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1. INTRODUCTION 
 

The Matukituki Valley Protection Project is a joint project between the Matukituki 

Charitable Trust (hereafter the Trust) and the Department of Conservation.  The 

current focus of the project is the West Matukituki valley, in Mt Aspiring National 

Park.  The Trust was established in 2013, and has the following objectives:   

 

 Protection of the native flora and fauna iconic to the valley; including kea, South 

Island robin, rock wren, kākā, and whio. 

 Reintroduction of appropriate fauna species into the valley. 

 Increased public awareness of the conservation values in the valley. 

 Increased public enjoyment of the conservation values in the valley. 

 

The Trust has established a network of 783 traps in the West Matukituki valley, with 

trap checking and maintenance requiring 1,100 hours per annum, undertaken 

primarily by volunteers.  Initially this programme was guided by the West Matukituki 

Management Plan (Wildland Consultants 2012).  The Trust funds an annual forest 

bird population survey undertaken by Mainly Fauna Ltd and supports monitoring 

programmes for kea (led by the Kea Conservation Trust), rock wren (led by the 

Department of Conservation), and South Island robin (undertaken by the Trust in 

partnership with the Department of Conservation). 

 

In 2017 the Trust requested that the Department of Conservation undertake an audit of 

their predator control programme in the West Matukituki (Reardon 2017).  The audit 

acknowledged that the Trust’s investment in large scale suppression of introduced 

predators was of very high value.  However, the audit also highlighted a lack of clear 

biodiversity objectives, and that it was difficult to assess conservation outcomes 

resulting from the Trust’s investment.  It was therefore suggested that a biodiversity 

recovery plan should be developed to provide clear biodiversity goals for the project. 

 

Specific points made in the audit included the following: 

 

 The need for targeted feral cat control. 

 That stoat trapping should be expanded into alpine areas to protect rock wren. 

 Assessment of the suitability of the West Matukituki River as whio habitat. 

 Identification of long-tailed bat roosts in the valley. 

 Expansion of kea protection in the valley, working closely with the Kea 

Conservation Trust. 

 Investigation of the feasibility of reintroducing species such as mohua and buff 

weka. 

 The need to undertake herpetological surveys in the valley. 
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After considering the findings of the audit, the Trust identified the following priorities 

for the recovery plan: 

 

 Future control options/opportunities to improve the management of the known 

threats that are field-ready, practical, cost-effective, and based on the best and 

most relevant science and technology. 

 The relationship/relevance of other existing predator control (i.e. the Department 

of Conservation’s aerial 1080 programme) and monitoring programmes (i.e. the 

Kea Conservation Trust’s work) within the valley and how this could be 

enhanced, for example by increasing connectivity between control operations, and 

through monitoring. 

 Future translocation opportunities for species such as mohua and how the Trust 

can best position itself to achieve these. 

 Future longer-term work streams. 

 Improving/expanding the existing monitoring programmes and the establishment 

of new ones. 

 Formulation of key performance targets and indicators.  

 

In particular, the Trust has expressed an interest in implementing management that 

would make the valley eligible for reintroduction of mohua.  The Trust has also 

indicated that they consider that the reintroduction of buff weka is a low priority. 

 

This biodiversity recovery plan addresses the matters raised in the audit, and will be 

used as an operational plan for the next five years.   

 

 

2. ECOLOGICAL CONTEXT 
 

2.1 Arawata Ecological District 
 

The study area is predominantly in the Arawata Ecological District which is 

characterised by moderately steep, strongly glaciated mountains and flat valley floors, 

with an altitudinal range from 150 metres to the summit of Mt Aspiring at 

3,027 metres above sea level.  Valleys drain to the north, southeast, and east.  The 

geology mostly comprises Haast schist with Holocene gravels, sands,  and silt in river 

valleys, with an altitudinal sequence of stony, shallow to moderately-deep steepland 

soils from schist. The Ecological District experiences a very high rainfall, mostly 

5,000-8,000 mm per annum.  The West Matukituki is a montane to alpine 

environment.  There are extensive snowfields above 2,000 metres (McEwen 1987). 

