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QUALIFICATIONS AND EXPERIENCE 

1. My full name is Natasha Katherine Petrove. 

2. I am employed by the Department of Conservation (DOC) as a Freshwater Technical Advisor 

in the national Freshwater Team, within the Science and Policy Group, and have held this 

role since September 2012.  My current work for DOC involves provision of technical advice 

on protection of freshwater biodiversity and habitats, with a focus on native freshwater 

fish, and includes assessment of freshwater values using GIS.  Prior to this, I was employed 

for two years by DOC as a contractor, undertaking native freshwater fish surveys in the 

Taranaki and Whanganui areas.   

3. I hold the degrees of Bachelor of Science (BSc) in Ecology, and Master of Science (MSc) in 

Conservation Biology, both from Massey University.  My post-graduate studies included 

freshwater ecology and ecosystem health, and my research focused on habitat preferences 

of brown mudfish.   

CODE OF CONDUCT FOR EXPERT WITNESSES 

4. I have read the Code of Conduct for Expert Witnesses in the Environment Court Practice 

Note 2014.  While this is not an Environment Court hearing, I have prepared this evidence in 

accordance with, and I agree to comply with, that code for this hearing.  I have not omitted 

to consider material facts known to me that might alter or detract from the opinions 

expressed. I confirm that the issues addressed in this brief of evidence are within my area of 

expertise.  

SCOPE OF EVIDENCE 

5. My evidence focuses on the indigenous freshwater fish values of waterways in the Greater 

Wellington region, and includes the following: 

(a) Description of the freshwater values relating to indigenous fish in the Wellington 

Region; 

(b) Effects of stock access on freshwater fish habitat;  

(c) Reasons for inclusion of Schedule F1 habitats as Category 2 waterbodies; 
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6. My evidence does not cover the high value macroinvertebrate communities identified in 

Schedule F1, or provide information of the effects of livestock access to these areas.  

Further information on waterbodies with high value macroinvertebrate community health 

listed in Schedule F1, the effects of stock access on ecosystem health, habitat for indigenous 

aquatic fauna, and water quality is provided by Kathryn McArthur.   

VALUES OF SCHEDULE F1 WATERBODIES 

7. Nineteen indigenous freshwater fish species are found within the Wellington Region1.  Of 

these, 58% (eleven species) have a conservation status of ‘Threatened’ or ‘At Risk’ under 

the New Zealand Threat Classification System (Goodman et al. 2014; Table 1, Appendix 1).  

The Threat Classification System assesses the conservation status of species according to 

the risk of extinction they face within New Zealand (Townsend et al. 2007; Figure 1, 

Appendix 1).  Two of the freshwater fish species found in the Wellington Region are listed as 

‘Threatened, Nationally Vulnerable’, and nine as ‘At Risk, Declining’.  These species are 

vulnerable to extinction, or at risk of extinction, if their populations continue to decline. 

8. The number of indigenous fish species assessed as ‘Threatened’ or ‘At Risk’ has increased 

over time (Figure 2, Appendix 1).  Some of this increase may be attributed to changes in 

taxonomic resolution of species, and a change in the method for assessing species since 

2005.  However, there is still a clear pattern of increase in the number of freshwater fish 

species that are threatened with, or at risk of, extinction.  

9. Habitat quality is a key limiting factor for freshwater fish.  Where there is limited or poor-

quality habitat, then the health and diversity of indigenous fish communities is adversely 

affected (Bond & Lake 2003, Chadderton & Allibone 2000, Gorman & Karr 1978).   

10. Habitat requirements for the nineteen indigenous freshwater fish species in the Wellington 

Region are wide-ranging and variable.  One (brown mudfish—At Risk, Declining) is a 

wetland species, and one (dwarf galaxias—At Risk, Declining) is non-migratory.  All other 

species require access to and from the sea to complete their lifecycle, and different species 

have differing habitat requirements.  For example, kōaro (At Risk, Declining) are usually 

found in small, forested, headwater streams (Leathwick et al. 2008); torrentfish (At Risk, 

Declining) in open, swift-flowing parts of gravel and cobble rivers in lowland river reaches 

                                                           

1 New Zealand Freshwater Fish Database, https://nzffdms.niwa.co.nz, viewed 12 June 2017.  

https://nzffdms.niwa.co.nz/
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(McDowall 2000); and giant kōkopu (At Risk, Declining) in small, lowland streams with high 

amounts of riparian and instream cover, such as woody debris, aquatic plants and undercut 

banks (e.g. Jowett et al. 1998).  The different life stages of fish also have different habitat 

requirements, and habitat use can vary temporally (e.g. refuge habitats used during times 

of low flows and floods, spawning habitat during spawning times, etc.).  Ensuring protection 

of a suitable amount of habitat, and a range of habitat types throughout the catchment is 

therefore important for maintaining indigenous freshwater fish values.   

