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In spite of international commitments made (and repeated) over the last 30 years, both Australian and New Zealand governments have, at this stage, failed to establish comprehensive and representative systems of freshwater
 protected areas.

The Chadderton report represents a critical milestone in efforts to establish adequate protection for New Zealand’s most important rivers.  The report seeks to identify rivers of national importance in relation to biodiversity (geodiversity will be considered separately).  In doing so, it highlights difficulties in providing comprehensive protection for freshwater ecosystems inherent in the current state of scientific knowledge.  It also highlights a long-standing and continuing failure by the NZ government to adequately resource freshwater conservation programs – given a stated goal to arrest the decline of the nation’s freshwater biodiversity.  Such major difficulties are magnified in the Australian context, where attempts to provide such protection lag seriously behind NZ programs (Nevill and Phillips 2004, Kingsford et al. 2005).

To understand the report and its short-comings, it must be seen against its policy backdrop.

The NZ Government is committed to a policy of the sustainable use of the nation’s natural resources, and within this general commitment lies the Government’s ‘Sustainable Development Programme of Action for Freshwater’ (Department of the Prime Minister and Cabinet, January 2003).  The Waters of National Importance (WONI) program is one of three central themes of the Programme of Action. The WONI program, as well as identifying natural heritage values (the focus of the Chadderton report) covers cultural, tourism, recreation, irrigation, energy production, and industrial-use values.

The Chadderton report’s title reflects the original scope of the WONI natural heritage investigation, however the reality is that this report focuses on river systems (river catchments) rather than attempting to cover all freshwater ecosystems
,
. Both biological and physical diversity within river systems has been addressed in the report.

NZ’s Reserves Act 1977 and NZ’s Biodiversity Strategy 2000 contain commitments
 to “protect the full range of remaining biodiversity (species, natural habitats and ecosystems) and maintain viable populations of all indigenous species and sub-species”, and this commitment forms the backbone of the report’s attempt to define river systems “of national importance”.

At this point it should be noted that, globally, a more or less coherent terminology for identifying value level has evolved using a hierarchy of the following terms: international, national, (regional) and local. This terminology is discussed in more detail in Nevill and Phillips 2004 Appendix 7. The terms (levels) are differently defined in different contexts.

The report implies that Chadderton et al. started by defining “national importance” in the context of river biodiversity as involving the identification of a minimum area that could protect at least one example of every identifiably distinct freshwater ecosystem – allowing that such a list would be enlarged if necessary to include habitats of endangered species.  However, in practice this definition appears to have produced a list which was ‘unacceptably long’ when assessed against the author’s judgements about what is likely to be politically feasible. However, it is stated in the report that to capture 100% of distinct river system types would require a major expansion of the identified areas.

There is insufficient direct data of biodiversity in NZ to allow full characterisation of a minimum set of areas necessary to achieve comprehensive protection of biodiversity.  This situation is typical globally, and is certainly the case in Australia as well as NZ.  As is usual, biodiversity surrogates were used in the Chadderton report.

The investigation started by developing a freshwater bioregionalisation at the national scale.  Freshwater bioregions have been identified in North America (Abell et al. 2000, 2002). In the Australian context, there have been recent calls for the development of such a bioregionalisation in Australia (eg: Tait 2002; Nevill and Phillips 2004; Tait 2004) – however at this stage no definitive Australian study has been undertaken or planned.  The NZ bioregionalisation identified 15 regions in the North Island and 13 in the South, plus Stewart Island – 29 in all.   “The biogeographic framework identifies geographic units that are likely to have experienced similar physical disturbance regimes, and have shared source populations and pathways for colonisation, or geographic barriers to the dispersal of freshwater biota”  (Chadderton et al. 2004: 6). New Zealand is younger and geologically more active than Australia, and the NZ bioregionalisation emphasised the separation of historic factors (such as glaciation and tectonic uplift) that have influenced biotic patterns (usually operating at a regional or national scale) from the influence of the contemporary environment.  This emphasis is subtly different from Australian terrestrial bioregionalisations, but could well apply to further attempts to define Australian freshwater bioregions.

