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10 Animal Pests and Weeds 

10.1 Animal Pests 

No organised pest control is being undertaken within the Upper Makaroro River catchment and a 
diverse array of animal pests is therefore expected to be present within the reservoir area. 

Red deer are present in the forests within the reservoir and are having an impact on the 
understorey throughout much of the area.  Browsing was noted in all RECCE plots undertaken in 
the different forest types. 

A ferret was seen within the riverbed during one of the KAL site visits, and an adult feral cat with 
kitten was noted in the riverbed during the MWH surveys in 2011 (Forbes, 2011).  Other small 
mammals, such as possums, rats, hedgehogs and stoats are also likely to be present. 

Goats were not observed during the field visits; however, they are reported to be present in the 
nearby Wakarara Range (Fromont, 1991) and may be present within the Scheme area. 

Pest animal species covered by the Regional Pest Management Strategy include possums, 
rabbits and rooks.  While possums are considered likely to be present and rabbits have been 
observed during the field surveys, no rooks have been encountered within the Scheme area at 
this stage. 

10.2 Weeds 

The main weed species present within the reservoir area that are having an impact on the braided 
river system are bitter willow, lupine, buddleia and gorse.  While currently only present in relatively 
low densities, they are starting to have an effect on the dynamics of the river.  These plant species 
are effectively reducing the mobility of the gravel riverbed and in the long-term can occupy areas 
that would be used as breeding habitat by birds if the river was in a natural state. 

Pine plantations also cover a large area on the true left of the river, but are largely confined to the 
top of the escarpment with only few wilding pines encroaching onto the steep river banks.  Two 
small areas of eucalypt and larch plantations are also present, but do not form a significant threat 
to the biodiversity of the area. 

Blackberry was currently only noted in form of small patches and a range of pasture species is 
present within the study area, which are not considered to pose a threat as such. 

Additional weed species that are recorded within a 10 km radius around the site were derived 
from BioWeb and are tabulated in Appendix XI. 

Species named within this table that are subject to the Proposed Regional Pest Management 
Strategy (HBRC, 2011) are: 

Cotton thistle (Onopordum acanthium), old man’s beard (Clematis vitalba) and Japanese 
honeysuckle (Lonicera japonica), which are listed as Total Control (Occupier Responsibility) plant 
pests, as well as blackberry (Rubus fruticosus agg.), gorse (Ulex europaeus) and ragwort 
(Jacobaea vulgaris), which are classified as Boundary Control plant pests. 

Of the species listed in the Proposed Regional Pest Management Strategy, only gorse and 
blackberry were found within the reservoir footprint, both in very low densities. 

 

 

 

11 Ecological Significance Assessment 

11.1 Methodology 

The ecological significance of the natural environment within the reservoir area was assessed 
using district, regional and national criteria for assessing sites of significant indigenous 
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vegetation and habitats of indigenous fauna.  The vegetation types were also assessed against 
the nationally threatened environments classification as defined by Walker et al. (2007). 

Information on the area of indigenous vegetation and other habitat types (as presented in Section 
5.3.1) was presented in terms of the proportion of these areas in relation to the availability of the 
same habitats in the Ruahine Ecological District, as well as within the Waipawa catchment.  This 
provided a measure of the relative loss resulting from the Scheme area.  

The evaluation of the ecological significance of the areas was undertaken using the Central 
Hawke’s Bay District Plan and Hawke’s Bay Regional Council Regional Policy Statement criteria 
for identifying indigenous vegetation and habitats of indigenous fauna. 

11.2 National Assessment Criteria 

Figure 32 and Figure 33 below indicate that the footprint of the proposed reservoir contains 
indigenous vegetation and braided river habitats classified as ‘Category 1 - Acutely Threatened’ 
(of which 65.09 ha is indigenous vegetation & braided river habitat) and ‘Category 2 - Chronically 
Threatened’ (of which 159.16 ha is indigenous vegetation & braided river habitat).  These two 
categories are of highest priority in terms of the focus of national biodiversity policy objectives to 
halt biodiversity decline – “Statement of National Priorities for Protecting rare and Threatened 
Indigenous Biodiversity of Private Land” (MfE, 2007). 

“National Priority 1” uses the LENZ database and a national database of land protection status to 
identify what type of vegetation occurs in each land environment and the broad pattern of 
protection.  The aim of “National Priority 1” is to protect indigenous vegetation associated with land 
environments (defined by Land Environments of New Zealand at Level lV) that have 20% or less 
remaining indigenous cover.  The maps of National Priority 1 have been prepared at LENZ 
Level 4 (i.e. 500 land environments) and show land environments with 20% or less remaining 
indigenous vegetation from a New Zealand wide perspective. 

Figure 32 below indicates that a large part of the area assessed in this survey is located within the 
National Priority 1 land for Biodiversity Protection. 

 
Figure 32 Proportion of LENZ Threatened Environments within the proposed reservoir in hectares per 

threat category and showing percentage cover exotic/indigenous vegetation within each 
category 
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Figure 33 LENZ Threatened Environments within indigenous cover (including the riverbed) within and 

surrounding the proposed reservoir footprint 
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Figure 34 National Priority 1 land for Biodiversity Protection for the Central Hawke’s Bay Region with the 

black rectangle indicating the location of the Ruataniwha Water Storage Scheme Area 

A detailed breakdown of the indigenous vegetation and habitat loss in context with nationally 
threatened environments and similar habitat remaining within the Ruahine ED is provided in Table 
19 below. As a consequence of the reservoir footprint, excluding the dam area and spoil disposal 
areas outside the reservoir, some 243.01 ha of indigenous vegetation or habitat associated with 
National Priority 1 land for Biodiversity Protection (Acutely Threatened or Chronically Threatened 
categories) would be removed (Table 19).   

In an ecological landscape context Table 20 shows that within the Ruahine Ecological District the 
loss of indigenous vegetation and habitats in the context of the two most Threatened Environment 
categories totals 6.92%.   

If the loss of indigenous vegetation and habitat is analysed within the Waipawa Catchment (Table 
21), then the combined comparative loss of indigenous vegetation and habitats within the two 
most Threatened Environments is 11.14%.   
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Table 19 Total areas of vegetation and habitat types within the reservoir (excluding the dam area and 
spoil disposal areas outside of the reservoir) in relation to LENZ (using combined data from 
LCDB2 and this study) 

LENZ Threatened Environment 
in Reservoir Footprint 

Area (ha) in 
Indigenous 
Vegetation 
or Habitat 

Percent 
of Total 

Area (ha) 
in Exotic 

Vegetation 
or Habitat 

Percent 
of Total 

Total 
Area 
(ha) 

Percent 
of Total 

Acutely Threatened (<10% 
indigenous cover left) 65.09 15.12% 30.27 7.03% 95.37 22.15% 

Chronically Threatened (10-20% 
left) 159.16 36.97% 114.93 26.69% 274.09 63.66% 

Under protected (>30% left and 
10-20% protected) 3.83 0.89% 11.71 2.72% 15.54 3.61% 

Less reduced and better 
protected (>30% left and >20% 
protected) 

14.92 3.47% 30.63 7.11% 45.55 10.58% 

Grand Total 243.01 56.44% 187.55 43.56% 430.55 100.00% 

 
Table 20 Total areas of indigenous vegetation and habitat types within the reservoir (excluding the dam 

area and spoil disposal areas outside of the reservoir) in relation to LENZ within the Ruahine ED 
(using combined data from LCDB2 and this study) 

LENZ Threatened Environment Area (ha) in 
Ruahine ED 

Area (ha) 
in 

Reservoir 
Footprint 

Percent 
of 

Ruahine 
ED 

Acutely Threatened (<10% indigenous cover left) 1,716.34 65.09 3.79% 
Chronically Threatened (10-20% left) 5,082.97 159.16 3.13% 
At Risk (20-30% left) 2,407.27 0.00 0.00% 
Critically Under protected (>30% left and <10% protected) 1,504.95 0.00 0.00% 
Under protected (>30% left and 10-20% protected) 2,294.25 3.83 0.17% 
Less reduced and better protected (>30% left and >20% 

 
91,780.80 14.92 0.02% 

Grand Total 104,818.89 243.01 7.11 
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Table 21 Total areas of indigenous vegetation and habitat types within the reservoir (excluding the dam 
area and spoil disposal areas outside of the reservoir) in relation to LENZ within the Waipawa 
ED (using combined data from LCDB2 and this study) 

LENZ Threatened Environment 
Area (ha) in 

Waipawa 
catchment 

Area (ha) in 
Reservoir 
Footprint 

Percent of 
Waipawa 

Catchment 
Acutely Threatened 1,064.36 65.09 6.12% 
Chronically Threatened 3,170.83 159.16 5.02% 
At Risk 222.21   
Critically Under protected 73.42   
Under protected 141.54 3.83 2.71% 
Less reduced and better protected 13,803.72 14.92 0.11% 
Grand Total 18,911.27 243.01  
 

11.3 Significance Assessment according to Hawke’s Bay Regional Plan and 
Central Hawke’s Bay District Plan 

The Scheme area was assessed in terms of the policies stated in both the Hawke’s Bay Regional 
Policy Statement (Chapter 3.4) and the Central Hawke’s Bay District Plan (CHBDP - Section 2.2 
and Section 4.9.13).  The relevant sections of both documents are provided in Appendices XII and 
XIII. 

The Hawke’s Bay Regional Policy Statement (RPS) has acknowledged the ‘ISSUE’ that there is a 
‘scarcity of indigenous vegetation, wetlands, and habitats of indigenous fauna as a result of 
vegetation modification or clearance and land drainage’. 

This has led to the development of ‘OBJECTIVE 15’, which aims for ‘the preservation and 
enhancement of remaining areas of significant indigenous vegetation, significant habitats of 
indigenous fauna and ecologically significant wetlands’.  The RPS also states that ‘it is important 
to value the areas of indigenous vegetation and habitat that remain, and encourage the 
establishment of other areas’ and that ‘because the extent of indigenous vegetation and wetlands 
is already limited in Hawke's Bay, it is important that those areas remaining are preserved, rather 
than reduced even further’. 

A policy is therefore in place to encourage ‘the preservation and enhancement of remaining areas 
of significant indigenous vegetation and ecologically significant wetlands’. 

The RPS does not provide a distinct definition for ‘significant indigenous vegetation’; however, 
‘Areas of Significant Nature Conservation Value’ as they are termed in the CHDP (Section 2.2), 
are described as: 

Areas of Significant Nature Conservation Value means plant and animal communities and 
habitats that are rare or unique, or which provide good representation of the plant 
communities that existed more widely in the District before vegetation clearance. 

The criteria for determining ‘significant indigenous vegetation’ and ‘Areas of Significant Nature 
Conservation Value’ are very similar in both documents (refer to Appendix XII for Section 3.4.7(a) 
of the RPS and Appendix XIII for Part 4, Section 4.9.13 of the District Plan). 

Remaining indigenous vegetation and habitat types present within the reservoir/dam footprint 
which are ecologically functional, and are shown to provide habitat for eleven Threatened and At 
Risk species (9 terrestrial fauna and flora species and 2 fish), are considered to be ecologically 
significant under the relevant criteria of the District Plan and RPS.  They are therefore also 
considered to be significant in terms of Section 6(c) of the RMA. 

The CHBDP identifies the beds of the Tukituki and Waipawa Rivers as listed and mapped Areas 
of Significant Nature Conservation Values (Appendix D Site Number 8 and 16).  The potential 
indirect effects of the Scheme waterflow regime in terms of terrestrial fauna are primarily related to 
birds.  In particular, black-billed gulls and white fronted terns that use the habitat along the lower 
sections of the river and the beach around the rivermouth for nesting (Forbes et al., 2011).  
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The avifauna values of these habitats are described in section 6.3.6 and potential adverse 
ecological effects detailed in section 12.3.3.  

The natural features within the reservoir/dam footprint that are affected by the Scheme, and which 
meet the criteria of both the RPS and the District Plan as being ecologically significant are: 

• The reservoir footprint contains ‘vegetation that has been especially set aside by statute or 
covenant, or is otherwise legally managed for protection or preservation’, i.e. the areas 
managed by the Department of Conservation as described in Section 3 above.  One of 
these DOC areas is a site identified in Appendix D and on the planning maps of the 
District Plan as being of significant conservation value (i.e. ‘Site 18’ – ‘Bush margin – 
Makaroro River’, an area of 7.9 ha16 that is part of the Ruahine Forest Park); 

• Three of the vegetation types present within the area consist of ‘woody indigenous 
vegetation containing naturally occurring tree species, which attain at least 30 centimetres 
diameter at breast height at maturity and are either over one hectare in size and with an 
average canopy height over 6 metres; or over five hectares of any height’.  These are 
‘Beech forest’, ‘Podocarp-broadleaf forest’ and ‘Broadleaf forest’ (80.04 ha); 

• The remaining intact and functional terrestrial indigenous vegetation and habitat types – 
secondary forest and scrub types17 - within the reservoir footprint also meet the definition 
for ‘Areas of Significant Nature Conservation Value’, because they are within National 
Priority 1 land for Biodiversity Protection according to the LENZ Threatened Environments 
classification (23.37 ha); 

• The braided river bed of the Makaroro River is a nationally ‘originally rare’ ecosystem type, 
thus the portion of braided river habitat lost under the reservoir is considered to be 
ecologically significant (73.97 ha); 

• An area of indigenous treeland18 likely to be providing habitat for long-tailed bats; and 

• A relatively small area of freshwater wetland and seep zone habitat is present, which is 
considered to be ecologically significant (5.11 ha). 

The reservoir area provides habitat for nine known ‘Threatened’ and ‘At Risk’ terrestrial fauna and 
flora species and two fish species (refer to Section 4 above).  While areas of pasture, plantation 
exotic trees, and indigenous shrubland/treeland may provide occasional and low quality habitats 
for these species, our view is that aside from long-tailed bats, core habitat for terrestrial indigenous 
species is largely confined to the following habitat types: 

• Mature Indigenous Forest: beech forest, podocarp-broadleaf forest and broadleaf forest 
(excluding small-leaved forest); 

• Secondary Forest and Scrub: small-leaved forest; (podocarp)/broadleaf-small-leaved 
scrub; (kowhai)/broadleaf scrub; small-leaved-broadleaf scrub; 

• Indigenous Treeland: indigenous treeland likely to be providing habitat for long-tailed bats;   

• Gravel River Bed; and  

• Wetland.  

Nonetheless, a number of specific preconstruction surveys for avifauna, long-tailed bats and 
lizards will be required.  As discussed further in Section 12, these surveys should not always be 
confined to indigenous habitats only, as some species, such as long-tailed bats, may also roost 
and forage within exotic and less functionally intact indigenous treeland and shrubland remnants.  

                                                
16 Note that this area has also been mapped as containing indigenous vegetation in our GIS analysis, and thus is not 
counted twice in the subsequent tally of the area of significant vegetation/habitats. 
17 (small-leaved forest; (podocarp)/broadleaf-small-leaved scrub; (kowhai)/broadleaf scrub; small-leaved-broadleaf 
scrub) 
18 Following the outcome of the peer review process (Attachement One – Response Table, Appendix XV) an 
indigenous treeland (podocarp-broadleaf-small-leaved) area of 2.69ha has been added to the area of significant 
indigenous vegetation. 
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In summary, a total of 185.18 ha of ecologically significant indigenous vegetation and habitats 
would be flooded by the proposed reservoir.  This comprises of: 80.71 ha of mature and 
secondary indigenous forest (including a number of trees which would be in excess of 300 years 
old); 22.70 ha of secondary indigenous scrub; 2.69 ha of indigenous treeland; 73.97 ha of gravel 
river bed; and 5.11 ha of wetland or seep zones.  Further analysis of this ecological significant 
vegetation and habitats is provided for in section 12.2. 

12 Assessment of Effects on Terrestrial Indigenous Fauna and Flora 

12.1 Summary of Effects on Terrestrial Fauna and Flora 

The potential ecological effects of the construction and operation of the Scheme on terrestrial 
indigenous fauna and flora would include: 

• A permanent loss of a variety of indigenous vegetation communities within the reservoir , 
dam and spillway footprint area; 

• A permanent loss of a variety of feeding, roosting and breeding habitats (both exotic and 
indigenous) for birds, lizards, bats and invertebrates; 

• Alteration of habitats for indigenous flora and fauna within and adjacent to braided river 
ecosystems downstream of the dam and intake structure associated with changes in 
sediment deposition rates, river flow patterns and changes in landuse; 

• A change of habitat types on the margins of the reservoir due to changes in hydrology and 
effects of seasonal and irrigation drawdown causing inundation and ebbing of the ‘lake’ 
edge; and  

• Disturbance of remaining indigenous flora and fauna adjacent to the reservoir due to 
potential increases in the recreational use of the reservoir and its margins. 

It is understood that the construction phase is estimated to take around 54 months. Examples of 
fast filling storages (Tonkin & Taylor, May 2013a) indicate that the time for the reservoir to fill may 
be less than 12 months.   

In addition to the direct loss of vegetation, fragmentation of the existing natural features within a 
landscape produces a series of isolated patches surrounded by a matrix of differing vegetation 
types or land use (Saunders et al., 1991).  The formation of a fragmented landscape can have 
considerable consequences on the species utilising the area as it may increase the isolation of a 
patch, reducing species dispersal from one patch to another, and create barriers to normal 
dispersal and colonisation processes.  The magnitude of fragmentation effects will largely be 
dependent on the shape and size of the patches, which are formed, the distance between patches 
and the composition of the surrounding matrix (Murcia, 1995).  Not all species will be affected in 
the same way.  In the case of the Scheme, the newly created reservoir may not create significant 
barriers for mobile fauna species, such as bats or falcon, but could isolate existing populations of 
lizard species or invertebrates. 