 

2.2 Vegetation 
 

Beech forest is the predominant forest type in the West Matukituki.  Red beech/ 

tawhairaunui (Fuscospora fusca) is present in warm valley sites.  Mountain beech/ 

tawhairauriki (F. cliffortioides) dominates the drier, eastern end of the valley, while 

silver beech/tawhai (Lophozonia menziesii) increases towards the wetter, western end.  
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Above the tree line, at about 1,100 metres above sea level, stunted subalpine 

shrubland gives way to alpine snow tussock (Chionochloa sp.) grasslands and 

fellfields (www.doc.govt.nz). 

 

2.3 Fauna 
 

The East and West Matukituki valleys have high habitat values for fauna, including 

South Island robin (Petroica australis australis; At Risk-Declining), southern rock 

wren (Xenicus gilviventris “southern”; Threatened-Nationally Endangered), and kea 

(Nestor notabilis; Threatened-Nationally Endangered) in subalpine and alpine areas 

(Department of Conservation 2011). 

 

2.4 West Matukituki Ecosystem Management Unit 
 

West Matukituki has been identified by the Department of Conservation as an 

Ecosystem Management Unit (EMU).  EMUs are considered to be the best examples 

of each ecosystem class in New Zealand, based on comprehensiveness, 

complementarity, and representativeness, while taking into account their current 

condition, ease of management, and potential gains as a result of management.  The 

Department has a goal to manage the top 500 of these units to a high standard, to 

achieve ‘healthy and functioning’ ecosystems (Department of Conservation 2015). 

 

2.5 Beech and tussock masting 
 

Heavy beech seedfall events occur every 4-6 years.  During these heavy beech 

seedfall events the increased seed causes an increase in abundance of mice (Mus 

musculus) and ship rats (Rattus rattus) (King 1983).  Mice increase in all beech forest 

types, but rat increases are more closely related to red beech (Fuscospora fusca).  

Stoats (Mustela erminea) prey on the mice and rats and also increase in the spring and 

summer following heavy beech seedfall events (King 1983). 

 

The period following heavy beech seedfall events, when rodents and stoats increase in 

abundance, are times of very heightened risks for indigenous wildlife.  The increased 

number of stoats increases predation pressure on a wide range of species.  However, 

increased abundance of ship rats can be particularly devastating on forest birds.  For 

example, a rat plague at Mt Stokes, in the Marlborough Sounds, caused the local 

extinction of mohua (Mohoua ochrocephala) at the northern geographical limit of 

their range (Studholme 2000). 

 

Snow tussock (Chionochloa spp.) also have irregular heavy seedfall years, and these 

are typically synchronous with beech forest.  Rats are scarcer in the alpine zone, but 

mice also increase in abundance following heavy seeding of snow tussock (Wilson 

and Lee 2010) and it has been inferred that stoats most likely do the same. 

 

2.6 Predators in non-mast years 
 

In years of low beech seedfall, rodent populations in beech forest are typically quite 

low.  Ship rats, in particular, can become quite scarce and patchy in their abundance 

(Department of Conservation, unpubl. data).  In non-beech seedfall years, stoats 

remain ubiquitous in their distribution, both in forest and alpine habitats, typically 
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occurring at densities of one per square kilometre (Smith et al. 2008).  At these 

densities they can adversely affect species such as rock wren (Xenicus gilviventris) 

and whio/blue duck (Hymenolaimus malacorhynchos) (e.g. Whitehead et al. 2008).  

Stoats have large home ranges and simulation modelling has shown that parallel trap 

lines need to be within 600 metres to ensure that traps fall within all stoat home 

ranges (Smith et al. 2015). 