11. Small streams less than one metre in width (e.g. headwater and tributary streams) provide 

important habitat for many species, often containing more variable, and greater amounts of 

the habitat preferred by native fish species than larger streams or mainstem rivers.  For 

example, small streams can be more easily shaded by riparian vegetation, and (depending 

on the quality of the riparian vegetation) can have vegetation overhanging into the water, 

providing instream cover.  Larger streams have higher flows and so cannot readily retain 

habitat features such as instream debris, shading, and steep, stable banks (e.g. Jowett et al. 

2009, Meyer et al. 2007).  Effects on stream habitat are also often more significant on small 

streams than large ones—for example, riparian vegetation may provide shading over the 

entire width of a small stream, but only a portion of a large one, so removal of riparian 

vegetation from a small stream results in a sudden change to habitat (e.g. Meyer et al. 

2007).  

12. Schedule F1 of the Proposed Natural Resources Plan (PNRP) identifies waterways that meet 

the criteria for ecosystems and habitats with significant indigenous biodiversity values, as 

set out in Policy 23 of the Regional Policy Statement 2013 (RPS).  The criteria that identify 

rivers and lakes with significant ecosystems in the RPS and Schedule F1 are: high 

macroinvertebrate community health, waterways that provide habitat for ‘Threatened’ 

and/or ‘At Risk’ fish species, waterways that provide habitat for six or more migratory 

indigenous fish species, and waterways with identified inanga spawning habitat.  

Identification of the river or stream as well as tributaries for many of the waterways in the 

Schedule recognises the migratory nature of species, and the importance of small stream 

habitat.  In my opinion, Schedule F1 therefore provides a good way to identify where 

stream habitat is of highest value for indigenous freshwater biodiversity and ecosystem 

health.   
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13. However, many of these Schedule F1 waterways that are identified as providing important 

habitat for ‘Threatened’ and ‘At Risk’ fish species, and a high diversity of migratory fish 

species, are not included within: 

(a) the livestock access exclusion rules for either Category 1 waterbodies (where livestock 

will be excluded from 31/7/2019), or Category 2 waterbodies (which will have restricted 

livestock access from 31/7/2022), in Rule 97, or 

(b) Policy 99, which has recommended changes and refers to values of Category 1 

waterbodies.  

IMPLICATIONS OF ALLOWING LIVESTOCK ACCESS TO SCHEDULE F1 HABITATS  

14. Livestock access to stream beds and riparian margins can have significant adverse effects on 

freshwater fish habitat.  Effects include: disturbance to the stream bed and banks (e.g. 

compaction and pugging of soil), collapse of stream banks, grazing and trampling of riparian 

vegetation, destruction of fish spawning habitat, and increased sediment and nutrient 

inputs to the waterway (e.g. Hickford & Schiel 2014, Williamson et al. 1992).   

15. Rule 97 recognises that some waterbodies are likely to be more affected by livestock access 

due to their values, i.e. by identifying specific rules for Category 1 and Category 2 

waterbodies.  Some biodiversity values are recognised—for example, habitat for indigenous 

birds as identified in Schedule F2a (included in Category 1 definition), and spawning habitat 

for trout (included in Category 2 definition)—however, except for identified inanga 

spawning habitat in Schedule F1b (included in Category 1 definition), there is no recognition 

of significant habitats for indigenous fish species.  This lack of recognition of the importance 

of habitat for indigenous freshwater fish is not backed by technical evidence.   