These potential effects are assessed in more detail in the following sections, included in which are 
also recommendations for appropriate avoidance, remediation, mitigation and monitoring 
requirements to minimise any significant adverse effects.  Wherever possible, appropriate 
biodiversity off-set quanta and associated offset mitigation actions are recommended in 
Section 13 for any residual adverse effects, which cannot be avoided, remedied or mitigated.  
Reference is also made to the separate report entitled “Ruataniwha Water Storage Scheme – 
Proposed Integrated Mitigation and Offset Approach” (HBRIC 2013f), which should be read in 
conjunction with this report. . 

Table 22 provides a summary checklist of the key effects and recommended measures to avoid, 
remedy or mitigate those effects. 
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Table 22 Ecological Impact Matrix 
Effect Report 

References 
Recommended Mitigation & Monitoring Measures 

Vegetation: Loss of 185.18 ha of ecologically significant 
indigenous vegetation (refer to Table 23 and Figure 35) 
and red mistletoe. 
 
The overall effects are considered to be high on a local 
and regional scale and moderate on a national scale. 

Section 12.2 
and Section 13 

Section 13 sets out the requirements for the scope of an offset mitigation package, which involves an area of 
restoration and enhancement planting around most of the proposed reservoir as well as enhancement and protection 
of degraded forest fragments in the area.  To minimise the adverse effects in the drawdown zone, plantings are 
recommended to stabilise the exposed surfaces and suppress weed growth.  Annual weed monitoring and control will 
be required in these zones to prevent the spread of a number of exotic species which will thrive in these areas, such 
as most willow species.  Weed hygiene and surveillance will be required for the construction of the Application Design 
to ensure that weeds are not dispersed as a consequence of the Scheme.   

Birds: The three main areas of concern are: 
• modification of wader habitat on the Waipawa 

River; 
• loss of a current nest site and alteration of the 

hunting area for a falcon pair; and 
• loss of a springtime forest bird food resource in 

the reservoir area remnant kowhai forests. 
The overall effects of the Scheme on birds are 
considered to be high on a local scale and minor on a 
regional and national scale. 

Section 12.3 
and Section 13 

Section 13 outlines the recommended mitigation package for avifauna.  A long-term pest control programme suitable 
for controlling introduced mammalian predators and browsers within an appropriate forest or landscape where many 
forest fragments exist.  If blue duck are found to be regularly utilising Dutch Creek then contributions to mammalian 
predator control in the Upper Makaroro River catchment would be required to offset for this loss of habitat.  
Mammalian predators have a significant impact on blue duck and falcon.  In terms of falcon, animal pest control is 
considered to be a suitable off-set mitigation measure to compensate for the loss of habitat.  No specific programme 
or location for this package is presented in this report, but the specific location and extent of animal pest control 
measures is outlined in the “Ruataniwha Water Storage Scheme – Proposed Integrated Mitigation and Offset 
Approach” (HBRIC 2013f) report. 

It is recommended the direct losses of braided river habitat under the reservoir be mitigated by a targeted habitat 
enhancement program in another reach of the Waipawa River Catchment with braided river habitat of similar or 
greater value.  This would involve plant pest control and other appropriate management measures, such as predator 
control to increase biodiversity values.  

Bats: The results of the bat surveys suggest that the 
loss, modification or disturbance of the habitat within, and 
surrounding, the proposed reservoir and dam could have 
a significant negative effect on long-tailed bats within the 
locality.  This will largely be through the loss of foraging, 
commuting, and most importantly roosting areas.  The 
most serious effect on the bats will be the loss of mature 
native forest suitable as roosting sites critical for 
reproduction. 

The effects of the Scheme on bats are considered likely 
to be high on a local and regional scale.  There is 
insufficient data on the distribution of bats in the North 
Island to determine the scale of effects at a national 
scale. 

Section 12.4 
and 13. 

Production of a bat management plan that will specify mitigation safeguarding the population from any potential 
negative effects of the reservoir’s construction and flooding, as well as ongoing surveys for bats to ensure this 
mitigation is effective.  The bat management plan should include mitigation that: 1) ensures bats are not harmed 
when potential roost trees are felled pre-filling, 2) provides potential roost trees, both natural and artificial, in the 
vicinity of the reservoir shore, 3) provides enhanced foraging opportunities for the bats through the creation of suitable 
habitat e.g. the creation of artificial wetlands along the reservoir border, and the create foraging ‘hotspots’ for through 
the installation lights that attract insects, 4) controls exotic pests maximise reproductive potential and survival of long-
tailed bats in the reservoir area, 5) surveys the local population annually for 10 years post-filling to quantify positive or 
negative effects of the reservoir, and 6) establishes a regional bat conservation programme that would locate and 
enhance bat populations throughout the region. 

The recommended reservoir margin restoration and enhancement programme (as shown in Figure 36, Section 13) 
would likely mitigate to some degree the loss of bat habitat.  Replanting along the reservoir edge will enhance 
connectivity with the river, supplement food sources and in the long term provide new roosting habitat.  Nonetheless, 
this action alone is very unlikely to offset negative effects of loss of roosting sites, particularly in the short to medium 
term (1-50 yrs.).  To ameliorate effects in this timeframe, artificial roost boxes should be installed and trees capable of 
forming cavities within 10 years (e.g. English Oak) be planted.   
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Intensive animal pest control over a large area of forest (as recommended in Section 13), would also likely increase 
productivity of long-tailed bats (if they are resident within the area selected for pest control) by reducing competition 
for tree cavities and increasing adult and juvenile survival.  The benefits of this pest control may not on its own be 
sufficient to compensate for the immediate loss of habitat, given the slow breeding rates this species is known to 
have, and the lack of strong evidence of how animal pest control enhances the productivity of long-tailed bats. 
 
Finally, we recommend the establishment of a Hawke’s Bay Bat Conservation Programme, which would provide a 
funding stream to resource restoration and enhancement of key bat habitats on private and public land within the 
Hawke’s Bay.  Waikato Regional Council funds a similar programme – ‘Project Echo’. 

Lizards:  Creation of the reservoir would result in direct 
loss of lizard habitat, and could result in direct mortality 
through drowning, habitat disturbance, injury or mortality 
from earthworks or vegetation clearance operations.  No 
Threatened or At Risk lizard species have been found.  
The overall effects on lizards by this Scheme are 
considered to be minor on a local, regional or national 
scale. 

The Scheme is likely to result in minor effects on lizards 
at a local, regional and national scale. 

Section 12.5 
and Section 13 

Implementation of a pre-flooding survey and translocation programme is recommended.  Lizards captured will need 
to be translocated to similar or better habitat elsewhere in the locality.   The selection of suitable release sites should 
include consideration of species habitat requirements, proximity to the flooded area and population genetics.  
Furthermore, the quality of habitat at release sites should be of equal or greater quality to the habitat lizards are 
captured in.  If necessary, material (e.g. logs/wood piles, rock piles) should be moved to release sites to create 
suitable lizard habitat and avoid transferring lizards to poor quality habitats. 

The recommended reservoir margin restoration scheme and intensive animal pest control programme over forest 
areas, and possibly braided river habitat (refer to Section 13), would be very beneficial to any lizard populations 
present within them. 

Terrestrial Invertebrates: The potential impacts of the 
Scheme include: 

• direct mortality of invertebrates during 
vegetation clearance, earthworks, and flooding; 

• habitat loss/fragmentation, modification and 
disturbance; and 

• habitat fragmentation (open areas created 
within relatively contiguous areas of habitat and 
division of habitat areas into isolated pockets). 

No Hymenoptera or Gastropod taxa classified as 
threatened were found among the invertebrate groups 
surveyed.  Two individuals of the ‘At Risk’ Hawke’s bay 
tree weta were discovered. Based on literature study one 
Threatened beetles species, three At Risk moth species, 
as well as one Data Deficient moth species could 
potentially be present within the Scheme area, or within 
the wider region. 
The Scheme is likely to result in minor effects on 
terrestrial invertebrates at a local, regional and national 
scale. 

Section 12.6 
and Section 13 

No specific translocation or pre-construction surveys are considered necessary for terrestrial invertebrates.  
Clearance of vegetation before flooding, however, has more immediate effects and is likely to destroy large 
populations of resident species (such as land snails), before they can relocate themselves. Careful transfer of topsoil, 
leaf litter, and decaying logs and other large woody debris among the restoration plantings, sourced from the 
vegetation clearance activities, would assist with the establishment of new invertebrate populations. Such transfers 
should not occur until vegetation in the replacement habitat has formed a coherent canopy.  Offset mitigation efforts 
should, however, take into account the invertebrate species assemblages and supporting vegetation structure at the 
donor site, as well as at any potential mitigation sites. 

An appropriate level of intensive, sustained and targeted pest control is recommended in indigenous forest areas 
within the locality that have similar characteristics and structure to those removed by the reservoir and dam footprint 
(refer to Section 13).   

Measures to minimise the introduction of new invertebrate species include confining vehicle movements to tracks and 
ensuring construction vehicles are cleaned between jobs. 
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12.2 Vegetation Loss 

12.2.1 Quantification of Vegetation Communities in the Proposed Reservoir Area 

The total area affected by flooding, the dam structure and spoil disposal areas is approximately 
450.18 ha.  A third of this area (i.e. 38.7% or 174.24 ha) is covered in pasture or rank grasses, 
with the area classified as indigenous vegetation or habitats covering 242.37 ha 19 (53.8%). Table 
23 below details the areas in hectares for each broad vegetation community type as well as the 
percentage cover of these within the reservoir area.  The total area of terrestrial indigenous 
vegetation cover (which excludes wetlands, seep zones and gravel riverbed) is 162.46 ha (36%), 
in comparison to 204.90 ha (45.5%) of exotic vegetation cover (i.e. pasture and exotic forest and 
scrub). 

The main forest types, i.e. beech forest, podocarp-broadleaf forest and broadleaf forest (excluding 
small-leaved forest), together cover an area of 80.04 ha or 17.8% of the total reservoir area.  A 
similar area (73.97 ha or 16.4%) is mapped as ‘gravel river bed’.   Combining the less mature 
indigenous forest and scrub types – small-leaved forest; (podocarp)/broadleaf-small-leaved scrub; 
(kowhai)/broadleaf scrub; small-leaved-broadleaf scrub - gives a total of 23.37 ha.  The area 
comprised of wetlands or seep zones is 5.11 ha.  The sum of indigenous treeland and shrubland 
areas which would be lost under the reservoir is 59.05 ha.   

As discussed in Section 11.3 above, we have assessed that of this a total of 185.18 ha of 
ecologically significant indigenous vegetation and habitats would be flooded by the proposed 
reservoir, or covered over by associated infrastructure including the dam structure, new access 
tracks and soil disposal sites (refer to Table 23 and Figure 35). This comprises of: 80.71 ha of 
mature and secondary indigenous forest (including a number of trees which would be in excess of 
300 years old); 2.69 ha of indigenous treeland (specifically Vegetation type 19 as shown on Maps 
5 & 6 in Appendix V); 22.70 ha of secondary indigenous scrub; 73.97 ha of gravel river bed; and 
5.11 ha of wetland or seep zones. 

                                                
19 NB: Includes all indigenous woody vegetation, wetland and seeps, as well as braided river and open stream channel 



RUATANIWHA WATER STORAGE SCHEME – TERRESTRIAL ECOLOGY – ASSESSMENT OF ECOLOGICAL EFFECTS 
 

KESSELS & ASSOCIATES LTD MAY 2013 85 

Table 23 Areas of affected vegetation or habitat types and percentage cover within the reservoir footprint 

Vegetation/Habitat Types Area (ha) Percent of total 
Farm track or road 2.91 0.65% 
Stream channel 0.83 0.18% 
Gravel river bed 73.97 16.43% 
Indigenous Forest 80.71 17.93% 

beech forest 52.03 11.56% 
podocarp-broadleaf forest 10.61 2.36% 
broadleaf forest 17.40 3.87% 
small-leaved forest 0.67 0.15% 

Indigenous Scrub 22.70 5.04% 
(kowhai)/broadleaf scrub 1.19 0.26% 
(podocarp)/broadleaf-small-leaved scrub 10.52 2.34% 
small-leaved-broadleaf scrub 10.99 2.44% 

Indigenous Shrubland/Treeland 59.05 13.12% 
(podocarp)/broadleaf-small-leaved treeland/shrubland 18.80 4.18% 
black beech treeland 9.32 2.07% 
broadleaf-small-leaved tussock-shrubland 29.92 6.65% 
small-leaved treeland and/or shrubland 1.01 0.22% 

Wetland Vegetation 5.11 1.14% 
podocarp-broadleaf-small-leaved shrubland/seep zone 0.46 0.10% 
seep zone 4.36 0.97% 
wetland 0.29 0.06% 

Exotic Vegetation 204.90 45.52% 
exotic forest and/or treeland 16.00 3.55% 
pasture or rank grass 174.24 38.70% 
willow/lupine forest and/or scrub 14.66 3.26% 

Grand Total 450.18 100.00% 
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Table 24 Areas (ha) of ecologically significant vegetation and habitats affected by reservoir footprint and 
associated infrastruture 

Vegetation/Habitat types affected by the reservoir Area (ha) 
Affected by the dam structure 1.21 
Indigenous Forest 0.17 

beech forest 0.17 
Gravel River Bed 1.04 

braided river bed 1.04 
Affected by spoil disposal 0.58 
Indigenous Scrub 0.42 

small-leaved-broadleaf scrub 0.42 
Wetland Vegetation 0.16 

seep zone 0.16 
Affected by inundation 183.39 
Indigenous Forest 80.54 

beech forest 51.86 
broadleaf forest 17.40 
podocarp-broadleaf forest 10.61 
small-leaved forest 0.67 

Indigenous Treeland 2.69 
podocarp-broadleaf-small-leaved treeland 2.69 

Indigenous Scrub 22.28 
(kowhai)/broadleaf scrub 1.19 
(podocarp)/broadleaf-small-leaved scrub 10.52 
small-leaved-broadleaf scrub 10.57 

Wetland Vegetation 4.95 
podocarp-broadleaf-small-leaved shrubland/seep zone 0.46 
seep zone 4.20 
wetland 0.29 

Gravel River Bed 72.93 
braided river bed 72.93 

Grand Total 185.18 
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Figure 35 Overview of ecologically significant vegetation and braided river habitat within the reservoir 

footprint and associated infrastructure 
  



RUATANIWHA WATER STORAGE SCHEME – TERRESTRIAL ECOLOGY – ASSESSMENT OF ECOLOGICAL EFFECTS 
 

KESSELS & ASSOCIATES LTD MAY 2013 88 

12.2.2 Edge & Drawdown Effects 

Habitat fragmentation also results in an increase in the amount of induced habitat edge species 
exposed to the surrounding matrix (Laurance & Yensen, 1991; Murcia, 1995; Davies-Colley et al., 
2000).  Habitat fragments differ from their original state by having a greater amount of edge for the 
area of the habitat, and the centre of each habitat will be closer to the edge.  The micro-
environment of the edge is different from that of the interior, creating what is known as ‘edge 
effects’ (Young & Mitchell, 1994).  Edge effects will also be dependent on the vegetation 
communities, which form the edge, topography, aspect and contributing environmental conditions 
(Vogt et al., 1996).  Edge effects in forest fragments are diverse and changes in humidity, 
temperature, light, exposure to wind and increases in the incidence of fire all affect the 
microhabitat of the edge changing the vitality and composition of species in a fragment. 

At a New Zealand quarry site this edge effect band between the edge and the taller canopied 
forest interior varied from 20 to 300 m and was comprised mostly of native pioneer species and/or 
those tolerant of high light conditions (Merrett, 2001).  However, Merrett’s study was undertaken in 
mature logged forest.  Within the reservoir a significant proportion of the affected forest is 
secondary growth small-leaved scrub adapted to high disturbance, therefore at most sites a more 
appropriate edge effect band is considered to be at the lower end of that observed by Merritt. 

Calculation of Edge Effects 
Edge effects have been calculated using ArcGIS from the relevant vegetation layers within the 
proposed reservoir and dam footprint.  These lengths were tabulated as shown in Table 25 below 
per vegetation type.  New edges can cause effects from 5 m to over 100 m.  However, in 
consideration of the vegetation types affected and the variable management regimes across the 
reservoir area an average detectable edge effect width was deemed to be 20 m.  When the extent 
of proposed reservoir restoration and enhancement plantings are also taken into account the 
extent of potentially significant edge effects is further reduced (detailed further in Section 13).  The 
total area of detectable residual effects was therefore calculated to be 10 ha. 

Table 25 Summary of edge effects 
Type Length (m) Area (ha) of 20 m buffer 
Total length of potential edge effects 7,800 15.6 
Length of edge within proposed mitigation areas 2,800 5.6 
Length of edge outside proposed mitigation areas 5,000 10 
 

Draw Down Effects 
The edge of the lake will vary in depth as water is drawn down for irrigation purposes and with 
changes through the year.  Drawdown can cause the lake level to fluctuate.  This will create a 
‘tidal zone’, which only a few plants will be able to tolerate along the flatter terraces of the lake’s 
margin.  Specific management and planting of this zone will be required to ensure it is able to 
provide some form of habitat for indigenous plants and animals and to minimise the risk of 
terrestrial and aquatic weeds establishing.  

12.2.3 Invasion of Exotic Weeds 

At present the site is relatively weed free, but construction of the reservoir and dam could bring 
new weeds into the area and spread existing weeds.  This potential effect will need to be avoided 
and monitored during construction. 

12.2.4 Amelioration and Monitoring Recommendations for Indigenous Vegetation Effects 

Offset mitigation is recommended to compensate for the loss of indigenous vegetation and 
habitats within the proposed reservoir and dam footprint.   