 

3. CURRENT STATE OF PLAY 
 

3.1 Trapping programme 
 

There are c.783 pest control devices deployed in the valley (Table 1, Figures 1-5): 

 

 DOC200 traps are primarily deployed in continuous forest or at high altitude, to 

target stoats.   

 DOC250 traps are mainly distributed along the riverine edge of the lower valley in 

pastoral country, where ferrets (Mustela furo) and hedgehogs (Erinaceus 

europaeus) are present.   

 Trapinators are being used in a the centre of the valley to control possums.   

 There are small numbers of Goodnature A12 possum traps and A24 rat and stoat 

traps throughout the valley. 

 
Table 1: Trap types and numbers in the West Matukituki valley. 
 
Trap Type Trap Numbers Purpose 

DOC200 Single 416 Stoats, weasels, rats 

DOC200 Doubles  42 Stoats, weasels, rats 

DOC250 Singles 165 All mustelids, hedgehogs 

A12 34 Possums 

A24 10 Rats and stoats 

Trapinator 116 Possums 

Total 783  

 

Intensive trapping has been established at the start of the valley in a location known as 

Hells Gate (Figure 2).  This intensive trapping is meant to act as a virtual barrier, to 

prevent predators moving up the valley. 

 

Trapping occurs on both sides of the river throughout the valley:  

 

 A single line of traps is deployed up the Rob Roy Stream (Figure 3).   

 There is a fairly intensive array of traps between the Cascade Hut and the bottom 

of Shovel Flat (Figure 4).  In this area traps reach treeline beneath Cascade 

Saddle.  

 Above treeline trapping occurs predominantly in the head of the valley around 

French Ridge, Gloomy Gorge, and the Liverpool Hut (Figure 5).  
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 A small number of isolated traps have been placed on the Shotover Saddle, to 

ascertain whether stoats are moving across the saddle into the West Matukituki 

valley. 

 

Between 1 January 2016 and 1 January 2019, 1,949 pests were caught in the valley: 

33 feral cats, two ferrets, 693 hedgehogs, 260 possums, 313 rats, 176 stoats, one 

weasel, 442 mice, and 29 rabbits.   

 

Stoats are caught throughout the valley, from Hells Gate to Scotts Bivouac, including 

up Rob Roy Stream, at Shotover Saddle and at Cascade Saddle.   

 

Feral cats have mostly been caught in the lower valley adjacent to farmland, but have 

been caught as high as Pearl Flat.   

 

Hedgehogs have been mainly caught on pastoral farmland in the lower valley and 

have not been caught much higher than Butlers Clearing.   

 

Rats have been caught throughout the valley, typically not on the higher altitude lines, 

although one was caught in a trap just below Liverpool Hut. 

 

3.1.1 Aerial application of 1080 
 

In response to the 2014 beech mast, the Department of Conservation identified 

565,000 hectares of high priority South Island beech forest for aerial treatment with 

1080 to control rats and stoats.  The objective of this ‘Battle For Our Birds’ is to avert 

predicted predator plagues, providing protection to indigenous bird, bat, and 

invertebrate species and opportunity for ongoing maintenance and recovery of 

vulnerable populations (Department of Conservation 2015). 

 

The West Matukituki is a ‘Battle For Our Birds’ site and the areas where 1080 is 

applied aerially are shown in Figure 1.  The most recent aerial application of 1080 in 

these areas was in October 2017, and another application is planned for spring 2019. 

 

3.1.2 Feral cats 
 

Feral cats (Felis catus) are a management conundrum because they are not 

specifically targeted with existing trap lines with the exception of occasional captures 

in DOC250 traps.  Their distribution in the valley is only poorly understood. 

