligible to be included in the presumed extinct category if it has been totally destroyed, or so modified throughout its range, that it is unlikely to recover its species composition and/or structure in the very long term.

· Critically Endangered (CE)

An ecological community is eligible to be included in the critically endangered category, at a particular time if, at that time, it is facing a high risk of becoming extinct in the immediate term, as determined in accordance with the prescribed criteria.

· Endangered (E)
An ecological community is eligible to be included in the endangered category at a particular time if, at that time:

(a) it is not critically endangered; and

(b) 
it is facing a very high risk of becoming extinct in the near term, as determined in accordance with the prescribed criteria.

· Vulnerable (V)
An ecological community is eligible to be included in the vulnerable category at a particular time if, at that time:

(a) it is not critically endangered or endangered; and

(b) it is facing a high risk of becoming endangered in the medium-term, as determined in accordance with the prescribed criteria.

· Near Threatened (NT)

An ecological community is eligible to be included in the Near Threatened category at a particular time if, at that time:

(a) it is not critically endangered, endangered or vulnerable; and

(b) it is facing a high risk of becoming vulnerable in the long-term future, as determined in accordance with the prescribed criteria.

· Least Concern (LC)

An ecological community is eligible to be included in the Least Concern category at a particular time if, at that time:

(a) it is not critically endangered, endangered, vulnerable or near threatened; and

(b) it is NOT facing a high risk of becoming vulnerable in the very long-term future, as determined in accordance with the prescribed criteria.

· Data Deficient (DD)

An ecological community for which there is inadequate data or a lack of expert knowledge about its threat status to assign it to one of the above categories.

Section B: Criteria for Assessing Status of Ecological Communities

The relevant consideration for a particular ecological community is whether any one criterion is met, not whether more than one or all criteria are met. 

The definitions of terms provided in Section C should be used to assist with interpreting the criteria.

	No.
	Criterion


	Threat Category And Definitions

(Data Deficient Category not listed)

	
	
	Presumed Extinct
	Critically Endangered
	Endangered
	Vulnerable
	Near Threatened
	Least Concern

	1
	Its decline in geographical distribution  is: 


	Total : 100% decline in geographical distribution
	Very severe: >90% decline in geographical distribution


	Severe: 70-90% decline in geographical distribution
	Substantial: 50-70% decline in geographical distribution 


	Moderate: 30-50% decline in geographical distribution
	Minor: less than 30% decline in geographical distribution



	2
	Its area of occupancy is: 


	Eliminated: totally destroyed from original area of occupancy.

	Very restricted: total area of occupancy of < 1000 ha and significant degradation or destruction is continuing. 


	Restricted: total area of occupancy of 1000-10,000 ha and significant degradation or destruction is continuing.


	Limited: total area of occupancy of 10 000 - 50,000 ha and significant degradation or destruction is continuing.


	Common: total area of occupancy of 50 000-500 000 ha and only minor degradation or destruction is occurring.


	Widespread: total area of occupancy of >500 000 ha and no significant degradation or destruction is occurring.



	
	And the combination of depletion, degradation and continued threatening processes makes it likely that it could be lost in the:
	NA (already lost)
	immediate term
	Near term
	medium term 
	long term
	 very long term 

	3
	For a population of a native species that is likely to play a major role in the community, there is on a regional basis a:


	Total decline: demonstrated or estimated a total loss of the key species, with no regeneration occurring, and that the natural recovery of the species is unlikely to occur. Artificial revegetation is the only means of re-establishing the species.

	Very severe decline: demonstrated or estimated a decline of >90% in the pre-European abundance of key species and no or very little recruitment is occurring, and recovery is unlikely over the very long term unless the threatening processes are eliminated.


	Severe decline: demonstrated or estimated a decline of 70-90% of the pre-European abundance of key species, and little recruitment is occurring and that natural recovery is unlikely over the long term unless the threatening processes are substantially reduced or eliminated.


	Substantial decline: demonstrated or estimated a decline of 50-70% of the pre-European abundance of key species, and little recruitment is occurring and that natural recovery is unlikely over the medium term unless the threatening processes are reduced.


	Minor decline: demonstrated or estimated a decline of 30-50% of the pre-European abundance of key species, and moderate recruitment is occurring and natural recovery is likely over the near term if the threatening processes are reduced.


	Insignificant decline: demonstrated or estimated a decline of <30% of the pre-European abundance of key species, and vigorous recruitment is occurring and there is no apparent threat of major decline in the key species or the community.