Mitigation opportunities for indigenous vegetation loss, the extent of which would be developed by 
detailed reference to the amount and value/quality of vegetation proposed to be cleared or 
modified, could involve a mixture of habitat replacement, habitat enhancement and animal/plant 
pest control in nearby similar vegetation communities over a long period of time.  All areas would 
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need to be fenced from stock and legally protected in perpetuity as a fundamental base point 
before ongoing restoration and enhancement can commence. 

Section 13 set out the broad requirements for the scope of an offset mitigation package, which 
involves an area of restoration and enhancement planting around most of the proposed reservoir.  
In addition, targeted animal pest control and braided river enhancement programmes are 
recommended and the scopes of these are also outlined in Section 13.  This mitigation package is 
also considered appropriate to mitigate for the loss of the observed red mistletoe (listed as 
nationally At Risk) within Dutch Creek, provided that this species is also located within the 
proposed restoration and animal pest control areas. 

In terms of minimising the adverse effects in the drawdown zone, plantings of flax, knobby rush 
and cabbage tree are recommended to stabilise the exposed surfaces, provide suitable habitat for 
a range of fauna and suppress weed growth.  Annual weed monitoring and control will be required 
in these zones to prevent the spread of a number of exotic species which will thrive in these 
areas, such as most willow species. 

Weed hygiene and surveillance will be required for the construction of the Scheme.  Suitable 
consent conditions will be required to give this effect. 

12.3 Effects on Avifauna 

12.3.1 Summary of Key Adverse Effects 

Results from this work indicate that several bird species are likely to be adversely affected by the 
Scheme, including its potential downstream effects.  The three main areas of concern are: 

• modification of wader habitat on the Waipawa River; 

• loss of a current nest site and alteration of the hunting area for a falcon pair; and 

• loss of a springtime forest bird food resource in the reservoir area remnant kowhai forests. 

12.3.2 Effects on Wader Species 

In the context of the greater landscape and species distribution the reservoir footprint appears to 
be relatively minimal as very few wading birds were observed to be utilising this reach of the river.  
However, as well as the direct effects associated with the loss of habitat associated with the 
reservoir, consideration needs to be given to the potential changes, which may occur to braided 
river habitat downriver of the dam and in the vicinity of the Waipawa River irrigation intake at 
Caldwell Road.  The changes in the flow regime downriver, has the potential to cause stabilisation 
of open and relatively mobile shingle bank habitat, which is important habitat for nesting and 
feeding waders, such as banded dotterels.  Stabilisation of this habitat could result in an influx of 
exotic plants, such as willow species and lupine, smothering suitable nesting habitat.  Alterations 
in flow could also alter invertebrate food supplies for wading birds.  Miskelly et al. (2008) 
considered banded dotterel to be declining at a rate of 30 – 70 % every three generations, and so 
it has now been placed on the New Zealand watch list of species threatened with extinction.  
Thus, potential changes in nesting habitat for this species in particular needs to be carefully 
assessed. 

The OSNZ, former Wildlife Service and DOC have carried out a number of censuses of banded 
dotterel on Hawke’s Bay riverbeds for many years now, which provide some perspective for the 
Waipawa River population described above.  While the braided rivers of the South Island provide 
the main breeding habitats for banded dotterels, the greater Tukituki/Waipawa provides core 
habitat for the North Island population.  The birds along this short stretch are only a small 
proportion of the banded dotterels found within the Tukituki/Waipawa river system, so the effects 
of altered flows could be greater in extent than the reach surveyed from State Highway 50 to 
Caldwell Road, depending on recharge rates.  This system has the largest banded dotterel 
breeding population in the Hawke’s Bay region, with about 1,000 birds present in most years.  
This represents about 2% of the estimated national population of 50,000 (Medway, 2000).  In the 
major censuses of 1984 and 1986 the Tukituki and Waipawa Rivers had more than half of all 
banded dotterels counted on Hawke’s Bay rivers. 
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Banded dotterels were found uniformly distributed along the entire surveyed length of riverbed, 
and probably extend at similar densities a considerable distance upstream and downstream.  If a 
population density of approximately 3.3 pairs/km prevails along the 35 km from the confluence of 
the Makaroro and Waipawa Rivers (much of the Makaroro River between the dam site and the 
confluence is tightly constrained with little braided riverbed habitat) to the confluence with the 
Tukituki River, then approximately 116 breeding pairs could be expected to be affected by 
potential changes in water flows and/or water quality.  The lower Tukituki gathers its waters from 
several tributaries, so changes in the upper Makaroro catchment are likely to have only a minor 
effect below the Waipawa/Tukituki confluence. 

Banded dotterel usage of Hawke’s Bay rivers is highly seasonal (see Table 26).  All records are 
between June and early February, and it appears that in some years (e.g. 1993) they do not 
appear on the rivers until late in the winter at the earliest.  It is also apparent from some of the 
OSNZ reports that flooding can have adverse effects on banded dotterel nesting success, as in 
1989 and 1992.  Capture and controlled release of flood volumes by the reservoir may have a 
beneficial effect on banded dotterel breeding success, at least in the short term.  However, 
banded dotterel favour territories with bare or only lightly vegetated shingle (Hughey, 1998), and 
over time reduced peak flows could encourage the establishment of exotic plant species, 
particularly lupine, willows and buddleia, which would reduce the riverbed’s suitability for dotterels.  
Therefore, a programme of weed monitoring and vegetation control on these areas would be a 
desirable part of any mitigation proposal. 

New Zealand’s pied stilts belong to a subspecies that also occurs in south-east Asia and Australia 
(Medway, 2000).  They were rarely recorded in the early 19th century and may have colonised 
from Australia about that time, but then expanded rapidly from the 1870s (Heather & Robertson, 
2005).  Numbers are now declining again (Miskelly et al., 2008).  The species nonetheless 
remains widespread in lowland areas of both islands, although there are few records from the 
central and southern Ruahine foothills (Robertson et al., 2007). 

Pied stilts breed in a range of wetland habitats, including wet pasture, estuaries and braided 
riverbeds, often colonially.  Birds which breed in inland areas (other than in the far north) move to 
the coast after breeding finishes, between December and February, and return to inland breeding 
areas in August – October (Medway, 2000). 

Atlas records (Robertson et al., 2007) indicate pied stilts are not regularly found so close to the 
Ruahines, which is borne out by the present survey.  The species is, however, likely to occur in 
areas downstream of the proposed reservoir, and effects on it are likely to be similar to those 
described above for banded dotterel. 
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Table 26 Records of banded dotterel from Hawke’s Bay rivers in Classified Summarised Notes, 1982-2003 
(Howell & Gaze, 1987; Keeley & Gaze, 1988; Parrish & Lock, 1995, 1997; Taylor & Parrish, 1992, 
1994a,b). (There were no records for the years 1996-2003.) 

Year Location Number Date Census? Comment 
1983 Tukituki R. 22 31/7 N  
1984 Ngaruroro c.50 2/6 N  
1984 Tukituki/Waipawa R 963 30/11 N  
1984 Tutaekuri R 237 3/12 N  
1984 Ngaruroro R 438 1/12 N  
1985 Tutaekuri R, 14km inland 143 29/10 N  
1986 Tutaekuri R 18 1/2 N  
1986 Tutaekuri R 10 30/1 N  
1986 Ngaruroro R 480 9/11 Y  
1986 Tutaekuri R 509 9/11 Y  
1986 Tukituki R 1,149 9/11 Y  
1986 lower Mohaka R 57 9/11 Y  
1986 Mangatahi, Ngaruroro R c.30 21/12 N mixed juveniles and adults 
1989 Mohaka R SH2 bridge to 

 
19 9/12 N Well down on usual 50-60 

1989 Riverbeds   N Breeding delayed by 
  1990 Tutaekuri/Ngaruroro Rs 0 14-15/4 N No birds present 

1991 HB Rivers    Returned by end of June/early 
 1992 Hawke’s Bay Rivers   N More flooding than usual 

    
 

1993 Tutaekuri R. 38 1/7 N  
1993 Ngaruroro R. Whanawhana-

 
570 30/10 Y With DoC 

1993    N Absent from all rivers in winter 
1995 Waipawa/Tukituki R. 1,064 14/10 Y  

12.3.3 Effects on Indigenous Birds and their Habitats within the Reservoir/Dam Footprint 

Widespread Species  
The numbers of native species in pasture/treeland indicate that these areas are important habitat 
for forest birds, especially nectarivores (tui and bellbird) and kereru in spring.  It is likely that forest 
birds migrate to areas such as this due to the productivity of kowhai nectar and new foliage 
(kereru) from well beyond the immediate vicinity.  Tui occur in particularly strong numbers, 
although bellbirds and kereru are also well represented.  All are strong fliers, which will travel 
many kilometres to seasonal food sources.  Across the local landscape there are numerous other 
steep hillsides with similar vegetation assemblages, but the increased pressure on these 
remnants due to land development will likely affect spring bird condition and forest bird 
productivity.  It would be logical to supplement these, hence establishing and enhancing kowhai 
forest both on and off site is recommended as mitigation. 

Tui remain common throughout the lowlands of southern Hawke’s Bay, while bellbirds in this part 
of the province are largely confined to the Ruahines and their foothills (Robertson et al., 2007).  
Both still have a widespread distribution nationally, although bellbirds are largely absent from the 
mainland north of Auckland and from the Waikato lowlands, and tui are very scarce throughout 
much of the eastern South Island, as well as much of Fiordland. 

The more common forest species are well represented.  Populations of whitehead, pied tomtit, 
shining cuckoo, grey warbler, fantail and silvereye all appear to be healthy, and morepork were 
heard at night.  With the exception of falcon (see below), rarer species were not recorded.   

Uncommon, At Risk and Threatened Species  
Kaka, yellow-crowned (and possibly red-crowned) parakeets (and non-threatened riflemen and 
North Island robins) occur in nearby areas of the Ruahine Ranges (Forbes et al., 2011; Robertson 
et al., 2007).  Most of these species require large, contiguous areas of indigenous forest and/or 
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low numbers of predators, and it is likely that the fragmented and farming-impacted forests of this 
site do not meet their requirements.  Kaka, however, are strong fliers and roam widely, particularly 
in the winter, so may visit occasionally. 

North Island brown kiwi and blue duck (whio) are two species for which there are historical records 
in the vicinity, including Dutch Creek in the case of blue duck.  Neither was recorded on this 
survey within the reservoir area, and it is likely that kiwi are now locally extinct.  Historically habitat 
loss has been a major factor for the decline of kiwi populations, while nowadays mammalian 
predators, in particular stoats (Mustela erminea), are considered to be the main agents that are 
driving kiwi populations towards extinction (McLennan et al., 1996).  In the absence of predator 
control both kiwi and blue duck are declining steadily – the current nationally applied estimate for 
the annual decline of unmanaged brown kiwi populations is 3%, and 2% for unmanaged 
populations of other kiwi taxa (Holzapfel et al., 2008).  While brown kiwi are still present in some 
predator controlled areas in the Ruahine Ranges (P. Stewart, pers. comm.), they are unlikely to 
re-expand back into this site in the foreseeable future. 

The Upper Makaroro River population of blue duck is part of a northern Ruahine blue duck 
population of about 50 birds (John Cheyne, pers comm).  Blue duck use of Dutch Creek maybe 
confined to winter use by the occasional mobile juvenile bird.  Despite a focussed kiwi/blue duck 
survey effort of over 174 hours during the spring/summer ‘11/’12, and summer ’13 season 
focusing on Dutch Creek, as well as general walk throughs and 5-minute bird counts, no blue 
duck were detected in this locality.  However, it is acknowledged that this study did not survey 
during winter so non-detection of blue duck may be due to the timing of the avifauna surveys.  As 
detailed in Section 6.3.5, the upper Makaroro River contributes significantly (c.f. 20%) to the 
northern Ruahine blue duck population and Dutch Creek does provide suitable habitat (a blue 
duck survey in the upper Makaroro area was able to confirm their presence at the upper Makaroro 
river area).  There is also likely to be a ‘flyway’ connection between this population and the 
remnant populations in the upper Waipawa and Tukituki Rivers.  Construction of the dam may be 
between possible movements of birds between these sub-catchments, but in our view, it is 
unlikely to create any impediments to existing commuting routes.  However, the footprint of the 
reservoir would change the habitat values within Dutch Creek where blue duck have been 
previously recorded (refer to Section 6.3.5).  Thus, further walk through transects and bio-acoustic 
surveys of Dutch Creek, targeting blue duck, are recommended for a winter season before 
construction commences.   

New Zealand falcons are nationally vulnerable (qualifier: data poor and stable; Miskelly et al., 
2008).  The species has three forms, of which the Eastern form in the South Island is by far the 
most common.  Only 650 pairs of the form, which occurs in the North Island, known as the Bush 
Falcon, were believed to exist in the 1970s (Heather & Robertson, 2005), and if anything numbers 
have possibly declined since then.  The bush form nests in epiphytes in trees and is very sensitive 
to disturbance while breeding, so is unlikely to do so in settled areas.  The presumed nest site 
observed near the outlet of Dutch Creek is typical – situated in a remote area at the top of a cliff 
backed by native forest, where the pair has a clear view of the surroundings and any person or 
animal which may approach. 

Creation of the reservoir will result in a loss of this nest site, as well as alter part of the 10 km2 
range over which a falcon pair may hunt.  Most falcon species hunt in open country and New 
Zealand falcons (particularly the Eastern falcon) also do this, mostly targeting small passerines.  
Bush falcons, however, are noted for their short wings and long tails, which make them among the 
most manoeuvrable members of their family.  They are capable of chasing and capturing small 
birds through the canopy of mature forest.  Most of this area, with the possible exception of the 
tightest areas of scrub (and even there falcon would be able to pursue their prey above the 
canopy), is therefore potentially hunting grounds for falcon.  However, nesting and hunting habitat 
is unlikely to be a limiting factor for falcon in this landscape.  The displaced birds will most likely 
move to a nearby tree with epiphytes to nest and will make use of the new reservoir’s margins for 
hunting.  Animal pest control (as recommended in Section 13) will also assist falcon productivity if 
conducted within sites where they occur. 

Amelioration for these losses in the way of inputs to a falcon preservation project is considered 
appropriate where development projects affect the birds’ nesting and foraging opportunities. 
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Fernbird will also lose habitat about the lower reaches of Dutch Creek.  This species has been 
observed to colonise modified areas (G Kessels, pers. obs.) in production pine forest and also 
indigenous scrub, and so it should be possible to provide appropriate habitat in the vicinity of 
these birds that is above the proposed dam level.  Juvenile birds can turn up in isolated scrub 
patches and wetlands more than 20 km from the nearest adults (Heather & Robertson, 2005), so 
despite their apparently limited powers of dispersal they are able to relocate themselves.  
Although commonly regarded as a wetland species, fernbird will also occupy scrub areas, 
particularly if predators are controlled (D. Riddell, pers. obs.); their current distribution may in part 
be determined by ease of predator access.  Predator control measures would be a useful general 
means of mitigation for many of the adverse effects of the reservoir proposal, and consideration 
should be given to some of this activity being carried out in habitat where fernbird occur. 

Black shag were only infrequently observed and do not appear to be common at this site.  They 
are a piscivorous species more typically found in habitats where water is either still or slow-
flowing; apart from a few deeper pools there is little suitable habitat for this species along this 
section of the Makaroro River.  Black shag is one species, which may increase in abundance as a 
result of this Scheme, as construction of the reservoir would provide it with expanded fishing 
grounds. 

 
Photo 20 Braided river habitat in the upper mid-section of the Waipawa River 

walkthrough survey 
12.3.4 Amelioration and Monitoring Recommendations for Indigenous Avifauna Effects 

Potential adverse effects on the bird species found within the proposed reservoir and dam 
footprint can be adequately mitigated by appropriate habitat restoration and enhancement.  
Section 13 outlines the recommended mitigation package, which is considered to be sufficient to 
replace avifauna habitat lost to flooding and the dam’s footprint. 

A long-term pest control programme suitable for controlling introduced mammalian predators and 
browsers within an appropriate forest or landscape where many forest fragments exist (i.e. 
poisoning, trapping and fencing) will in part mitigate for effects caused by displacement of native 
bush birds through loss of habitat (J. Innes in Seaton, 2010).  This programme will raise breeding 
success and adult survival within the locality relatively quickly, as significant productivity increases 
occur for most bush birds virtually as soon as targeted pest control begins.  Thus there is 
expected to be no time lag between loss of habitat and increases in productivity from 
compensation efforts within the mitigation area, as long as pest control commences a year or two 
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before construction begins.  The main predators for bush birds are ship rats, stoats and possums.  
The suggested targets for animal control programmes are 5% Residual Trap Catch (RTC) for 
possums and 5% tracking rate for ship rats and stoats at the onset of nesting (DOC SOP footprint-
tracking system).  Controlling cats may also be of benefit, but probably not completely necessary 
for arboreal nesting NZ forest birds (J. Innes in Seaton, 2010).  If blue duck are found to be 
regularly utilising Dutch Creek then contributions to mammalian predator control in the Upper 
Makaroro River catchment would be required to offset for this loss of habitat. 

Note that for both tui and kereru, but particularly kereru, food supply is a necessary prerequisite 
for breeding.  Control of ship rats and possums is the most effective method to increase the 
flowering and fruiting.  This will help both species, but especially kereru.  While predator control 
can be seen as an immediate 'switch' that will assist the survival of eggs once laid, food supply will 
take some years to build up (as a result of replanting and ongoing pest control), but will 
independently also influence the rate at which eggs are laid and chicks grow, as well as fledging 
success rates (J. Innes in Seaton, 2010). 

It also should be acknowledged that the new lake and its edges will provide new habitat for 
existing and presently less commonly occurring birds, such as shags and dabchick.  There will 
also be a limited extent of shallow water habitat for species such as grey duck and pied stilt.  The 
edges of the lake will provide new wetland habitat and restored vegetated corridors, which will 
provide substantial habitat for a host of birds, including pipit. 