16. This means that despite the significant effects that livestock access can have on freshwater 

fish habitat, and the high importance of small stream (i.e. less than one metre) habitat for 

indigenous fish species, livestock exclusion rules will apply only to streams wider than one 

metre, unless within an inanga spawning habitat identified in Schedule F1b, or coinciding 

with other discrete sites identified as Category 1 or 2 waterbodies.  They will therefore not 

protect the significant values that small stream habitats provide for ‘Threatened’ and ‘At 

Risk’ indigenous fish.  Examples of these significant habitat values include: 
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(a) Inanga (At Risk, Declining) spawn near the salt wedge, amongst riparian vegetation that 

is inundated during high spring tides (i.e. in lowland areas).  Eggs develop out of water 

for around two to four weeks, and hatch when they are flooded by following spring 

tides.  Dense, moisture-retentive vegetation that provides a humid environment, 

regulates temperature and provides shading from the sun is essential for egg survival 

(Hickford & Schiel 2011b).  Grazing from livestock at inanga spawning sites reduces 

these protective properties (e.g. by reducing the height and density of vegetation that 

inanga spawn in), and consequently reduces spawning success (Hickford & Schiel 

2011a).  As their spawning habitat is within a localised area, this means that inanga are 

very vulnerable to effects in lowland waterways and estuaries.   

(b) While inanga spawning habitat will be protected from the effects of livestock access 

under the Category 1 waterbody definition and associated parts of Rule 97, this will 

only occur at the specific sites identified in Schedule F1b. Twenty-seven inanga 

spawning sites are identified in this Schedule, however, inanga are present and may 

spawn (provided suitable habitat is available) within 44 catchments in the Wellington 

Region2.  This means that inanga spawning habitat could be impacted at potential 

spawning sites (including in small streams) that are not identified in Schedule F1b, or 

were not suitable when the schedule was developed, but have been restored over time.  

For example, recent inanga spawning surveys in the Greater Wellington Region found 

inanga eggs in the Waiwhetu Stream, outside of the identified area of inanga spawning 

habitat listed in the PNRP (Taylor & Marshall 2016; see Figure 3, Appendix 2).   

(c) Four other indigenous Galaxias species also spawn on riparian margins, alongside their 

adult habitat (Allibone & Caskey 2000, Charteris et al. 2003, Franklin et al. 2015).  These 

are shortjaw kōkopu (Threatened, Nationally Vulnerable), giant kōkopu (At Risk, 

Declining), kōaro (At Risk, Declining), and banded kōkopu (Not Threatened).  

Maintaining healthy and ecologically functioning riparian margins that provide shade, 

moisture and temperature regulation for developing eggs is critical to the spawning 

success of these species.  

(d) Giant kōkopu are usually found at low elevations, and often in small streams, which 

provide their preferred habitat features.  For example, Figure 4 (Appendix 2) shows that 

the recorded distribution of giant kōkopu has large overlaps with the ‘mapped lowland 

                                                           

2  New Zealand Freshwater Fish Database records, https://nzffdms.niwa.co.nz, viewed 12 June.  

https://nzffdms.niwa.co.nz/
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areas’ in Map 29.  If streams less than one metre are included in the stock exclusion 

provisions, then this will likely provide adequate protection for giant kōkopu from stock 

effects.   

17. Habitat can be degraded relatively quickly (e.g. stock damaging riparian vegetation and 

collapsing banks through grazing and trampling of soil), however, restoration of degraded 

habitats can take many years (Jowett et al. 2009).  Mr Loe’s s42A report (paragraph 145) 

recognises this well for inanga spawning habitat, noting that allowing livestock to access 

spawning areas outside of the spawning period could result in destruction of the habitat, 

and therefore year-round exclusion of livestock is necessary to maintain inanga spawning 

habitat.  Similar effects are likely on other fish habitat features—for example, damage or 

destruction of riparian vegetation that provides spawning habitat for shortjaw kōkopu, 

giant kōkopu, kōaro and banded kōkopu, or collapse of undercut banks that provide habitat 

for shortjaw kōkopu.  Habitat is essential for maintaining healthy, biodiverse indigenous fish 

communities that contribute to freshwater ecosystem health.  

18. In my opinion, given the significant biodiversity values provided by small streams, and the 

effects that livestock have on these, allowing livestock to access streams less than one 

metre in width fails to protect the significant habitat values that these provide for 

‘Threatened’ and ‘At Risk’ native freshwater fish, as well as ecosystem health.  