	4
	The reduction in its integrity (condition and recoverability) across most of its geographic distribution, as indicated by loss of species and/or habitat structure, degradation of soils, changes in nutrient levels, or disruption of important community processes is:
	Destroyed: integrity totally lost, community structure destroyed, a few species may survive as isolated individuals.


	Very severe: many species extinct at most occurrences; major structural change including  loss of some strata; edaphic processes severely degraded, exotic species abundant. Regeneration of substantial areas unlikely within the long term without the control of threatening processes.


	Severe: many species extinct at some occurrences;  structural change including loss or near loss of some strata; edaphic processes degraded, exotic species common. Regeneration of substantial areas is unlikely within the medium term without the control of threatening processes.


	Serious: some species extinct from some occurrences; moderate structural change but most strata remain; edaphic processes often degradation, exotic species common. Regeneration is unlikely within the near term without the control of threatening processes.


	Minor: few species extinct over its distribution; minor structural change with most of the strata remaining; edaphic processes near normal, exotic species uncommon and if present are not threatening the community. Regeneration of disturbed areas is likely within the near term with the control of threatening processes.


	Insignificant: very few species extinct over its distribution; no or minor structural changes to strata and all of the original strata remain; edaphic processes functioning well, exotic species mostly absent or if present not a threat to the community. Regeneration not necessary as most of the community is relatively intact. 



	5
	Its rate of continuing detrimental change is: 

As indicated by: 

(a)  a rate of continuing decline in its geographic distribution, or populations of a native species that are believed to play a major role in the community,

or 

(b) intensification, across most of its geographic distribution, of degradation, leading to disruption of important ecological processes.
	Destroyed: rate of decline not applicable as the community is totally destroyed and not able to naturally regenerate.


	Very rapid: an observed, estimated, inferred or suspected detrimental change of at least 30% projected in the immediate term.


	Rapid: an observed, estimated, inferred or suspected detrimental change of at least 30% projected in the near term.


	Moderate: an observed, estimated, inferred or suspected detrimental change of at least 30% projected in the medium term.


	Slow: an observed, estimated, inferred or suspected detrimental change of at least 30% projected in the long term.


	No change or improvement: an observed, estimated, inferred or suspected detrimental change of less than 10% projected for the very long term or improvement in condition



	6
	A quantitative analysis shows that its probability of extinction, or extreme degradation over all of its geographic distribution, is:
	100% already extinct
	at least 50% in the immediate term
	at least 50% in the near term
	at least 50% in the medium term 
	30-50% in the long term
	10-30% in the very long term


Section C: Definitions of Terms 

C1. Definitions of time scales used in threat criteria 2, 3, 5 and 6  

· Immediate term: the next 10 years, or 3 generations of any long-lived species believed to play a major role in sustaining the community, whichever is the longer up to a maximum of 60 years.

· Near term: the next 20 years, or 5 generations of any long-lived species believed to play a major role in sustaining the community, whichever is the longer up to a maximum of 100 years.

· Medium-term: the next 50 years, or within 10 generations of any long-lived species believed to play a major role in sustaining the community, whichever is the longer up to a maximum of 200 years.

· Long-term: the next 100 years, or within 20 generations of any long-lived species believed to play a major role in sustaining the community, whichever is the longer up to a maximum of 400 years.

· Very long term: the next 200 years, or within 40 generations of any long-lived species believed to play a major role in sustaining the community, whichever is the longer up to a maximum of 800 years.

Generation length is set at 20 years. This covers the time it takes for most long-living species (including plants such as Eucalyptus or Acacias) to reach reproductive maturity and reproduce. Re-sprouting plant species are not taken into account in defining generation length.

C2. Definitions of "geographic distribution" including "extent of occurrence" and "area of occupancy" used in criteria 1, 2, 4 and 5

Geographic distribution of an ecological community can be considered as a combination of extent of occurrence and area of occupancy in the sense defined in the IUCN (2001, 2006) red list criteria for species.  

Extent of occurrence (sometimes called range) is the total area contained within the shortest continuous boundary that can be drawn to encompass all the areas where the ecological community occurs.  