Mammalian predators have a significant impact on blue duck and falcon.  Implementation of an 
on-going control programme in the Makaroro catchment will benefit blue duck and falcon as well 
as a wide range of other bird species. If blue duck are found to be utilising Dutch Creek 
contributing to existing local predator control efforts targeting blue duck would be a suitable off-set 
mitigation measure.  A number of studies (e.g. at upper Ikawatea and Apias Rivers Whakapapa, 
Northern Urewera – J Cheyne, pers comm) have shown that predation is a major limiting factor for 
blue duck, particularly in areas where food supplies are adequate.  Blue duck have shown they 
can re-populate areas when the predation factor is reduced and this could well apply to the 
Makaroro River and Dutch Creek areas if an on-going predator trapping programme was 
implemented for the upper Makaroro catchment including Dutch Creek.  In terms of falcon, animal 
pest control is considered to be a suitable off-set mitigation measure to compensate for the loss of 
habitat.  No specific programme or location for this package is presented in this report, but the 
specific location and extent of animal pest control measures is outlined in the “Ruataniwha Water 
Storage Scheme – Proposed Integrated Mitigation and Offset Approach” report (HBRIC 2013f). 

The braided riverbeds of the Makaroro River within the reservoir footprint do not appear to be 
providing habitat for many wading birds, and only one banded dotterel male and chick were 
observed during site visits to the Scheme area.  In terms of effects on braided river habitats as a 
consequence of altered flows, the necessity or extent of mitigation required need not be as 
extensive given that the proposed managed regime will, to an extent, replicate natural flows.  The 
Waipawa reach, in particular, already has significant human impacts such as gravel extraction, 
stopbanks and willow plantings, which change the magnitude of flooding, sediment loads and 
frequency of fires.  Braided riverbeds are also very susceptible to a wide range of weeds, such as 
lupines, willow, gorse and buddleia, which are currently present in low densities within the 
proposed reservoir area, but in very high densities within the lower reaches Waipawa River.  
Existing water abstraction for agriculture, which changes the dynamics of braided rivers, is posing 
other threats to this habitat type, for example by reducing the number of islands available for 
breeding birds.  These existing effects need to be kept in mind when assessing the effects of the 
Scheme, particularly when attempting to assess the indirect effects associated with water 
abstraction, such as changes to sediment loadings, river hydrology, bed shape and increased 
nutrient inputs from more intensive agriculture, as may occur if there is a switch from drystock 
farming to dairying. 

Changes to the land adjacent to the lower Waipawa River, such as increased drainage and 
removal of trees for irrigation structures, may also negatively change indigenous bird diversity and 
abundance in the locality.  The effects of these landscape changes are also problematic to define 
and quantify, providing further justification for some form of monitoring, at least initially, to gauge 
how well indigenous birds, and waders in particular, are adapting to the new landuse regime. 
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As outlined further in Section 13, it is recommended the direct losses of braided river habitat under 
the reservoir be mitigated by a targeted habitat enhancement program in another reach of the 
Waipawa River Catchment with braided river habitat of similar or greater value.  This would 
involve plant pest control and other appropriate management measures, such as predator control 
to increase biodiversity values. 

As the effects of the abstraction on river hydrology appear to be relatively minor, monitoring of key 
species downstream of the abstraction point should be undertaken.  We consider that banded 
dotterel nesting densities should be used for this.  If significant changes in breeding pair numbers 
are noted, contingency measures can be implemented as required.  Birds are also a useful 
indicator of biodiversity within a rural landscape and may act as surrogate measure of biodiversity 
value. 

The details of all of the above mitigation and monitoring measures are as set out in the separate 
report entitled “Ruataniwha Water Storage Scheme – Proposed Integrated Mitigation and Offset 
Approach” (HBRIC 2013f), which should be read in conjunction with this report, and in section 
14.2 below. 

12.4 Effects on Bats 

12.4.1 Background 

New Zealand’s long-tailed bat is a small endemic insectivorous bat, usually associated with 
indigenous forests (O’Donnell, 2005) but also now widespread in exotic treeland areas and pine 
plantations (e.g. Borkin and Parsons, 2011).  It is not as rare or endangered as the lesser short-
tailed bat, but is still considered nationally vulnerable to extinction (Hitchmough et al., 2007; 
O’Donnell et al., 2010), and therefore all populations are important for the persistence of the 
species (Borkin and Parsons, 2010).  Long-tailed bats are distributed from the north to the south 
of New Zealand (O’Donnell, 2005).  While widespread throughout the North and South Islands, 
monitoring since 1990 in the South Island suggests that the range and total numbers of long-tailed 
bats has contracted, as they are now rare or absent at many sites where they were formerly 
common (O’Donnell, 2000).  The species appears to be persistent in many suitable indigenous 
and exotic habitats throughout parts of the Hawke’s Bay and Wairarapa, as well as further afield 
such as peri-urban landscapes around Hamilton and rural landscapes throughout much of the 
Waikato region (G Kessels, pers. obs.).  Nothing is known of how long-tailed bat populations are 
faring within the North Island.  However, studies by Dekrout (2009), Borkin and Parsons (2010); 
Borkin (2011) and Le Roux & Le Roux (in press) indicate that they are vulnerable to loss or 
alteration of habitat and local populations can rapidly decline where roosting habitat is removed.  
There is presently no scientific evidence to validate that animal pests, such as ship rats, are 
predating and competing with long-tailed bats, but anecdotal evidence suggests that animal pest 
predation is also causing significant adverse effects on bats (S. Parsons, pers. comm.). 

12.4.2 Determination of Habitat Loss 

The results of the four surveys conducted to date suggest that long-tailed bats appear to have 
their core area of activity within the proposed reservoir area, and move out into the wider 
landscape during the evening.  Analysis of the data shows roosting activity is highest within and in 
the vicinity of, the mature beech-podocarp forest at the confluence of the Makaroro River and 
Dutch Creek and within the large stand of beech-podocarp forest across the Makaroro River, 
almost directly opposite from the Makaroro/Dutch Creek confluence.  The exact location of the 
roosting sites is not known as evidence for roosting is only indirect, based on the timing of bat 
activity.  However, studies within the Waikato show that when bats are detected within 20 minutes 
of sunset, they are likely roosting within several hundred metres of the monitoring station 
(Parsons, 2010). 

Bat activity outside the reservoir area is not high (compared with inside the reservoir area).  This 
highlights the importance for bats of the reservoir area and its surrounding mature native 
vegetation when compared with the wider landscape.  Surveys for bats >7 km from the reservoir 
area did detect moderate levels of bat activity.  This indicates that a population distinct from that 
roosting within the reservior area is highly likely.  Evidence for this is again indirect, based on the 
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pattern and relative levels of bat activity derived from ABMs.  Population size estimates are not 
possible without further detailed studies. 

The results of the bat surveys suggest that the loss, modification or disturbance of the habitat 
within, and surrounding, the proposed reservoir and dam could have a significant negative effect 
on long-tailed bats within the locality.  This will largely be through the loss of foraging, commuting, 
and most importantly roosting areas.  The most serious effect on the bats will be the loss of 
mature native forest suitable as roosting sites critical for reproduction. 

The time period of about 12 months it is estimated it will take for the reservoir to fill represents a 
single breeding season for the bats, and thus (without management) will represent a significant 
disturbance to them.  In Kinleith pine forest, maternity roosts were positively associated with 
waterways (Borkin & Parsons, 2011), and in Fiordland were usually within 500 m of the forest 
edge (O’Donnell, 2001).  Both of these studies indicate that given the timing of bat activity, and the 
location of the monitoring sites, bats are likely roosting near to the Makaroro River.  Further, 
research in Hamilton shows that communal roosts are strongly correlated with the less urbanised 
reaches of the Waikato River and associated well-vegetated tributary gullies (Le Roux & Le Roux, 
in press), usually in gully systems containing remnant native vegetation.  Bat activity was also high 
along the riparian margins of the river (Dekrout, 2009).  Again this highlights the likely importance 
of the Makaroro River to the bats for foraging and commuting, and the adjacent mature forest 
landscape for roosting. 

It is likely that bat roost trees will be lost due to flooding when the reservoir begins to fill.  However, 
it will take approximately 1 year for this to happen, giving the bats ample opportunity to move to 
alternate roosts.  Although it is not known from the results of this work if alternate roosts exist 
outside of the reservoir area, they can be created by planting cavity-bearing trees near to the 
shore of the reservoir and by installing artificial roost boxes similar to those deployed by DOC in 
South Canterbury and in Hamilton City.  Bats may also lose foraging areas as the reservoir fills.  
However, new riparian zones will be created along the shore of the reservoir providing foraging 
opportunities for the bats. 

The primary risk to bats is from the felling of roosting trees (pre-filling of the reservoir) while bats 
are resident in them.  There is a low risk of this happening during the removal of manuka- or 
kanuka-dominant vegetation, as this will provide little opportunity for roosting sites.  There is, 
however, the potential for felling of roosting trees where this occurs in more mature forest.  The 
risk of unintentionally killing bats in this manner will be substantially reduced, if not eliminated, by 
pre-tree felling bat surveys immediately prior to the commencement of tree-felling to establish 
whether any of the trees that are about to be cleared are being used as roosting sites.  In the 
event that an actively-used roosting tree is identified, the removal of that tree should be delayed 
until the bats have moved on to another site. 

12.4.3 Amelioration and Monitoring Recommendations for Bats 

While the results of this bat survey make it possible to determine that bats may be negatively 
affected by the proposed development, the scale of any effect will be extremely difficult to quantify. 
In a previous report regarding the Scheme, KAL had recommended a two year preconstruction 
bat survey.  However, any attempt to locate roost sites would require bats to be caught and 
tracked via radio-telemetry pre- and post-filling of the reservoir.  Determination of bat population 
size pre-filling would require at least 2 years of mark-recapture and a similar study duration post 
filling.  Both activities would be risky, with no guarantee of success, due to difficulties associated 
with catching long-tailed bats in this habitat.  Therefore, and with the information generated during 
the 2013 surveys now to hand, we simply recommend the production of a bat management plan 
that will specify mitigation safeguarding the population from any potential negative effects of the 
reservoir’s construction and flooding, as well as ongoing surveys for bats to ensure this mitigation 
is effective.  This is the same package we would recommend if radio-telemetry and mark-
recapture studies proved a negative effect of the reservoir on the population. 

We recommend that the bat management plan includes mitigation that: 1) ensures bats are not 
harmed when potential roost trees are felled pre-filling, 2) provides potential roost trees, both 
natural and artificial, in the vicinity of the reservoir shore, 3) provides enhanced foraging 
opportunities for the bats through the creation of suitable habitat e.g. the creation of artificial 
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wetlands along the reservoir border, and the creation of foraging ‘hotspots’ for bats through the 
installation of lights that attract insects, 4) controls exotic pests and thereby maximises 
reproductive potential and survival of long-tailed bats in the reservoir area, 5) surveys the local 
population annually for 10 years post-filling to quantify positive or negative effects of the reservoir, 
and 6) establishes a regional bat conservation programme that would locate and enhance bat 
populations throughout the region. 

The recommended reservoir margin restoration and enhancement programme (as shown in 
Figure 36, Section 13) would likely mitigate to some degree the loss of bat habitat.  Replanting 
along the reservoir edge will enhance connectivity with the river, supplement food sources and in 
the long term provide new roosting habitat.  The fragmentation of the existing forest and scrub 
areas will also create edges important for bat foraging (Borkin & Parsons, 2011).  Nonetheless, 
this action alone is very unlikely to offset negative effects of loss of roosting sites, particularly in the 
short to medium term (1-50 yrs.).  To ameliorate effects in this timeframe, artificial roost boxes 
should be installed and trees capable of forming cavities within 10 years (e.g. English Oak) be 
planted.   

Intensive animal pest control over a large area of forest (as recommended in Section 13), would 
also likely increase productivity of long-tailed bats (if they are resident within the area selected for 
pest control) by reducing competition for tree cavities and increasing adult and juvenile survival.  
The benefits of this pest control may not on its own be sufficient to compensate for the immediate 
loss of habitat, given the slow breeding rates this species is known to have, and the lack of strong 
evidence of how animal pest control enhances the productivity of long-tailed bats. 
 
Finally, we recommend the establishment of a Hawke’s Bay Bat Conservation Programme, which 
would provide a funding stream to resource restoration and enhancement of bat habitats on 
private and public land within the Hawke’s Bay.  Waikato Regional Council funds a similar 
programme – ‘Project Echo’. 

12.5 Effects on Herpetofauna 

12.5.1 Assessment of Effects on Lizards 

Creation of the reservoir would result in direct loss of lizard habitat, and could result in direct 
mortality through drowning, habitat disturbance, injury or mortality from earthworks or vegetation 
clearance operations. 

The observed numbers of herpetofauna during this study were unexpectedly low.  Even 
acknowledging that this survey has not covered all possible areas where lizards may be, higher 
detection rates would have been expected.  It is probable that lizards are not highly abundant 
and/or evenly distributed throughout the locality.  However, it should be noted that this survey did 
not specifically aim to provide an assessment of abundance and therefore it is not possible to 
comment further on population abundance. 

In part the low numbers may be due to large proportions of the area being unsuitable for lizards.  
The braided riverbed, for example, is very evenly graded and flood-prone, with few or none of the 
shingle fans and raised rocky ridges and terraces often seen along similar rivers in the South 
Island, where lizards are frequently encountered.  The riverbed is also often hemmed in by cliffs, 
which would block escape routes for lizards in times of flood.  Cliff faces through the majority of 
the area (the upstream two-thirds) are smooth siltstone, which provide no cover for lizards.  Logs 
in pasture and forest were often embedded in soil, or too damp to be good lizard habitat.  Some 
areas, however, did appear to have suitable, searchable habitat, but lizards were not found.  The 
absence of records from ACOs and tracking tunnels also suggests lizard numbers are low. 

On the other hand, many lizard species are cryptic and difficult to detect and potential sites difficult 
to access.  Some habitat, which would have been suitable for lizards, was difficult to survey.  
These areas included piles of rock, which were too deep or extensive to pull apart by hand, 
unscalable cliffs of fissured, ‘rotten’ rock, and mature trees with high canopies.  These were 
surveyed through binoculars as far as was practicable, but lizards could well have been missed. 

Although only a single forest gecko was found, the species probably occurs widely in forests 
throughout the area.  It is not considered threatened, but is distributed sparsely throughout its 



RUATANIWHA WATER STORAGE SCHEME – TERRESTRIAL ECOLOGY – ASSESSMENT OF ECOLOGICAL EFFECTS 
 

KESSELS & ASSOCIATES LTD MAY 2013 98 

range and is difficult to detect.  Common skinks and other diurnal skink species, while 
conspicuous in warm weather, keep well under cover when conditions are cool and/or damp, as 
they were for much of the summer survey period.  However, they are highly likely to be present 
within the reservoir/dam footprint. 

Given that the inundation will take place over 12 months, it is expected that individuals will move 
up out of the flooded zone as the water level creeps up the valley terraces and will occupy new 
habitats accordingly.  However, there may be places where they are trapped on temporary islands 
as the water rises, as on the high promontory near the lower end of Dutch Creek.  Habitat is not a 
limiting factor in this landscape, and given the huge negative effects animal predators (such as 
rats and mice) must be having on lizards, potential habitat occupancy rates must be very low. 

Of concern, however, would be the removal of forests and scrub before the flooding took place, as 
this sudden and widespread removal of vegetation would probably not give lizards sufficient time 
to find refuges and may kill individuals in the process.  Suitable pre-clearance surveys and 
translocation contingencies will need to be considered if pre-flooding clearance is proposed. 

Nonetheless, no Threatened or At Risk lizard species have been found.  The species that was 
found and those likely to be found are widely distributed throughout the wider landscape (Forbes 
et al., 2011).  Overall, given this knowledge and the fact that lizards can be relatively easily 
captured and translocated with extensive surveys and suitable translocation protocols, the overall 
effects on lizards by this Scheme is considered to be minor on a local, regional or national scale. 

12.5.2 Amelioration and Monitoring Recommendations for Lizards 

As stated above, while effects on lizards and their habitats associated with the Scheme are likely 
to be minor, further footprint wide pre-flooding (and pre-clearance) surveys will be required.  While 
the majority of lizards are expected to be present within indigenous forest and scrub habitats, and 
even though pasture can have little or no indigenous vegetation or other natural features, lizards 
(as shown in this study) can be found anywhere where there is suitable cover, including in wood 
piles, rocky outcrops, cliff faces and long grass.  It is therefore important that potential impacts on 
these ‘open habitats’ are not overlooked during the pre-construction survey phase.  If lizard 
populations are small and fragmented, as is indicated by these survey results, then localised 
habitat loss could further exacerbate this situation. 

Methods that maximise the chance of transferring as many lizards as possible should be used, 
including but not limited to, destructive habitat searches, day-time searches and pitfall trapping.  
Forest, scrub and open habitats along the margins of scrub, forest, pasture and roads/tracks 
should be targeted.  Suitable monitoring will also be required to ensure the translocation is 
successful. 

Lizards located will then have to be captured and translocated to similar or better habitat 
elsewhere in the locality.  Surveys should be conducted during warmer months when lizards are 
most active to maximise the potential number transferred.  The selection of suitable release sites 
should include consideration of species habitat requirements, proximity to the flooded area and 
population genetics.  Furthermore, the quality of habitat at release sites should be of equal or 
greater quality to the habitat lizards are captured in.  If necessary, material (e.g. logs/wood piles, 
rock piles) should be moved to release sites to create suitable lizard habitat and avoid transferring 
lizards to poor quality habitats. 

As all native herpetofauna (as indeed are most native terrestrial fauna) are protected under the 
Wildlife Act 1953, a permit will be required from DOC to capture and transfer specimens.  The 
exact details of the pre-construction translocation effort will need to be developed in consultation 
with a specialist herpetologist, tangata whenua and DOC as part of a translocation proposal in 
general accordance with the methods described above for inclusion in consent conditions and as 
part of the Wildlife Act permitting process. 