COMMENT ON S 42A REPORT RECOMMENDATIONS 

19. In paragraph 158 of the s42A report on land use in riparian margins and stock access to 

surface water bodies and the CMA, Mr Loe notes that he considers it appropriate to 

continue with the proposed Plan approach of including only rivers greater than one metre 

wide on the mapped lowland areas, and not include all Schedule F1 rivers in the Category 2 

definition, given that the proposed national regulations on stock exclusion are expected to 

require that cattle, pigs and deer be excluded from all waterways on the plains (defined as 

land with a slope of 0–3°), including those less than one metre wide.   

20. However, the ‘mapped lowland areas’ on Map 29 for the PNRP livestock exclusion rules 

have been based on the national level New Zealand Land Resource Inventory slope 

determinations, and include areas with a slope from 0–15° (GWRC 2015).  The proposed 

national regulations for stock exclusion are firstly, still proposed, and secondly, would not 
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provide protection for smaller streams with significant habitat outside of those areas (i.e. 

streams less than one metre in width on land from 3–15° slope).   

CONCLUSION 

21. I consider that regardless of whether the proposed stock exclusion regulations come into 

effect, it is important to include Schedule F1 rivers (i.e. identified significant biodiversity 

values) in the Category 2 waterbodies, in order to ensure their significant values—including 

the compulsory national value of ecosystem health—are protected in waterways of all sizes.   

 

 

DATED this 23rd day of June 2017 
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APPENDIX 1: Conservation statuses of freshwater fish, and the New Zealand Threat Classification 

System 

 

Table 1: Indigenous freshwater fish species found within the Wellington Region, and their conservation status.  

Common name Scientific name Conservation status3 

Shortfin eel Anguilla australis Not Threatened 

Longfin eel Anguilla dieffenbachii At Risk, Declining 

Torrentfish Cheimarrichthys fosteri At Risk, Declining 

Giant kōkopu Galaxias argenteus At Risk, Declining 

Kōaro Galaxias brevipinnis At Risk, Declining 

Dwarf galaxias Galaxias divergens At Risk, Declining 

Banded kōkopu Galaxias fasciatus Not Threatened 

Inanga Galaxias maculatus At Risk, Declining 

Shortjaw kōkopu Galaxias postvectis Threatened, Nationally Vulnerable 

Lamprey/piharau Geotria australis Threatened, Nationally Vulnerable 

Cran’s bully Gobiomorphus basalis Not Threatened 

Upland bully Gobiomorphus breviceps Not Threatened 

Common bully Gobiomorphus cotidianus Not Threatened 

Giant bully Gobiomorphus gobioides Not Threatened 

Bluegill bully Gobiomorphus hubbsi At Risk, Declining 

Redfin bully Gobiomorphus huttoni At Risk, Declining 

Brown mudfish Neochanna apoda At Risk, Declining 

Common smelt Retropinna retropinna Not Threatened 

Black flounder Rhombosolea retiarii Not Threatened 

 

                                                           

3  Goodman et al. 2014 
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Figure 1: New Zealand Threat Classification System categories (Townsend et al. 2007; source: Department of 

Conservation4). 

 

Figure 2: Percentage of indigenous freshwater fish listed as ‘Threatened’ or ‘At Risk’ under the New Zealand 

Threat Classification conservation status assessment from 2005 to 2013.  

                                                           

4  Department of Conservation website, www.doc.govt.nz/nature/conservation-status.  

http://www.doc.govt.nz/nature/conservation-status
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APPENDIX 2: Maps 

 
Figure 3: Map showing inanga spawning habitat in the Hutt River identified in Schedule F1b and Map 14 of the PNRP, along with recorded inanga distributions.  The red star 

indicates the location where inanga eggs were found in Waiwhetu Stream during recent inanga spawning surveys in 2016.  Source: GWRC Open Data Portal; NZ Freshwater 

Fish Database; Taylor & Marshall 2016.  
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Figure 4: Recorded distribution of giant kōkopu in the Greater Wellington Region, mapped against identified lowland areas in Map 29 of the PNRP.  Waterways identified in 

blue show rivers and tributaries that provide habitat for ‘Threatened’ and ‘At Risk’ fish species, and those identified in purple show rivers and tributaries that provide 

habitat for six or more indigenous migratory fish species, as identified in Schedule F1 of the PNRP.  Source: NZ Freshwater Fish Database; GWRC Open Data Portal5. 

                                                           
5  Greater Wellington Regional Council Open Data Portal, http://data-gwrc.opendata.arcgis.com/.  

http://data-gwrc.opendata.arcgis.com/