Area of occupancy is defined as the area within its extent of occurrence that is actually occupied by the community.  The distinction reflects the fact that a community will not usually occur throughout its extent of occurrence, which may, for example, contain areas of unsuitable habitats.  Area of occupancy is the more precise measure, but the size of the area of occupancy is a function of the scale at which it is measured, which should be relevant to the attributes of the particular community being considered. Ecological communities have a range of patch size that reflects the nature of the habitat and is relevant to their assessment

For assessing a community's change in geographic distribution, it is important to demonstrate the decline to its current state from a defined former state, usually set at 1750 (onset of the Industrial Revolution and prior to European settlement of Australia). 

Where possible, a measurable contraction in distribution should be demonstrated by an appropriate scale of mapping.  Where it is not possible to provide precise spatial information on the distribution of an ecological community, particularly at the map scale available, other supporting evidence demonstrating a contraction in distribution may be considered. This may include expert opinion.

C3. Descriptions of threat criteria 

Criterion 1: Decline in geographical distribution

This criterion deals with the degree to which a community has lost its geographical distribution (area of occupancy and extent of occurrence) compared to pre-European times.
Criterion 2: Area of occupancy coupled with demonstrable threat 
This criterion deals with areas of occupancy coupled with degree of degradation or destruction. Communities with small areas of occupancy that are also declining are likely to be threatened (CE, E or V).

Criterion 3: Decline in functionally important species
This criterion 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 potential to precipitate change in community structure or function sufficient to lead to the community's eventual extinction.  Examples of species that are functionally important in some ecological communities include: 

· dominant species that play a major role in controlling light or other aspects of the micro-climate. Examples may include a dominant canopy tree or shrub, or a species of seagrass.

· a species that is the principle source of nutrition or host for reproduction of other species in a community.

The risk of loss of such species from the community should be assessed against the IUCN (2001, 2006) Red List Species Criteria and be applied at a regional scale commensurate with the distribution of the ecological community.  For example, if a critically important species to an ecological community is assessed as being endangered using the IUCN (2001, 2006) criteria (within the region in which the community occurs), this may lead to an assessment of the whole ecological community as being endangered. Such a decision would have to be weighed up against the other threat criteria.

It is not expected that this criterion will be used as often as criteria 1, 2, 4 and 5.

Criterion 4: Reduction in community integrity: condition and recoverability (threat category in brackets)

This criterion recognises that an ecological community can be threatened through on-going modifications that do not necessarily lead to total destruction (eg clearing) of all elements of the community. It is intended to capture detrimental changes in species composition and abundance and the state of the abiotic environment that supports them.  It includes irretrievable loss of native species and invasion by non-native species, as well as changes in the physical environment sufficient to lead to ongoing change in biota. 

This criterion also recognises that ecological processes are important to maintain an ecological community (eg fire regimes or flooding) and that disruption to those processes can lead to the decline of the ecological community.  This criterion could apply where disruption of processes is evident or imminent (eg altered hydrology leading to rising water tables and/or dryland salinity) prior to a measurable decline in the ecological community.  It could also apply where recruitment of species to the community is known to be disrupted but where long lived species mask immediate community breakdown (eg when seedlings of a dominant tree species are not able to persist in the face of grazing by exotic herbivores).  Such a criterion allows for recognition of a problem at an early stage.

Regeneration is defined as the re-establishment of ecological processes, species composition and community structure within the range of variability exhibited by the original community; and the indicative time frames associated with extinction risk are defined above. 

In order apply this criterion, expert opinion should be sought to judge the condition and recoverability of communities over their distribution..

Criterion 5.
Rate of continuing detrimental change

A continuing change refers to a recent, current or projected future change whose causes are either not known or not adequately controlled, and so is liable to continue unless remedial measures are taken.  Natural fluctuations will not normally count as a continuing change, but an observed change should not be considered to be part of a natural fluctuation unless there is evidence for this. 

This criterion contains two alternative expressions of the indication of rate of detrimental change: (a) reductions of geographic distribution or populations of critically important species and (b) degradation or disruption of important ecological processes. 

The rate of continuing detrimental change occurring in a community is relevant to its risk of extinction independently of any pre-European data.  It is difficult to quantify because detrimental change can be manifest in many different ways and adequate data for monitoring change may not be available.  “Ecological judgement” will need to be applied to these criteria. 

Criterion 6.
Quantitative analysis showing probability of extinction

The probabilities for each threat category are presented in the table in Section B above. 

This criterion is intended to include any form of analysis that estimates the extinction probability of an ecological community based on known characteristics of important species or other components, habitat requirements, ecological processes, threats and any specified management options.  This is an emerging area of science and will require acceptable modelling based on sound data. 

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.
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