The recommended reservoir margin restoration scheme and intensive animal pest control 
programme over forest areas, and possibly braided river habitat (refer to Section 13), would be 
very beneficial to any lizard populations present within them.  Targeted pest control has been 
proven to benefit resident lizard populations, as lizards can become exceptionally abundant when 
released from mammalian predation pressure (Towns, 1999). 
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In our view, the package proposed in this report would more than compensate for any residual or 
long-term adverse effects caused by the Scheme, provided that a pre-survey translocation 
programme is implemented as well. 

12.6 Effects on Invertebrates 

12.6.1 Determination of Habitat Loss 

Invertebrates are important components of ecosystems as they perform key roles in many major 
ecological processes, such as soil aeration, pollination, litter decomposition, herbivory, seed 
dispersal, predation and nutrient cycling.  They are a source of food for vertebrate populations.  
However, in New Zealand generally (and this locality is no exception), there is a paucity of 
entomological knowledge.  Loss, modification or disturbance of habitat, as well as habitat 
fragmentation and predation by introduced birds and mammals are among the key factors 
impacting on invertebrate populations.  For many invertebrate groups in New Zealand there is a 
lack of information on taxonomy, life histories, or their exact roles within the ecosystem.  
Conservation efforts therefore usually focus on reducing pressure from predators and/or on 
improving available habitat. 

The potential impacts of the Scheme (involving earthworks, vegetation clearance and flooding of 
habitats) on resident terrestrial invertebrate communities include: 

• direct mortality of invertebrates during vegetation clearance, earthworks, and flooding; 

• habitat loss; 

• habitat modification and disturbance; and 

• habitat fragmentation (open areas created within relatively contiguous areas of habitat and 
division of habitat areas into isolated pockets). 

While no Hymenoptera or Gastropod taxa classified as threatened by the New Zealand Threat 
Classification System list (Hitchmough et al., 2007) have been found among the invertebrate 
groups surveyed from within the proposed reservoir area, two individuals of the ‘At Risk’ Hawke’s 
bay tree weta were discovered in one of the weta boxes during the 14-month check.  Based on 
the literature study one Threatened beetles species, three At Risk moth species, as well as one 
Data Deficient moth species could potentially be present within the Scheme area, or within the 
wider region. 

The high number of Hymenopteran RTUs found in the Malaise trap samples suggests a rich 
diversity in other groups such as Coleoptera and Lepidoptera, for example.  Since this 
assessment of invertebrate diversity was limited in its spatial and temporal extent and the taxa 
targeted, further surveys may yield additional species, which are of higher conservation value.  
Further targeted surveys should be considered before construction to expand the search to other 
terrestrial invertebrate groups. 

Fragmentation of existing habitat is a potential adverse effect of the Scheme on the invertebrate 
community.  Forest fragmentation has been linked to the loss of species from forest systems, 
alteration of ecosystem function due to loss of microhabitats, and changes in the physical and 
chemical environment (Harris & Burns, 2000).  The effects of forest fragmentation on 
invertebrates are not always obvious and not all species are affected equally (Didham et al., 1998; 
Ewers & Didham, 2008).  However, the native vegetation within the Scheme area has already 
been somewhat fragmented so the effects of small areas of additional fragmentation are likely to 
be insignificant.  This will be ameliorated to a large extent by the recommended reservoir margin 
restoration and enhancement package (refer to Section 13). 
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12.6.2 Amelioration and Monitoring Recommendations for Invertebrates 

No specific translocation or pre-construction surveys are considered necessary for terrestrial 
invertebrates.  The 12-month inundation period could cause mortality of less mobile invertebrate 
species, such as land snails, but for the most part there is considered to be sufficient habitat 
adjacent to the edge of the reservoir for invertebrates to move into. 

Clearance of vegetation before flooding, however, has more immediate effects and is likely to 
destroy large populations of resident species (such as land snails), before they can relocate 
themselves.  Thus mitigation is required. Careful transfer of topsoil, leaf litter, and decaying logs 
and other large woody debris among the restoration plantings, sourced from the vegetation 
clearance activities, would assist with the establishment of new invertebrate populations. Such 
transfers should not occur until vegetation in the replacement habitat has formed a coherent 
canopy.  Offset mitigation efforts should, however, take into account the invertebrate species 
assemblages and supporting vegetation structure at donor site, as well as at any potential 
mitigation sites.  Clear, and feasible conservation objectives should be set for translocation of 
invertebrate communities, as there is a high risk for post-translocation changes to community 
structure to occur (Bullock, 1998), potentially both within the translocated and receptor 
communities. 

To mitigate for the potential adverse effects of the Scheme on the terrestrial invertebrate 
communities, as outlined in Section 13 of this report, an appropriate level of intensive, sustained 
and targeted pest control is recommended in indigenous forest areas within the locality that have 
similar characteristics and structure to those removed by the reservoir and dam footprint.  Many 
nearby forest fragments are currently unmanaged for biodiversity, and invertebrate species are 
likely to be predator and grazing-limited.  The integrity and condition of the invertebrate 
communities could therefore be greatly improved by predator and stock management.  The 
responses of invertebrates to animal pest and stock removal can be dramatic.  Some studies 
report that invertebrate species richness and abundance increased after mammal eradication.  
There was a 300% increase in abundance of ground-dwelling beetles within the southern 
enclosure on Maungatautari within 2 years of mammal eradication (Watts, 2007).  Similar trends 
were observed on Tiritiri Matangi Island where the capture frequency of two species of Zoropsidae 
(Araneae) increased by 400% 4 years after eradication of kiore (Rattus exulans; Green, 2002).  In 
many agricultural landscapes, stock removal is also required before significant biodiversity gains 
can be made.  A recent study of leaf-litter invertebrate communities in 30 forest remnants in the 
Waikato region showed that mammalian pest control had limited benefit for the leaf-litter 
invertebrate fauna without livestock exclusion (Didham et al., 2009). 

New (and potentially undesirable) invertebrate species could be introduced into the area during 
the construction phase.  The effects of that are likely to be minimal, as the area is currently farmed 
and many vehicles pass through the area now.  However, measures to minimise the introduction 
of new species include confining vehicle movements to tracks and ensuring construction vehicles 
are cleaned between jobs. 

12.7 Ecological Effects of the Proposed Beach Nourishment Activities 

To mitigate the effect of sediment from the Tukituki River it is proposed that 1700 m3/year of river 
sediment will be placed directly along the barrier beach between Richmond Road and School 
Road extension and an additional 1,700 m3/year to the south along the spit within the Coastal 
Marine Area (i.e. a total of 3,400 m3/year)20. 

The sediment would be extracted from upstream of Black Bridge or other locations in the 
Tukituki/Waipawa Rivers as determined by the HBRC annual gravel allocation process.  The 
extraction of sediment would be in accordance with HBRC’s river management practices 
(described in the Sedimentation Assessment, Tonkin & Taylor (May 2013b).  The sediment 
extracted from upstream of Black Bridge would be transported by truck along Haumoana Road on 

                                                
20 HBRC annual gravel allocation process, and the extraction of sediment shall be in accordance with HBRC’s river 
management practices described in the Sedimentation Study submitted with the application – Tonkin & Taylor (May 
2013b). 
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the southern bank of the Tukituki River and Lawn Road on the northern bank.  The beach 
nourishment would be carried out around October/November, after the winter storms. 

The primary potential adverse tererrestrial ecological effects of this activity relate to the disposal of 
the material at either end of the river mouth.   

The Hawke’s Bay Regional Coastal Plan lists the Tukituki River mouth as a Significant Coastal 
Area (SA10 – Schedule II).  The proposed disposal of river material will be directly adjacent to 
SA10, so while there are no direct effects on terrestrial flora and fauna in this area there may be 
indirect and cumulative adverse effects, particularly on birdlife, which may utilise the beach for 
feeding, roosting and nesting.  The schedule states that: 

“This is a small estuary of approximately 43 ha formed behind an unstable shingle river mouth 
bar, and surrounded by flat, low-lying alluvial plain. It contains large numbers of gulls, terns and 
shags, with smaller numbers of wading birds. Spotless crake and the threatened Australasian 
Bittern occur in the estuary’s backwaters. It also supports an important traditional Maori fishery. 
Wildlife values are threatened by high public use.” 

It specifically states the wildlife values as being: 

“The estuary and associated backwaters have been identified as a recommended area for 
protection within the Heretaunga Ecological District (RAP 14; Lee, 1994) on the basis of its high 
wildlife values. The estuary is an important feeding area for little black shags (Phalacrocorax 
sulcirostris) and little shags (P. melanoleucos). The river mouth bar is the main roost for Caspian 
tern (Hydroprogne caspia) in Hawke’s Bay.  Large numbers of black backed gulls (Larus 
dominicanus) roost on the bar, and use the estuary for washing and preening. Tidal flats and the 
sides of backwaters uncovered by the tide also provide feeding areas for bar-tailed godwit 
(Limosa lapponica) and blackfronted dotterel (Charadrius melanops). Spotless crake (Porzana 
tabuensis) and Australasian bittern (Botaurus poiciloptilus) occur in Grange Creek.” 

Forbes et al. (2011) describe in detail more recent accounts of bird habitat utilisation in this 
locality, noting that the lower sections of the river and the beach around the rivermouth are 
important sites within Hawke’s Bay for nesting black-billed gulls and white fronted terns.  The 
report goes on to note that: “More recently, the birds seem not to nest within this area, or if they 
attempt to they are disturbed by the almost constant vehicle traffic around the rivermouth and give 
up or move to other sites….. Protection at these sites is key to these species continuing success 
in Hawke’s bay, and with black-billed gull listed as a ‘Nationally Endangered’ species this should 
be considered a priority.” 

Given that the proposed disposal is only for short duration and is a relatively small amount of 
material (thus being confined to a small footprint), it is considered unlikely that it will result in any 
significant adverse effects on wildlife within SA10 or along the beach front or dune systems.  The 
most important habitats within SA10 are the estuarine tidal flats and back waters within the river 
mouth itself.  Material should be deposited in an outgoing tide to ensure it is not back washed into 
the estuary during disposal.  Birds may be disturbed on the beach by truck movements, but given 
the short duration of the activity each year (about a week), and the fact that this site has already 
been highly affected by human activities, birds are expected to be well habitulised to human and 
vehicle movement in this locality.  However, an inspection of the beach by an experienced 
ecologist before and during the deposition period should be conducted to ensure that no nesting 
birds (particularly black-billed gulls or white fronted terns) are present.  If nesting birds are located 
within or 100 m from any disposal site the deposition should be relocated or postponed until such 
time that the nest is abandoned or any chicks have fledged.  

The proposed truck routes are over existing beach access tracks so no indigenous coastal 
vegetation is expected to be damaged during the operations. 
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13 Biodiversity Offsetting Recommendations 

13.1 Offsetting Objectives and Methodology 

Section 12 provides recommendations for specific avoidance, remediation and mitigation 
measures for indigenous vegetation effects as well as potential effects on birds, bats, lizards and 
terrestrial invertebrates.  This section of the report describes the biodiversity offset mitigation 
measures, which are recommended if HBRIC wishes to address the residual potential adverse 
effects of the Scheme on indigenous terrestrial fauna and flora and their habitats. 

There is the unavoidable direct effect of flooding or otherwise modifying 450.18 ha of land 
associated with the construction and operation of the Scheme, of which some 185 ha has been 
assessed as having significant ecological value and providing habitat for a variety of indigenous 
animals and plants, including falcons, long-tailed bats, North Island fernbird and red mistletoe. 

It is recommended that these ‘residual effects’ associated with the loss of habitat are addressed 
using the “10 biodiversity offset principles” (Table 27) as a core objective.  Under the principles of 
the BBOP programme, mitigation for the vegetation loss should result in a minimum standard of 
no net loss of ecological value.  Further, any mitigation should preferably result in a net gain for all 
biodiversity components affected by the Scheme in terms of potential and actual adverse effects 
on habitats and threatened species.  It is noted that HBRIC is not a signatory to the BBOP 
programme, but for the reason outlined in Section 13.2 below it is recommended that a no net loss 
approach should be advanced for this project. 

Three key Mitigation and Offset packages have been recommended, which are outlined in 
Section 13.4.  Furthermore, Project E (Old Waipawa River Bed / Papanui Stream Restoration), as 
well as its aquatic biota offset benefits, will provide offset mitigation benefits for terrestrial 
ecosystem values through its wetland restoration objectives.  In addition to appropriate on-site 
avoidance, remediation, mitigation and monitoring measures, these four Mitigation and Offset 
packages should, in our view, appropriately compensate for any residual effects associated with 
the loss of significant indigenous vegetation and habitats of terrestrial indigenous fauna and flora 
within the proposed reservoir footprint. 

Consultation has been undertaken with key stakeholders (the Stake Holder Group) from 
September 2011 until February 2013.  The focus of the workshops have been discussing the 
types of surveys needed, the results of the surveys conducted and mitigation/monitoring 
measures considered appropriate to offset for the losses involved with the Scheme.  Appendix 
XIV details the response letter to the Stakeholder Group on their feedback to the draft AEE and 
associated mitigation package.  The outcome of a peer-review of this terrestrial ecology report by 
Dr. Vaughan Keesing (Boffa Miskell Ltd,), as well as the response letter to the peer-review by Mr. 
Gerry Kessels (KAL) can be found in Appendix XV. 

HBRIC Ltd has also prepared a detailed mitigation report: “Ruataniwha Water Storage Scheme: 
Proposed Integrated Mitigation and Offset Approach” (HBRIC 2013f), which should be read in 
conjunction with this AEE.   

13.2 Regional Policy and Local Context 

As discussed in Section 11.3 of this report, objective 15 of the RPS aims for: “the preservation and 
enhancement of remaining areas of significant indigenous vegetation, significant habitats of 
indigenous fauna and ecologically significant wetlands”.  This policy objective, combined with the 
fact that some 22 ha of the DOC administered Ruahine Forest Park will be affected by the project, 
means that from a local policy perspective a biodiversity offset approach for the project is 
considered to be warranted. 
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Table 27 BBOP Principles 

BBOP Principles 

Principle 1 
No net loss: A biodiversity offset should be designed and implemented to achieve in situ, measurable 
conservation outcomes that can reasonably be expected to result in no net loss and preferably a net gain of 
biodiversity. 

Principle 2 
Additional conservation outcomes: A biodiversity offset should achieve conservation outcomes above and 
beyond results that would have occurred if the offset had not taken place. Offset design and implementation 
should avoid displacing activities harmful to biodiversity in other locations. 

Principle 3 
Adherence to the mitigation hierarchy: a biodiversity offset is a commitment to compensate for significant 
residual adverse impacts on biodiversity identified after appropriate avoidance, minimisation, and on-site 
rehabilitation measures have been taken according to the mitigation hierarchy.  

Principle 4 
Limits to what can be offset: There are situations where residual impacts cannot be fully compensated for by 
the biodiversity offset because of the lasting vulnerability of the biodiversity affected. 

Principle 5 
Landscape context: A biodiversity offset should be designed and implemented in a landscape context to 
achieve the expected measurable conservation outcomes taking into account available information on the full 
range of biological, social, and cultural values of biodiversity and supporting an ecosystem approach. 

Principle 6 
Stakeholder participation: in areas affected by the development project and by the biodiversity offset, the 
effective participation of stakeholders should be ensured in decision-making about biodiversity offsets, 
including their evaluation, selection, design, implementation and monitoring. 

Principle 7 
Equity: A biodiversity offset should be designed and implemented in an equitable manner, which means the 
sharing among stakeholders of the rights and responsibilities, risks, and rewards associated with a 
development project and offset in a fair and balanced way, respecting legal and customary arrangements. 
Special consideration should be given to respecting both internationally and nationally recognised rights of 
indigenous people and local communities. 

Principle 8 
Long-term outcomes: the design and implementation of a biodiversity offset should be based on an adaptive 
management approach, incorporating monitoring and evaluation, with the objective of securing outcomes that 
last at least as long as the development project’s impacts and preferably in perpetuity. 
Criterion 8-2: Adaptive monitoring and evaluation approaches shall be integrated into the Biodiversity Offset 
Management Plan to ensure regular feedback and allow management to adapt to changing conditions and 
achieve conservation outcomes on the ground. 
Indicator 8-2-1: A risk-monitoring protocol is in place and followed to identify any risks (such as climate change, 
population pressure, land-use change) that could affect achievement of proposed conservation outcomes. 
Indicator 8-2-2: Offset conservation outcomes and milestones are independently audited and project responds 
to audit recommendations in a timely manner. 
Indicator 8-2-3: Monitoring and evaluation protocols provide regular feedback on implementation progress and 
results and are used to document, correct, and learn from problems (e.g. adaptive management). 
Guidelines for assessing and auditing biodiversity offset management plans against BBOP PCI criteria are 
available (see reference). 

Principle 9 
Transparency: The design and implementation of a biodiversity offset, and communication of its results to the 
public, should be undertaken in a transparent and timely manner. 

Principle 10 
Scientific information and, where applicable, traditional knowledge shall be utilised when designing and 
implementing the offset. 
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13.3 Guidance from Developing Central Government Policy 

The Proposed National Policy Statement on Biodiversity (NPS) has no legal status at present as a 
draft document, but is considered to provide a useful perspective on biodiversity.  We note that the 
Proposed NPS Criteria for Significance (Policy 2) propose the following criteria when determining 
ecological significance (which are the key elements of the significance assessment used in this 
report – refer to Section 11): 

(a) Naturally uncommon ecosystem types listed in Schedule One; 

(b) Indigenous vegetation or habitats associated with sand dunes; 

(c) Indigenous vegetation or habitats associated with wetlands; 

(d) Land environments, defined by Land Environments of New Zealand at Level IV (2003), 
that have 20 per cent or less remaining in indigenous vegetation cover; and 

(e) Habitats of Threatened and At Risk species. 