By definition, bioregions contain repeating patterns of similar ecosystems.  They represent the broadest scale of biodiversity surrogate, and capture medium-scale (but not small-scale) climatic variation.  In some instances (such as the south west coast of Tasmania) entire bioregions can be offered reasonable levels of protection – and where this is the case the use of finer scale surrogates is unnecessary in formulating protective strategies.  However, for obvious reasons this is usually not practical. Surrogates based on finer scale variables must be used to prioritise areas within bioregions for special protection.

The Chadderton report used an existing classification of river-system type – the River Environmental Classification (REC) (Snelder and Biggs 2002) to provide this next layer of surrogate information.  “A total of 4706 river catchment units were defined at five hierarchical levels, representing catchments or major tributaries nested within larger catchments” Chadderton et al. 2004:5. The report states that the REC was simplified for this study by the removal of climate and land cover variables – yielding 215 river classes for the South Island and 154 for the North Island (page 23).

According to Chadderton et al. (2004:6): “… each river [catchment] class should contain unique elements of biodiversity (ie: distinctive communities or specie assemblages) so capturing a full range of environments (river classes) should therefore ensure representation of a full range or biological diversity”.  For more information on the use of freshwater classification schemes refer to Nevill and Phillips 2004 chapter 5.

If straight representation was the only critical element, choosing the smallest group of distinct river classes within each bioregion (on the basis of the size of mapped river (catchment) classes) would have produced a minimum set of important areas.  However, such an exercise would not have accounted for the quality of the selected areas, nor would it account for the habitats of rare or endangered species, or the important landscape connectivity functions of rivers.  Chadderton et al. tried to build these criteria into the selection process. Issues excluded by their analysis include the viability or integrity of the chosen units (the ability of the chosen river catchment units to retain their value over time – partly dependant on size), and the issue of redundancy: protecting only one river catchment unit of each type exposes the protected area network to damage by extreme events, or the likelihood of deliberate destruction (at some time in the future) of important biodiversity values within a specific protected catchment (through major water use developments, for example). In practice, however, some redundancy has been achieved, as each new catchment selected contains a combination of new river classes as well as some that have already been selected (Chadderton et al. 2004:40). The issue of connectivity between the chosen units themselves also appears to have been ignored, although connectivity to major protected wetlands (Ramsar sites, for example) was taken into account. This issue was considered but not resolved by the study team.

Each river catchment unit (from the 4706 mentioned above) was given a single natural heritage score (an index called the natural heritage value or NHV) by combining:

· measures of environmental representativeness

· measures of pressure (human impact)

· a score based on the presence of endangered species, and

· a score based on connectivity to nationally important wetlands, estuaries and lakes.

This combined index was named the ‘index of natural heritage value’.

The pressure measure used was a combination of indicators of: 

· percentage natural land cover

· degree of urbanisation

· land use intensity

· impediments to fish passage

· impacts downstream of dams (such as cold water discharge)

· presence of exotic fish, and 

· significant point source pollution.

According to Chadderton et al. (2004:7): “… a final candidate list of catchment units was derived on the basis of one or both of two rules: 

· the site was listed in the minimum set required for representation of 100% of the river classes (in each bioregion), and listed among the top ten sites ranked by natural heritage value within the bioregion; and / or

· the site contained special features (ie: endangered species, floodplain forests), or was connected to a nationally important wetland, lake or estuary.”

These rules contain logical problems.  For example, issues of endangered species and connectivity are built into both rules, resulting in unnecessary and confusing logical redundancy.  Another issue is that the use of the word ‘and’ in the first rule (rather than ‘or’) is likely to reduce the chosen catchment units below the target of full representation.  In fact, this resulted in 76% rather than 100% coverage of distinct unit types (Chadderton et al. 2004:7).  The second rule implies the use of arbitrary trigger values for special feature indicators.  As already mentioned, inter-catchment connectivity, catchment unit integrity, and unit redundancy are all ignored or under-emphasised by the use of these two rules.  The use of a selection rule to include only the top ten units as measured by the natural heritage index appears to be an arbitrary mechanism to limit the size of the selected set.  Why chose 10? Why not 50? or 5? Why not ‘x’ where x is twice the number of unit types in that particular bioregion?  It should be noted, however, that the total area contained in the proposed WONI catchments (including the “Type 2” areas necessary to capture habitats of endangered species) appears (on cursory examination) to be in excess of half the total land area of NZ (figure p.7). It should be noted that, while the expanded list containing both Type 1 and Type 2 areas does in fact capture around 90% of distinct river system types, Chadderton et al. do not expect that high levels of protection would be broadly applied to Type 2 areas. Instead specific strategies would be applied within these areas to protect discrete sites and populations.