There is a mitigation hierarchy in the proposed NPS (Policy 5).  It states that councils are to 
manage effects either through plans or non-regulatory methods using this hierarchy: 

• Avoid adverse effects; 

• Where adverse effects cannot be avoided, remedy; 

• Where adverse effects cannot be remedied, mitigate; and  

• Where adverse effects cannot be adequately mitigated, offset any residual effects in 
accordance with principles set out in Schedule 2. 

Schedule 2 takes a Biodiversity Offset Methodology and Principles approach, which proposes that 
uncertainty and risk be explicitly built into loss-gain calculations and that the design and 
implementation of the offsets are based on adaptive management with monitoring, ongoing 
evaluation and motification as necessary. 

 

13.4 Specific Offset Mitigation Packages 

13.4.1 Recommended Mitigation and Offset Strategy  

The residual adverse effects on terrestrial indigenous ecosystems and fauna/flora habitats as a 
consequence of the construction and operation of the Scheme can be summarised as follows: 

• Loss of Significant Terrestrial Indigenous Vegetation.  This is the area of ecologically 
significant indigenous vegetation21 covered by the dam and reservoir footprint, which is 
calculated to be 106.10 ha22. 

• Edge effects.  The assumed detectable edge effects area which would be adversely 
affected is 10 ha (Section 12.2.2). 

• Braided River Habitat.  The area of braided river habitat (gravel river bed) lost under the 
reservoir and dam footprint is calculated to be 73.97 ha. 

• Wetland Habitat.  The area of ecologically significant wetland and seep zone habitat which 
would be lost is calculated to be 5.11 ha (Section 12.2.1). 

• Loss of Habitat for Threatened and At Risk Species.  Loss of significant habitat for eleven 
At Risk and Threatened fauna and flora species (including both terrestrial and freshwater 
species; Section 4) would result as a consequence of the Scheme, equating to 185.18 
ha23.  

                                                
21 How this area of vegetation loss was calculated is detailed in Section 12.2.1. 
22 This comprises of: 80.04 ha of mature indigenous forest; 23.37 ha of secondary indigenous forest and scrub; 2.69 ha of indigenous 
treeland. 
23 This comprises of: 80.71 ha of mature and secondary indigenous forest; 22.70 ha of secondary indigenous scrub; 2.69ha of indigenous 
treeland; 73.97 ha of gravel river bed; and 5.11 ha of wetland or seep zones. The 185.18 ha of habitat for Threatened and At Risk Species that 
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In light of the assessment of effects on vegetation and fauna as described in Section 12 and 
summarised above, and taking in to consideration the BBOP biodiversity offsets principles, three 
Mitigation and Offset packages are recommended.  These are: 

A Ruataniwha Reservoir Restoration Buffer and Catchment Enhancement Zone;  

B Ruataniwha Riparian Enhancement Zone; and 

C Ruataniwha Threatened Species Habitat Enhancement. 

In addition, Project E (Old Waipawa River Bed / Papanui Stream Restoration), as well as its 
aquatic biota offset benefits, will provide offset mitigation benefits for terrestrial ecosystem values 
through its wetland restoration objectives. 

The objectives and scale of these four Mitigation and Offset packages are described in the 
following sections. 

13.4.2 Ruataniwha Reservoir Restoration Buffer and Catchment Enhancement 
Zone 

This Mitigation and Offset package encompasses two primary target zones: replanting of a buffer 
around a large portion of the new reservoir with indigenous vegetation - ‘Reservoir Restoration 
Buffer’; and providing for targeted enhancement and restoration of remaining habitats on private 
land within the catchment upstream of the reservoir – ‘Catchment Enhancement Zone’.  These 
two areas are shown on Figure 36. 

The objectives of this package are to: 

• Recreate lost riparian margin indigenous vegetation which will provide habitats and 
ecological linkages for a wide range of fauna and flora.  

• Restore and enhance marginal farmland and existing forest, scrub, treeland, shrubland 
and wetland remnants within the sub-catchment above the dam to improve existing 
habitat for flora and fauna as rapidly as possible, reinforce ecological linkages within the 
landscape and provide refuge for species during and after the flooding process.  

As part of this Mitigation and Offset package it is recommended that a minimum buffer width of at 
least 20 m is restored around the reservoir margin where stock grazing is most likely to occur.  In 
consultation with the affected landowners, the margin of the lake, at a minimum width of 20 m, 
would be fenced off from stock and replanted with locally sourced indigenous plants.  The area 
within the buffer is estimated to be 46 ha.  This restored buffer would take the form of a variety of 
habitats suitable for re-colonisation by indigenous flora and fauna.  Habitat types recreated and 
enhanced would include wetlands, scrub, shrubland, existing cliff edges and re-vegetation of 
existing forest and treeland remnants.   

Note that it is expected that public access to the lake edge, including boat ramps and open space 
grass areas, will be required, as well as access tracks to DOC land.  These areas have not been 
factored into our calculations, but are unlikely to materially affect the overall size or ecological 
integrity of the proposal, as they will only occupy relatively small and confined areas of the buffer. 

While wetlands would to a large extent naturally establish, the effects of artificial drawdowns and 
refilling could limit the types of vegetation able to establish.  To reduce these drawdown effects, 
some of the restored wetland areas may require local bunding to retain water during drawdown 
periods or reinstatement of gravels and boulders to replicate some form of gravel river bed type 
habitat.   

In addition, suitable natural features and marginal land within the ‘Catchment Enhancement Zone’, 
in conjunction with private landowners, would be retired from farming or become areas where 
focussed and sustained planting and animal/plant pest control would occur.  In this Mitigation and 
Offset package scenario the HBRC would actively assist willing landowners with restoration 
projects on marginal land and remnant forest, scrub and wetlands within the sub-catchment 

                                                                                                                                  
will be affected equates to the total affected area in the reservoir footprint (e.g. the sum of the areas of indigenous vegetation, indigenous treeland, 
braided river habitat and wetland habitat identified as being lost in the points above); not an additional affected area. 
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upstream of the dam, through the allocation of a specific fund towards targeted restoration 
projects, including fencing, animal/plant pest control, replanting, voluntary legal protection and 
ongoing monitoring.  At least 100 ha of privately owned land should be restored as a 
consequence of implementing these restoration and enhancement measures within the 
Catchment Enhancement Zone. 

The successful implementation of this Mitigation and Offset package would result in a number of 
ecological benefits which would help to offset the negative effects associated with the Scheme, 
such as restored ecological linkages and riparian vegetation around gullies and stream tributaries, 
eventually recreating and enhancing 146 ha of protected and managed habitat for native birds, 
lizards, bats and invertebrates, as well as resulting in other benefits such as reducing sediment 
and nutrient run-off. 

13.4.3 Ruataniwha Riparian Enhancement Zone (River Halo Project) 

The Ruataniwha Riparian Enhancement Zone Mitigation and Offset package would be similar in 
intent to the above dam enhancement project, but has wider objectives.  Figure 37 shows the 
suggested extent of the Riparian Enhancement Zone, which is situated around the mid reaches of 
the Waipawa and Makaroro Rivers downstream of the dam to the intake site at Caldwell Road.  A 
breakdown of the approximate area figures of existing indigenous vegetation and habitats24 within 
the 1 km25 wide buffer enhancement zone is: 

• Indigenous Vegetation (includes "Indigenous Forest", "Broadleaved Indigenous 
Hardwoods" & "Manuka / Kanuka"):  616 ha 

• Wetland:  6 ha 

• Riverbed Habitat (including "River", "River and Lakeshore Gravel and Rock" and exotic –
willow edge):  c.f. 314ha 

The Ruataniwha Riparian Enhancement Zone Mitigation and Offset package involves 
implementation of the following three biodiversity enhancement objectives, which would be 
actively funded and managed by the HBRC working with willing landowners for a sustained period 
of time: 

• Control of willows/lupines and other braided river weeds to maintain and enhance habitat 
for wading birds, particularly banded dotterel, within the HBRC administered portions of 
the Waipawa and Makaroro Rivers.  This may also include fencing and restoring margins 
of the main stems of the two rivers where required, in consultation with adjoining 
landowners.  The primary target area for these works would be within river bed habitat 
extending about 10 km upstream from Caldwell Road, which contains high quality wading 
bird habitat, as shown by the extent of the RAP in Figure 37, equating to an area of 
approximately 314 ha. 

• Assisting landowners with fencing, replanting (as required) and legally protecting existing 
areas of wetlands, bush and scrub within or contiguous with the 1 km enhancement zone, 
prioritising management for those areas shown as recommended areas for protection 
(RAPs) on Figure 37. 

13.4.4 Ruataniwha Threatened Species Habitat Enhancement 

Along with the preconstruction surveys, translocations and additional monitoring recommended for 
a number of the Threatened and At Risk species found within the reservoir foot print (as described 
in Sections 5 to 10 and Section 12), additional offset mitigation is required for two Threatened 
species found within and near the Scheme footprint – long-tailed bats and blue duck, which would 
form the basis of the third Mitigation and Offset package – Threatened Species Habitat 
Enhancement.   

For long-tailed bats the recommended Mitigation and Offset package would be for HBRIC to 
implement a targeted assistance programme to foster research, advocacy and habitat 
protection/enhancement of bats and their habitats throughout the Hawke’s Bay Region (refer to 

                                                
24 using LCDB2 data 
25 buffer zone stretching along specified river section, and measures 1km to either side from river centre line. 
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Section 12.3.4).  Blue ducks would benefit from a targeted animal pest control programme, to 
increase productivity within the upper Makaroro river catchment.  Wader bird habitats would also 
benefit with animal pest control downstream of the dam structure to Caldwell Road. 

13.4.5 Old Waipawa River Bed / Papanui Stream Restoration 

As part of the Scheme the Old Waipawa River Bed / Papanui Stream are proposed to be used as 
conduit for supplying irrigation water to Zone M.  As a consequence of nutrient contributions from 
surrounding agricultural land, low water flow, lack of appropriate riparian planting and shading, as 
well as generally unrestricted stock access the Old Waipawa River Bed / Papanui Stream are 
currently in a poor ecological condition.  As one of the outcomes from a meeting with the Mana 
Whenua Working Party on 17 April 2013, the restoration of the old Waipawa River Bed / Papanui 
Stream has been included as part of the proposed integrated mitigation and offset approach as 
Project E. 

The objectives of this package are to: 

• Enhance aquatic and riparian habitats in and along the Old Waipawa River / Papanui 
Stream through stock exclusion, rehabilitation of 17ha of riparian margin (5m width of 
planted area on both sides of the old Waipawa River bed / Papanui Stream, at 1 
plant/2m2), and wetland creation (where possible and supported by landowners). 

• Enhance water quality of the Old Waipawa River / Papanui Stream by reducing sediment 
and phosphorus inputs through the above mentioned measures: stock exclusion, 
rehabilitation of riparian margin, and wetland creation. 

This package includes an annual funding package to contribute to physical works e.g. fencing, 
planting, creating wetlands (where possible and supported by landowners) and maintaining 
riparian margins.  This package is proposed to be delivered through HBRC and the Ruataniwha 
Biodiversity Advisory Board, with the support of landowners for riparian margin plantings, as well 
as for the creation of wetland areas (where this is feasible).The aspect that is most relevant to 
compensating for the loss of terrestrial ecosystems and habitats associated with the Scheme is 
the restoration and recreation of wetland habitats. 

The mitigation recommendations contained within this report have been integrated into a separate 
report entitled “Ruataniwha Water Storage Scheme – Proposed Integrated Mitigation and Offset 
Approach” (HBRIC 2013f), which contains specific recommendations for targeted threatened 
species animal pest control measures. 
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Figure 36 Outline of recommended Reservoir Restoration Buffer and Catchment Enhancement Zone (Note: actual areas utilised to be agreed with landowners) 
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Figure 37 Recommended Riparian Enhancement Zone (Note: actual areas utilised to be agreed with landowners) 
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14 Conclusions & Recommended Amelioration Measures 

14.1 Key Findings 

This study has investigated all key terrestrial flora and fauna groups and their habitat over the 
period of September 2011 to February 2013.  The key findings of these investigations are as 
follows: 

Vegetation 
The total area affected by flooding, the dam structure and spoil disposal is approximately 450 ha.  
Several distinctive indigenous vegetation types remain within the proposed reservoir and dam 
footprint.  These include mature beech-podocarp forests, riparian margin scrub, treelands and 
shrublands, braided river habitats, wetlands and seep zones.  These areas total some – 
242.37 ha (53.8%).  The remaining area (i.e. 205 ha or 46%) is covered in pasture or rank 
grasses (174.24 ha or 38.7%), exotic trees or road and farm tracks.  The total area of indigenous 
vegetation cover, excluding wetlands and seep zones and gravel riverbed, is 162.5 ha (36%).  
The main forest types, i.e. beech forest, podocarp-broadleaf forest and broadleaf forest (excluding 
small-leaved forest), together cover an area of 80 ha of the total reservoir area.   

A total of 185.18 ha of ecologically significant indigenous vegetation and habitats would be 
flooded by the proposed reservoir, or covered over by associated infrastructure including the dam 
structure, new access tracks and soil disposal sites.  This comprises of: 80.71 ha of mature and 
secondary indigenous forest (including a number of trees which would be in excess of 300 years 
old); 22.70 ha of secondary indigenous scrub; 2.69ha of indigenous treeland; 73.97 ha of gravel 
river bed; and 5.11 ha of wetland or seep zones. 
 
One At Risk plant species – red mistletoe - was found within the reservoir footprint.   

Avifauna 
A total of 945 birds from 38 bird species (11 endemic) were identified at the proposed reservoir 
locality during field surveys.  Of all formally observed birds 55 % were native and 45% belonged to 
introduced species.  Threatened species comprise 2.5% of all observations, including the 
Nationally Vulnerable New Zealand bush falcon, which was most likely nesting in the site during 
spring and one adult banded dotterel with a juvenile.  Other species that were potentially present, 
such as kiwi and blue duck (whio), were not detected within the Scheme area.  However, a blue 
duck survey of the upper Makaroro river confirmed the presence of blue duck in the within the 
upper tributaries of the Makaroro river.  Blue duck may also utilise Dutch Creek during winter 
months, but the present survey has not detected blue duck along Dutch Creek.  However, further 
winter surveys for blue duck are recommended.  Nationally ‘At Risk’ species detected within the 
Scheme area were pied stilt, New Zealand pipit, black shag and North Island fernbird. 

Data from the 21 formal five-minute count stations, as well as walkthrough transects, showed tui 
(11.8% of all birds) to be the most common of the 15 non-threatened native species observed.  
Counts for this species were highest when kowhai was flowering abundantly in October.  
Silvereye (9.5%), grey warbler (8.1%), bellbird (4.8%) and fantail (4.5%) were the other relatively 
abundant species. 

Walkthrough surveys of waders and water birds were also completed 19 km downstream from the 
Scheme area, along a 4.5 km reach of the Waipawa River.  The Nationally Vulnerable banded 
dotterel was commonly detected at densities of up to 3.3 pairs/km along this transect.  Nationally 
At Risk pied stilt and pipit were also recorded. 

Bats 
Long-tailed bats were found throughout the proposed reservoir during an ultrasonic survey 
completed between November 2011 and February 2012.  Simultaneous surveys of the reservoir 
area and wider landscape during February 2012 and January/February 2013 found that bats are 
likely to be resident and roosting within the Scheme area.  During times of flight activity it is also 
possible that long-tailed bats frequently move between the Scheme area and the wider landscape 
surrounding the site.  
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Activity levels are higher within the Scheme area when compared to the wider landscape 
demonstrating the importance of the site as habitat for long-tailed bats.  Results of surveys for 
bats in the wider central Hawke’s Bay area in January and February 2013 confirm that the 
Scheme area is a hotspot of long-tailed bat activity, but that other discrete populations of long-
tailed bats are likely to exist beyond the Scheme area. 

The results of the bat surveys to date suggest that the loss, modification or disturbance of the 
habitat within, and surrounding the proposed reservoir and dam could have a significant negative 
effect on the resident long-tailed bat population.  This will largely be through the loss of foraging, 
commuting, and most importantly roosting areas.  The most serious effect on the resident long-
tailed bat population would be through the loss of mature native forest, which currently provides 
suitable roosting sites that are critical for the reproduction of long-tailed bats in the Scheme area. 

Lizards 
Eleven species of lizard are known from the southern Hawke’s Bay region or neighbouring areas 
of the southern North Island.  Four of these species are considered likely to be present within the 
footprint of the Scheme.  The others, while unlikely to be present (either through being rare or with 
distributions that are either highly localised or not known to include southern Hawke’s Bay) could 
potentially occur there. 

Only one lizard was found during the field survey.  This was a southern North Island forest gecko 
found in a rock pile among pasture, with a few scattered shrubs.  It is not classified as being a 
nationally At Risk or Threatened species. 

Creation of the reservoir would result in direct loss of lizard habitat, and could result in direct 
mortality through drowning, or habitat disturbance, injury or mortality from earthworks or 
vegetation clearance operations.  Overall, however, in the context of the low number of lizards 
found and provided suitable contingencies are employed pre-construction and reservoir 
inundation, effects on lizards are likely to be minor. 

Terrestrial Invertebrates 
Targeted rapid biodiversity surveys for terrestrial invertebrates were undertaken within the 
Scheme area in December 2011 and again in January 2012. Hymenoptera (nectar feeding bees, 
gall-forming and parasitic wasps, as well as hyperparasitoides) were used as surrogate for 
determining insect species richness. Results showed a relatively rich diversity of Hymenoptera 
species, which suggests an equally high level of diversity at lower trophic levels, as well as in 
other insect groups.  In addition, passive detection devices have been deployed and checked 
throughout the site from November 2011 until February 2013.  Two individuals of the ‘At Risk’ 
Hemideina trewicki were discovered during the 14-month occupation survey.  Based on the 
literature study one Threatened beetles species, three At Risk moth species, as well as one Data 
Deficient moth species could potentially be present within the Scheme area, or within the wider 
region. 

 

14.2 Summary of Mitigation and Monitoring Recommendations 

A number of measures are required to avoid or remedy potential adverse effects on terrestrial 
ecology.  These include: 

• A bat management plan; 

• A pre-construction lizard survey and translocation plan; 

• Weed hygiene and surveillance;  

• A walk through and bio-acoustic winter blue duck survey of Dutch Creek before 
construction commences, and if blue duck would be found to be regularly using Dutch 
Creek locality, the instigation of an expanded pest control programme into the Upper 
Makaroro River; and 

• Post-construction monitoring of key wader bird species within affected braided river habitat 
and contingency habitat enhancement if adverse effects are shown to occur. 
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The details of these mitigation and monitoring measures can be given effect by appropriately 
drafted resource consent conditions. 

In addition to measures to avoid, remedy or directly mitigate for potentially affected flora and 
fauna, three Mitigation and Offset packages are recommended to offset any residual adverse 
effects on ecologically significant terrestrial fauna and flora and their habitats.  These are: 

A Ruataniwha Reservoir Restoration Buffer and Catchment Enhancement Zone; 

B Ruataniwha Riparian Enhancement Zone (River Halo Project); and 

C Ruataniwha Threatened Species Habitat Enhancement. 

The above three programmes would result in a number of significant ecological benefits, 
including:  Intensive, targeted animal pest control over 1,100 ha of habitats within the Makaroro 
River catchment, 146 ha of habitat recreation and enhancement around the new reservoir and 
within its sub-catchment; assisting landowners to protect and manage over some 622 ha of bush, 
scrub and wetland, and approximately 314 ha of braided river habitat for wading birds within a 
corridor of the mid reaches of the Waipawa and Makaroro Rivers; and contributing towards 
projects that will enhance the knowledge of Threatened and At Risk species, as well as their 
habitats within the Hawke’s Bay region.  In addition, Project E will recreate and restore wetlands in 
and along the Old Waipawa River / Papanui Stream, providing additional compensation for the 
wetland ecosystem losses associated with the Scheme. 

The recommendations contained within this report are described in more detail in a separate 
report entitled “Ruataniwha Water Storage Scheme – Proposed Integrated Mitigation and Offset 
Approach” (HBRIC 2013f), which should be read in conjunction with this report.  

 
  



RUATANIWHA WATER STORAGE SCHEME – TERRESTRIAL ECOLOGY – ASSESSMENT OF ECOLOGICAL EFFECTS 
 

KESSELS & ASSOCIATES LTD MAY 2013 113 

15 Acknowledgements 

The terrestrial ecology team would like to thank many people and organisations for helping the 
KAL team in undertaking this substantial survey and assessment.   

Firstly and foremost we would like to thank the landowners of the Makaroro Valley, who allowed 
us on their property unreservedly and often at very short notice.  We would also like to thank the 
rest of the project team for helping us, particularly Larissa Coubrough, Graeme Hansen, Stephen 
Daysh, Martin Williams, Sven Exeter, Keiko Hashiba, Sally Chandler and Olivier Ausseill.  Thanks 
to Samuel Gibson for untiring help in the field.  Vaughan Keesing provided a valuable peer review 
role.  The input of the stakeholders consultation group was invaluable, particularly members of the 
Hawke’s Bay branch of the Royal NZ Forest and Bird Society, Benita Wakefield and Marge Hape 
of Tamatea Taiwhenua and John Cheyne from Hawke’s Bay Fish and Game Council.  We would 
also like to thank the local Department of Conservation staff, notably Neil Grant.  Finally, we would 
like to thank the Nettle Cottage at Ongaonga for excellent and homely accommodation.  

  



RUATANIWHA WATER STORAGE SCHEME – TERRESTRIAL ECOLOGY – ASSESSMENT OF ECOLOGICAL EFFECTS 
 

KESSELS & ASSOCIATES LTD MAY 2013 114 

16 References 

Adams, J; Cunningham, D; Molloy, J; & Phillipson, S.  1997.  Blue Duck (Whio) 
Hymenolaimus malacorhynchos Recovery Plan 1997-2007.  Threatened Species 
Recovery Plan No.22.  Department of Conservation,  Wellington. 

Allibone, R.; David, B.; Hitchmough, R.; Jellyman, D.; Ling, N.; Ravenscroft, P.; Waters, J.  
2010.  Conservation status of New Zealand freshwater fish, 2009, New Zealand Journal 
of Marine and Freshwater Research, First published on: 27 September 2010 (iFirst). 

Anderson, A.; McCormack, S.; Helden, A.; Sheridan, H.; Kinsella, A.; Purvis, G.  2011.  The 
potential of parasitoid Hymenoptera as bioindicators of arthropod diversity in agricultural 
grasslands. Journal of Applied Ecology 48: 382–390. 

Atkinson, I.A.E. 1985.  Derivation of vegetation mapping units for an ecological survey of 
Tongariro National Park, North Island, New Zealand. New Zealand Journal of Botany 23: 
361-378. 

Bell, D.; Lawrence, S.  2009.  New Zealand falcon (Falco novaeseelandiae) distribution 
survey 2006-09.  Short Communication.  Notornis 56: 217-221. 

Berry, J.A. 2007a.  Checklist of New Zealand Hymenoptera. World Wide Web electronic 
publication. Viewed January/February 2012. 
<www.landcareresearch.co.nz/research/biosystematics/invertebrates/hymenoptera/chec
klist_index.asp>. 

Berry, J.A. 2007b.  Alysiinae (Insecta: Hymenoptera: Braconidae). Fauna of New Zealand 
58. 

Berry, J.A. 1995.  Moranilini (Insecta: Hymenoptera). Fauna of New Zealand 33. 

Borkin, K.M.  2010.  Ecology of New Zealand’s Long-Tailed Bat (Chalinolobus tuberculatus) 
in exotic plantation forest. Unpublished PhD thesis, University of Auckland. 

Borkin, K.M.; Parsons, S.  2009.  Long-tailed bats’ use of a Pinus radiata stand in Kinleith 
Forest: Recommendations for monitoring. New Zealand Journal of Forestry 53: 38-43. 

Borkin, K.M.; Parsons, S.  2010.  The importance of exotic plantation forest for the New 
Zealand long-tailed bat (Chalinolobus tuberculatus). New Zealand Journal of Zoology 37: 
35-51. 

Borkin, K.M.; Parsons, S.  2011.  Home range and habitat selection by a threatened bat in 
exotic plantation forest. Forest Ecology and Management 262: 845-852. 

Borkin, K.M.; O’Donnell, C.; Parsons, S.  2011. Bat colony size reduction coincides with 
clear-fell harvest operations and high rates of roost loss in plantation forest. Biodiversity 
and Conservation 20: 3537-3548. 

Bullock, J.M. 1998.  Community translocation in Britain: Setting objectives and measuring 
consequences. Biological Conservation 84: 199 – 214. 

Business and Biodiversity Programme Offsets Programme (BBOP)  2009.  Biodiversity 
Offset Design Handbook, BBOP, Washington, D.C., ISBN 978-1-932928-31-0. 

CSIRO, 2012.  Australian Insect Families. Viewed January/February 2012,>. 
 
de Lange, P.J.; Norton, D.A.; Courtney, S.P.; Heenan, P.B; Barkla, J.W.; Cameron, E.K.; 

Hitchmough, R.; Townsend, A.J.  2009.  Threatened and uncommon plants of New 
Zealand (2008 revision). New Zealand Journal of Botany 47: 61-96. 

Davies, T.H.  1986.  The Arthropoda of Hawke’s Bay, New Zealand. A community service 
project 1986. 81p. 

Davies-Colley, R.J.; Payne, G.W.; Van Elswijk, M.  2000.  Microclimate gradients across a 
forest edge. New Zealand Journal of Ecology 24:111-121. 



RUATANIWHA WATER STORAGE SCHEME – TERRESTRIAL ECOLOGY – ASSESSMENT OF ECOLOGICAL EFFECTS 
 

KESSELS & ASSOCIATES LTD MAY 2013 115 

Dawson, D.G.; Bull, P.C.  1975.  Counting birds in New Zealand forests. Notornis 22: 101-
109. 

Dekrout, A.  2009.  Monitoring New Zealand long-tailed bats (Chalinolobus tuberculatus) in 
urban habitats: ecology, physiology and genetics. Unpublished PhD thesis, University of 
Auckland. 

Department of Conservation.  1992.  Ruahine Forest Park Conservation Management Plan. 
Hawke’s Bay Conservancy Series Number 4, Department of Conservation, Napier. 

Didham, R.K.; Hammond, P.M.; Lawton, J.H.; Eggleton, P.; Stork, N.E.  1998.  Beetle 
species responses to tropical forest fragmentation. Ecological Monographs 68: 295–323. 

Didham, R.K.; Barker, G.M.; Costall, J.A.; Denmead, L.H.; Floyd, C.G.; Watts, C.H.  2009.  
The interactive effects of livestock exclusion and mammalian pest control on the 
restoration of invertebrate communities in small forest remnants. New Zealand Journal of 
Zoology 36: 135–163. 

Donovan, B.J. 2007.  Apoidea (Insecta: Hymenoptera). Fauna of New Zealand 57. 

Ewers, R.M.; Didham, R.K.  2008.  Pervasive impact of large-scale edge effects on a beetle 
community. Proceedings of the national Academy of Sciences USA 105: 5426–5429. 

Fischer, J.; Lindenmayer, D.B.  2007.  Landscape modification and habitat fragmentation: a 
synthesis, Global Ecology and Biogeography 16: 265–280. 

Forbes, A.  2011.  Preliminary Terrestrial Ecology Assessment of Makaroro & Makaretu 
Water Augmentation. Prepared for Hawke’s Bay Regional Council. MWH, Hamilton. 

Forbes, A.; Stephenson, B.; Cameron, F.; Herbert, S.; Bell, T.  2011. Tukituki Catchment 
Terrestrial Ecology Characterisation. Hawke’s Bay Regional Council. HBRC Plan 
Number 4294. 

Fraser, S.E.M.; Dytham, C.; Mayhew, P.J.  2007.  Determinants of parasitoid abundance and 
diversity in woodland habitats. Journal of Applied Ecology 44: 352–61. 

Fromont, M.  1991.  Protected Natural Areas Survey of the Ruahine Lowlands.  Department 
of Conservation, Hawke’s Bay Conservancy Office. 

Grantham, H.S.; Pressey, R. L.; Wells, J. A.; Beattie, A. J. 2010. Effectiveness of Biodiversity 
Surrogates for Conservation Planning: Different Measures of Effectiveness Generate a 
Kaleidoscope of Variation. PloS ONE 5: e11430. doi:10.1371/journal.pone.0011430. 

Green, C.J.  2002.  Recovery of invertebrate populations on Tiritiri Matangi Island, New 
Zealand following eradication of Pacific rats (Rattus exulans) [abstract]. In: Veitch CR, 
Clout, MN ed. Turning the tide: the eradication of invasive species. Gland, Switzerland 
and Cambridge, UK, IUCN SSC Invasive Species Specialist Group. 407p. 

Harris, A.C. 1994.  Sphecidae (Insecta: Hymenoptera). Fauna of New Zealand 32. 

Harris, A.C. 1987.  Pompilidae (Insecta: Hymenoptera). Fauna of New Zealand 12. 

Harris, R.J.; Burns, B.R.  2000.  Beetle assemblages of kahikatea forest fragments in a 
pasture-dominated landscape. New Zealand Journal of Ecology 24: 57–68. 

Hawke’s Bay Regional Council (HBRC)  2011.  Proposed Regional Pest Management 
Strategy 2011. Asset Management Group - Technical Report. HBRC Plan Number 3874. 
ISBN 1-877405-07-8. Hawke’s Bay Regional Council, Napier, New Zealand. 66p. 

Hawke’s Bay Regional Investment Company Ltd. (HBRIC) 2013f. Ruataniwha Water Storage 
Scheme – Proposed Integrated Mitigation and Offset Approach. Napier, New Zealand. 

Heather, B.D.; Robertson, H.A.  2005.  The Field Guide to the Birds of New Zealand, 2nd 
edition. Viking, Auckland. 440p. 

Hitchmough, R.; Bull, L.; Cromarty, P. (comps.).  2007.  New Zealand Threat Classification 
System lists 2005. Threatened species occasional publication 23, Department of 
Conservation, Wellington, New Zealand. 210p. 



RUATANIWHA WATER STORAGE SCHEME – TERRESTRIAL ECOLOGY – ASSESSMENT OF ECOLOGICAL EFFECTS 
 

KESSELS & ASSOCIATES LTD MAY 2013 116 

Hitchmough, R.A.; Hoare, J.M.; Jamieson, H.; Newman, D.; Tocher, M.D.; Anderson, P.J.; 
Lettink, M.; Whitaker, A.H.  2010.  Conservation status of New Zealand reptiles, 2009, 
New Zealand Journal of Zoology 37: 203–224 

Howell, L.; Gaze, P.D.  1987.  Classified summarised notes, 1 July 1985 to 30 June 1986. 
Notornis 34: 117-166. 

Holzapfel, S.; Robertson, H.A.; McLennan J.A.; Sporle, W.; Hackwell, K.; Impey, M.  2008. 
Kiwi (Apteryx spp) recovery plan 2008 - 2018.  Threatened species recovery plan 60, 
Department of Conservation, Wellington.  ISBN 978–0–478–14523–6. 

Hughey, K.F.D.  1998.  Nesting home range sizes of Wrybill (Anarhynchus frontalis) and 
Banded Dotterel (Charadrius bicinctus) in relation to braided riverbed characteristics. 
Notornis 45: 103-111. 

Hurst, J.M.; Allen, R.B.  2007a.  The Recce method for describing New Zealand vegetation: 
field protocols, Manaaki Whenua-Landcare Research, Lincoln, New Zealand. ISBN 978-
0-478-09393-3. 39 p. 

Hurst, J.M.; Allen, R.B.  2007b.  A permanent plot method for monitoring indigenous forests: 
field protocols, Manaaki Whenua-Landcare Research, Lincoln, New Zealand. ISBN 978-
0-478-09392-6. 66 p. 

Hutcheson, J.; Walsh, P.; Given, D.R. 1999. Potential value of indicator species for 
conservation and management of New Zealand terrestrial communities. Science for 
Conservation: 109. Department of Conservation, Wellington, New Zealand. 

Jane, G.; Donaghy, G.  2006.  Plant list for Yeoman’s track - Ruahines fringes. Recorded on 
1 January 2006. 4p. 

Jewell, T.  2008.  Reptiles & Amphibians of New Zealand.  Revised 2011.  New Holland, 
Auckland. 143p. 

Keeley, B.R.; Gaze P.D. 1988:  Classified summarised notes, 1 July 1986 to 30 June 1987. 
Notornis. 35(4), 285-323. Medway, D. G. 2000: The Reed Field Guide To Common New 
Zealand Shorebirds.  Reed Books, Auckland. 155p. 

Kerr J.T.; Sugar A.; Packer, L.  2000.  Indicator taxa, rapid biodiversity assessment, and 
nestedness in an endangered ecosystem. Conservation Biology 14: 1726–1734. 

Lassau, S.A.; Hochuli, D.F.  2005.  Wasp community responses to habitat complexity in 
Sydney sandstone forests. Austral Ecology 30: 179–87. 

Laurance, W.F.; Yensen, E.  1991.  Predicting the impacts of edge effects in fragmented 
habitats. Biological Conservation 55: 77-92. 

Lee, A.  1994.  Heretaunga Ecological District.  Survey report for the Protected natural Areas 
Programme.  Department of Conservation, Napier. 

Le Roux, D.S.  2010.  Monitoring long-tailed bats (Chalinolobus tuberculatus) activity and 
investigating the effect of aircraft noise on bat behaviour in a modified ecosystem. 
Unpublished MSc thesis, University of Waikato. 

Le Roux, D and Le Roux, N., in press. Hamilton Bat Survey 2011-2012. Kessels & Associates 
and Project Echo. Unpublished Report. 

Marshall, B.A; Barker, G.M.  2007.  A revision of New Zealand land snails of the genus 
Cytora Kobelt & Möllendorff, 1897 (Mollusca: Gastropoda: Pupinidae). Tuhinga 18: 49–
113. 

Mazurek, M.J.; Zielinski, W.J.  2004.  Individual legacy trees influence vertebrate wildlife 
diversity in commercial forests. Forest Ecology and Management 193: 321-334. 

McGuinness, C.A.  2001.  The conservation requirements of New Zealand's nationally 
threatened invertebrates. Threatened Species Occasional Publication 20: 658 p. 
Published by the Department of Conservation, Wellington. 



RUATANIWHA WATER STORAGE SCHEME – TERRESTRIAL ECOLOGY – ASSESSMENT OF ECOLOGICAL EFFECTS 
 

KESSELS & ASSOCIATES LTD MAY 2013 117 

McLennan, J.A.; Potter, M. A.; Robertson, H.A; Wake, G.C.; Colbourne, R.; Dew, L. 1996: 
Role of predation in the decline of kiwi, Apteryx spp., in New Zealand. New Zealand 
Journal of Ecology 20: 27-35. 

Meads, M.J.; Walker, K.J.; Elliott, G.P.  1984.  Status, conservation, and management of the 
land snails of the genus Powelliphanta (Mollusca: Pulmonata). New Zealand Journal of 
Zoology 11: 277–306. 

Medway, D.G.  2000.  The Reed Field Guide to Common  New Zealand Shorebirds.  Reed, 
Auckland.  155p. 