The use of “number of major point source pollution discharges” as a component of the pressure index also takes no account of the pollutant type or load – a major problem.  Indices of ambient water quality (derived from biomonitoring or invertebrate studies such as Australia’s AUSRIVAS program) would seem to offer more appropriate information.  

A logical problem also relates to the use of the proportion of the catchment upstream or downstream of a dam as a component of the pressure index and thus the NHV.  In both cases the NHV decreases with either increasing proportion upstream or increasing proportion downstream (Chadderton et al. 2004:20).  Thus a dam high in the catchment will have the same effect on the NHV as a dam low in the catchment – an apparently inconsistent result. The logic behind this rule attempts to cater for both downstream impacts (sediment loss, cold water discharge, flow alteration) versus upstream loss of habitat which impacts on around 50% of NZ fish fauna.  These are valid concerns; perhaps measures more specific to particular areas could be developed in future.

The way connectivity is treated also appears to underplay the role of rivers in supporting wetlands, as the NHV score increases by only 0.001 for each connection to a nationally significant waterbody!  This score was arbitrary, chosen as a 10 percentile value of the index. As an aside, connectivity is also underplayed in Australia, where a number of management plans for Ramsar-listed wetlands do not even mention environmental flows from supporting rivers!

It can also be argued that the approach taken to identifying candidate river systems is not precautionary.  According to Chadderton et al. (2004:37) “The resolutions of both the biogeographic classification and the river typology are more likely to under-estimate than over-estimate actual biological variation.”  It should be noted that both the Australian and New Zealand governments are committed, by international conventions, to the use of the precautionary principle.

To address some of these shortcomings, the rules could be modified.  At least two of each lowest order catchment unit type (REC) within each bioregion could be selected, thus producing protective redundancy.  The four higher order REC types would be ignored in this analysis. The natural heritage index could be replaced by a simpler ecological integrity index (EII) which would combine indices of:

· ecological resilience (size would be the most obvious resilience surrogate), 

· current protection status (percentage of the catchment unit already within a protected area), and

· measures of pressure (as above).

In choosing the two units of each type, a first cut would identify the two units carrying the highest EII values in each bioregion. However, this selection could be modified if necessary to ensure the inclusion of inter-connected catchment units, or catchment units containing habitat of either rare (restricted endemic) species, or endangered species or ecological communities, or catchments connected to nationally important wetlands, lakes or estuaries (or – ideally – subterranean ecosystems – if this information is available
). A dilemma relating to threatened species is that in many cases such species are in fact threatened by habitat degradation, which is often pervasive through developed catchments.  This means that, while such a river class may have low general ecological value (due to its disturbed nature) it nevertheless needs protection to assist the survival of the species under threat.

A central objective of the report – to identify a fully representative set of the nation’s river systems, has not been met by the present methodology, although the authors may argue that this objective has been approached within the limits of practicality.  As Chadderton et al. state (2004:7) “… integrated and rigorous conservation action [over the selected river catchment units] will help secure examples of freshwater biodiversity, but will not halt the decline in New Zealand’s freshwater biodiversity.”  

The use of administrative mechanisms to protect WONI rivers is outside the scope of the Chadderton report.  These issues are discussed in an Australian context by Kingsford et al. 2005, and Nevill and Phillips 2004.
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Endnotes:

� The term ‘freshwater’ here is equivalent to ‘inland aquatic’.


� Page 10: “limited resources and short time frames precluded an analysis of other freshwater ecosystems”.


� The report relies in pre-existing wetland inventories, such as Cromarty and Scott 1996.


� Interpreted within the context of this report (Chadderton et al. p.10).


� Australia has, at this stage, no comprehensive inventory of subterranean ecosystems which could allow such a prioritisation.  The same situation may apply in NZ.





PAGE  
5