Merrett, M.F.  2001.  The impact of quarry edges on indigenous forests. Landcare Research 
Contract Report: LC0001/064, Hamilton. 

Ministry for the Environment and Department of Conservation.  2007.  Protecting our Places: 
Information about the Statement of National Priorities for Protecting Rare and 
Threatened Biodiversity on Private Land. 

Miskelly, C.M.; Dowding, J.E.; Elliott, G.P.; Hitchmough, R.A.; Powlesland, R.G.; Robertson, 
H.A.; Sagar, P.M.; Scofield, R.P.; Taylor, G.A.  2008.  Conservation status of New 
Zealand birds. Notornis 55: 117–135. 

Murcia, C.  1995.  Edge effects in fragmented forests: implication for conservation. Tree 10: 
58-62. 

MWH  2011.  Preliminary terrestrial ecology assessment of Makaroro and Makaretu water 
storage site options - Ruataniwha basin water augmentation. Contract report prepared 
for Hawke’s Bay Regional Council. 

Naumann, I.D.  1988.  Ambositrinae (Insecta: Hymenoptera: Diapriidae). Fauna of New 
Zealand 15. 

Newman, D.G.; Bell, B.D.; Bishop, P.J.; Burns, R.; Haigh, A.; Hitchmough, R.A.; Tocher, M.  
2010.  Conservation status of New Zealand frogs, 2009, New Zealand Journal of 
Zoology 37: 121–130. 

Nielsen, S. V.; Bauer, A. M.; Jackman, T. R.; Hitchmough, R. A.; Daugherty, C. H. 2011: New 
Zealand geckos (Diplodactylidae): Cryptic diversity in a post-Gondwanan lineage with 
trans-Tasman affinities. Molecular Phylogenetics and Evolution 59: 1–22. 

Noyes, J.S.; Valentine, E.W.  1989a.  Chalcidoidea (Insecta: Hymenoptera) - Introduction, 
and review of smaller families. Fauna of New Zealand 18. 

Noyes, J.S.; Valentine, E.W.  1989b.  Mymaridae (Insecta: Hymenoptera). Fauna of New 
Zealand 17. 

Noyes, J.S.  1988.  Encyrtidae (Insecta: Hymenoptera). Fauna of New Zealand 13. 

O'Donnell, C.F.J.  2000.  Influence of season, habitat, temperature, and invertebrate 
availability on nocturnal activity of the New Zealand long- tailed bat (Chalinolobus 
tuberculatus). New Zealand Journal of Zoology 27: 207-221. 

O’Donnell, C.F.J.  2001a.  Advances in New Zealand mammalogy 1990-2000: Long- tailed 
bat. Journal of the Royal Society of New Zealand, 31: 43-57. 

O’Donnell, C.F.J.  2001b.  Home range and use of space by Chalinolobus tuberculatus, a 
temperate rainforest bat from New Zealand. Journal of Zoology (London) 253: 253 - 264. 

O'Donnell, C.F.J.  2002.  Timing of breeding, productivity and survival of long-tailed bats 
Chalinolobus tuberculatus (Chiroptera: Vespertilionidae) in cold-temperate rainforest in 
New Zealand. Journal of Zoology (London) 257: 311-323. 

O'Donnell, C.F.J.; Sedgeley, J.A.  1999.  Use of roosts by the long-tailed bat, Chalinolobus 
tuberculatus, in temperate rainforest in New Zealand. Journal of Mammalogy 80: 913-
923. 



RUATANIWHA WATER STORAGE SCHEME – TERRESTRIAL ECOLOGY – ASSESSMENT OF ECOLOGICAL EFFECTS 
 

KESSELS & ASSOCIATES LTD MAY 2013 118 

O'Donnell, C.F.J.; Christie, J.E.; Hitchmough, R.A.; Lloyd, B.; Parsons, S.  2010.  The 
conservation status of New Zealand bats, 2009. New Zealand Journal of Zoology 37: 
297–311. 

Parsons, S.  2001.  Identification of New Zealand bats in flight from analysis of echolocation 
calls by artificial neural networks. Journal of Zoology (London) 253: 447-456. 

Parsons, S.; Szewczak, J.  2009.  Detecting, recording and analysing the vocalisations of 
bats. In Ecological and Behavioural Methods for the Study of Bats (eds. T.H. Kunz and 
S. Parsons). Johns Hopkins University Press. 91-111. 

Parsons, S.  2010.  Effects of Titoki Quarry on Long-Tailed Bats.  Unpublished consultancy 
report – Walking Bats, Auckland. 

Parrish, G.R.; Lock, J. W.  1995.  Classified Summarised Notes North Island 1 July 1993 to 
30 June 1994. Notornis 42: 145-173. 

Parrish, G.R.; Lock, J. W.  1997.  Classified Summarised Notes North Island 1 July 1995 to 
30 June 1996. Notornis 44: 79-109. 

Robertson, C.J.R.; Hyvönen, P.; Fraser, M. J.; Pickard, C.R. 2007. Atlas of Bird Distribution 
in New Zealand 1999-2004.  The Ornithological Society of New Zealand, Inc., 
Wellington. 533p. 

Sauberer, N.; Zulka, K.P.; Abensperg-Traun, M.; Berg, H.-M.; Bieringer, G.; Milasowsky, N.; 
Moser, D.; Plutzar, C.; Pollheimer, M.; Storch, C.; Trostl, R.; Zechmeister, H.; Grabherr, 
G. 2004. Surrogate taxa for biodiversity in agricultural landscapes of eastern Austria. 
Biological Conservation 117:181-190. 

Saunders, D.A.; Hobbs, R.J.; Margules, C.R.  1991.  Biological consequences of ecosystem 
fragmentation: a review. Conservation Biology 5:18-32. 

Schnitzler, F.R.  2008.  The effect of habitat area, isolation and plant diversity on parasitoid 
community structure: A study in urban forest fragments. In Hymenopteran Parasitoid Diversity 
& Tri-Trophic Interactions: The Effects of Habitat Fragmentation in Wellington, New Zealand. 
PhD thesis. Victoria University of Wellington. New Zealand. 

Seaton, R.  2010.  Primary evidence for the Hauāuru mā raki Wind Farm proposal at the 
Board of Inquiry. 

Sedgeley, J.A., O’Donnell, C.F.J.  1999.  Factors influencing the selection of roost cavities by 
a temperate rainforest bat (Vespertilionidae: Chalinolobus tuberculatus) in New Zealand. 
Journal of Zoology (London) 249: 437–446. 

Sedgeley, J.A., and O’Donnell, C.F.J.  2004.  Roost use by long-tailed bats in South 
Canterbury: examining predictions of roost-site selection in a highly fragmented 
landscape. New Zealand Journal of Ecology 28: 1-18. 

Sherley, G.H.  1998.  Threatened weta recovery plan. Threatened Species Recovery Plan 
25. Department of Conservation, Wellington, N.Z. 

Sinclair, L.; McCartney, J.; Godfrey, J.; Pledger, S.; Wakelin, M.; Sherley, G.  2005.  How did 
invertebrates respond to eradication of rats from Kapiti Island, New Zealand? New 
Zealand Journal of Zoology 32: 293–315. 

Solem, A., Climo, F.M, Roscoe, D.J.  1981.  Sympatric species diversity of New Zealand land 
snails. New Zealand Journal of Zoology, 8: 453–485. 

Steffan-Dewenter, I.; Tscharntke, T.  2000.  Butterfly community structure in fragmented 
habitats. Ecology Letters 3: 449–56. 

Taylor, G.A.; Parrish, G.R.  1992.  Classified Summarised Notes North Island 1 July 1990 to 
30 June 1991.  Notornis 39: 161-210. 

Taylor, G.A.; Parrish, G.R.  1994.  Classified Summarised Notes North Island 1 July 1991 to 
30 June 1992.  Notornis 41: 1-49. 



RUATANIWHA WATER STORAGE SCHEME – TERRESTRIAL ECOLOGY – ASSESSMENT OF ECOLOGICAL EFFECTS 
 

KESSELS & ASSOCIATES LTD MAY 2013 119 

Taylor, G.A.; Parrish G.R.  1994.  Classified summarised notes, North Island 1 July 1992 to 
30 June 1993. Notornis. 41: 235-274. 

Thomas, D.W.  1998.  The distribution of bats in different ages of douglas-fir forests. Journal 
of Wildlife Management 52: 619-626. 

Tonkin & Taylor  2011.  Ruataniwha Water Storage Project: Technical feasibility study – 
Initial project description November 2011. Contract report for Hawke’s Bay Regional 
Council. T & T Reference 27690.100. 

Tonkin & Taylor  2012.  Ruataniwha Water Storage Project: Feasibility Project Description 
May 2012. Contract report for Hawke’s Bay Regional Council. T & T Reference 
27690.100. issue 4. 

Tonkin & Taylor  May 2013a.  Ruataniwha Water Storage Scheme Project Description report 
for Hawke's Bay Regional Investment Company Limited. May 2013. 

Tonkin & Taylor  May 2013b. Sedimentation Study submitted with the application. May 2013. 

Towns, D.R.  1999.  Cyclodina spp. Skink recovery plan. 1999-2004. Threatened species 
recovery plan 27. Department of Conservation. 69p. 

Townsend, A.J.; de Lange, P.J.; Duffy, C.A.J.; Miskelly, C.M.; Molloy, J.; Norton, D. 2008. 
New Zealand Threat Classification System manual. Department of Conservation, 
Wellington. 35 p 

Trewick, S.A.; Morgan-Richards, M.  2000.  Artificial weta roosts: a technique for ecological 
study and population monitoring of tree weta (Hemideina) and other invertebrates. New 
Zealand Journal of Ecology 24: 201–208. 

Van Nouhuys, S.; Hanski, I.  1999.  Host diet affects extinctions and colonizations in a 
parasitoid metapopulation. Journal of Animal Ecology 68: 1248–58. 

Vogt, K.A.; Gordon, J.C.; O'Hara, J.L.; Wargo, J.P., Vogt, D.J.; Asbjornsen, H.; Palmiotto, 
P.A.; Clark, H.J.; Keaton, W.S.; Patel-Weynand, T.; Witten E.  1996.  Ecosystems: 
Balancing Science With Management. New York, Springer-Verlag. 

Walker, S.; Price, R.; Rutledge, D.  2004.  New Zealand´s remaining indigenous cover: 
recent changes and biodiversity protection needs. Landcare Research Contract Report 
LC0405/038 prepared for Department of Conservation. 

Walker, S.; Cieraad, E.; Grove, P.; Lloyd, K.; Myers, S.; Park, T.; Porteous, T.  2007.  Guide 
for users of the threatened environment classification. Ver. 1.1. Landcare Research New 
Zealand Ltd., 35p. 

Ward, D.F.  2011.  Terrestrial invertebrate identification and interpretation from Karamu and 
Tukituki river habitats. Short report prepared for MWH NZ Ltd. Landcare Research. 
Auckland. 

Ward, D.F., Early, J.W.  2010.  Guide to the family-level identification of Hymenoptera in New 
Zealand v1.0. Online LUCID Phoenix key. Viewed January/February 2012. 
<http://www.landcareresearch.co.nz/research/biosystematics/invertebrates/hymenoptera
/family_key/>. 

Ward, D.F.; Larivière, M.C.  2004.  Terrestrial invertebrate surveys and rapid biodiversity 
assessment in New Zealand: lessons from Australia. New Zealand Journal of Ecology 
28: 151–159. 

Watts, C.H.  2007.  Beetle community responses to mammal eradication in the Southern 
Exclosure on Maungatautari. Landcare Research contract report LC0607/170. 

Watts, C.  2010.  Hauāuru mā raki – Waikato wind farm invertebrate community survey. 
Contract report prepared for Contact Energy. Landcare Research. Lincoln. 

Webb, T.  2010.  Irrigability of Ruataniwha Soils. Landcare Research New Zealand Ltd. 



RUATANIWHA WATER STORAGE SCHEME – TERRESTRIAL ECOLOGY – ASSESSMENT OF ECOLOGICAL EFFECTS 
 

KESSELS & ASSOCIATES LTD MAY 2013 120 

Williams, P.A.; Wiser, S.; Clarkson, B.; Stanley, M.C.  2007.  New Zealand's historically rare 
terrestrial ecosystems set in a physical and physiognomic framework. New Zealand 
Journal of Ecology 31: 119-128. 

Young, A.; Mitchell, N.  1994.  Microclimate and vegetation edge effects in fragmented 
podocarp-broadleaf forest in New Zealand. Biological Conservation 67: 63-72. 


	Executive Summary
	1 Introduction
	1.1 Project Outline
	1.2 Report Structure

	2 Methodology
	2.1 Method Overview
	2.2 Review of Existing Literature and Information
	2.3 Biodiversity Offsetting

	3 The Ecological Landscape Context
	3.1 Ecological Districts
	3.2 Threatened Environments
	3.3 Soil Types
	3.4 Existing Protected Natural Areas

	4 Threatened and At Risk Species
	4.1 Methodology
	4.2 Summary of Threatened Flora and Fauna found within the Study Area

	5 Botanical Surveys & Assessment
	5.1 Summary
	5.2 Methodology
	5.3 Results
	5.3.1 Key Vegetation Communities
	5.3.2 Threatened Species


	6 Avifauna Surveys & Analysis
	6.1 Summary
	6.2 Methodology
	6.2.1 Desktop Analysis
	6.2.2 Field Reconnaissance
	6.2.3 Field Study Objectives
	6.2.4 Field Methods

	6.3 Results
	6.3.1 Scoping Study
	6.3.2 Overview
	6.3.3 Five-minute Bird Counts
	6.3.4 Walkthrough Surveys
	6.3.5 Nationally Threatened and At Risk Species
	6.3.6 Waipawa River Walkthrough Surveys


	7 Bat Surveys & Analysis
	7.1 Summary
	7.2 Bat Survey Objectives
	7.3 Methodology
	7.3.1 Survey Techniques and Analysis Parameters
	7.3.2 Survey 1 - Reservoir Area
	7.3.3 Survey 2 – Reservoir Area and Wider Landscape
	7.3.4 Surveys 3 and 4 – Reservoir Area and Wider Central Hawke’s Bay Landscape

	7.4 Results
	7.4.1 Survey 1 – Proposed Reservoir Area
	7.4.2 Survey 2 - Repeat Sampling in the Reservoir Area and Wider Landscape Survey
	7.4.3 Surveys 3 and 4 - Repeat Sampling in the Reservoir Area and Wider Landscape Survey, January and February 2013
	7.4.4 Habitat Utilisation


	8 Herpetofauna Surveys & Assessment
	8.1 Introduction
	8.2 Potential Lizard Species Present within the Study Area
	8.3 Methodology
	8.3.1 Artificial Cover Objects (ACOs)
	8.3.2 Tracking Tunnels
	8.3.3 Habitat Searches

	8.4 Results
	8.4.1 Southern North Island Forest Gecko
	8.4.2 ACOs and Tracking Tunnels


	9 Terrestrial Invertebrate Surveys & Assessment
	9.1 Summary
	9.2 Introduction
	9.3 Objectives
	9.4 Methodology
	9.4.1 Study Sites
	9.4.2 Survey Design
	9.4.3 Surveying Terrestrial Gastropods

	9.5 Results
	9.5.1 Hymenoptera Species Richness
	9.5.2 Land Snail Species Richness
	9.5.3 Weta Species
	9.5.4 Threatened Species


	10 Animal Pests and Weeds
	10.1 Animal Pests
	10.2 Weeds

	11 Ecological Significance Assessment
	11.1 Methodology
	11.2 National Assessment Criteria
	11.3 Significance Assessment according to Hawke’s Bay Regional Plan and Central Hawke’s Bay District Plan

	12 Assessment of Effects on Terrestrial Indigenous Fauna and Flora
	12.1 Summary of Effects on Terrestrial Fauna and Flora
	12.2 Vegetation Loss
	12.2.1 Quantification of Vegetation Communities in the Proposed Reservoir Area
	12.2.2 Edge & Drawdown Effects
	12.2.3 Invasion of Exotic Weeds
	12.2.4 Amelioration and Monitoring Recommendations for Indigenous Vegetation Effects

	12.3 Effects on Avifauna
	12.3.1 Summary of Key Adverse Effects
	12.3.2 Effects on Wader Species
	12.3.3 Effects on Indigenous Birds and their Habitats within the Reservoir/Dam Footprint
	12.3.4 Amelioration and Monitoring Recommendations for Indigenous Avifauna Effects

	12.4 Effects on Bats
	12.4.1 Background
	12.4.2 Determination of Habitat Loss
	12.4.3 Amelioration and Monitoring Recommendations for Bats

	12.5 Effects on Herpetofauna
	12.5.1 Assessment of Effects on Lizards
	12.5.2 Amelioration and Monitoring Recommendations for Lizards

	12.6 Effects on Invertebrates
	12.6.1 Determination of Habitat Loss
	12.6.2 Amelioration and Monitoring Recommendations for Invertebrates

	12.7 Ecological Effects of the Proposed Beach Nourishment Activities

	13 Biodiversity Offsetting Recommendations
	13.1 Offsetting Objectives and Methodology
	13.2 Regional Policy and Local Context
	13.3 Guidance from Developing Central Government Policy
	13.4 Specific Offset Mitigation Packages
	13.4.1 Recommended Mitigation and Offset Strategy
	13.4.2 Ruataniwha Reservoir Restoration Buffer and Catchment Enhancement Zone
	13.4.3 Ruataniwha Riparian Enhancement Zone (River Halo Project)
	13.4.4 Ruataniwha Threatened Species Habitat Enhancement
	13.4.5 Old Waipawa River Bed / Papanui Stream Restoration


	14 Conclusions & Recommended Amelioration Measures
	14.1 Key Findings
	14.2 Summary of Mitigation and Monitoring Recommendations

	15 Acknowledgements
	16 References