 

The West Matukituki was surveyed for feral cats in May 2017 using a dog trained to 

detect cats (Aitcheson 2017).  Three cat scats were found: opposite the confluence to 

Rob Roy Stream, near Cascade Hut, and at the Aspiring Campsite clearing.  Although 

the survey was only limited to a few sites in the valley, it nevertheless suggests that 

feral cats are at low density and patchy in occurrence, but widely distributed in the 

valley.   
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3.2 Biodiversity monitoring and outcomes 
 

3.2.1 Forest bird population monitoring 
 

Over the past three years (2016-2018) during spring (October-November) a forest bird 

monitoring programme has been implemented in the West Matukituki valley 

(Broekema 2016, 2017, 2018).  This monitoring uses 30 transects that are 158-

865 metres long and at least 200 metres apart.  The transects are in beech forest and 

extend from Cascade Hut to above Shovel Flat on the true right side of the river, and 

from the Rob Roy Stream confluence to Gloomy Gorge on the true left side of the 

river.   

 

Data collection uses a distance sampling methodology, where transects are walked at 

a slow and constant speed, and the distances between the transect and birds seen or 

heard is recorded using a rangefinder.   

 

The data is modelled using the Distance 6.2 software programme (Thomas et al. 

2009), with species density per hectare estimated from the models.  Relative 

abundance indices of the birds are also calculated and reported as the mean number of 

birds counted per kilometre.  The report on the third year of this monitoring concluded 

that there were negative population trends for some species, e.g. korimako/bellbird 

(Anthornis melanura) and kākāriki (Cyanoramphus auriceps), while some species 

such as miromiro/tomtit (Petroica macrocephala) had an increasing population size 

(Broekema 2018). 

 

This is a rigorous monitoring programme and there is considerable value in 

continuing with it.  It is highly valuable to get model-based estimates of forest bird 

density with 95 percent confidence intervals, as these estimates will be more accurate 

than raw count data, assuming that the modelling is done appropriately given the data.  

Raw counts almost always underestimate density, and are affected by sampling bias 

such as probability of detection, e.g. bird behaviour making some species cryptic, or 

individual species being hard to detect in some years compared to others.   

 

However, to date, only three years of data have been collected and it is premature to 

draw conclusions about population trends.  Korimako/bellbird and kākāriki/ parakeet 

are not considered to be Threatened or At Risk, and kākāriki/parakeet are granivorous 

and can cycle with beech masts. Korimako/bellbird density was highest in 2017 

compared with 2016 and 2018, indicating that linear trend analysis such as regression 

is not appropriate for estimating population trajectories of these forest birds. 

Confidence intervals for the kākāriki/parakeet density estimates also overlap, 

suggesting that their density is fairly stable. Confidence intervals on the 

miromrio/tomtit density estimates between 2016-2018 also overlap, suggesting that 

miromiro/tomtits have a relatively stable population, rather than an increasing 

trajectory.   

 

Forest bird density estimates should continue to be plotted each year, and compared to 

those from previous years.  In general, it is expected that density estimates for most 

species should fluctuate, and it may take a decade or more to properly understand 

population trajectories or cycles.  However, any continuous, unfluctuating, decline 
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over a number of years, particularly where confidence intervals do not overlap, should 

be regarded as alarming. 

 

Once longer-term data has been collected the density estimates should be used in 

population viability analysis models to determine the long-term viability of forest 

birds species in the valley.  Species with a threat status - such as toutouwai/South 

Island Robin (At-Risk-Declining) - should be prioritised for this type of modelling. 

 

3.2.2 Long-tailed bats 
 

Long-tailed bats (Chalinolobus tuberculatus) were detected in the valley in 2015 

during an acoustic monitoring survey (Stewart 2016).  Acoustic monitoring devices 

were deployed in a number of locations between Cascade Hut and Pearl Flat, and in 

the Rob Roy catchment.  A total of 100 bat passes were detected between Aspiring 

Hut and Cascade Hut, but nowhere else, and it was concluded that there may be a 

small relict long-tailed bat population there (Stewart 2016).  Subsequent surveys in 

2016 and 2019 failed to detect the bats again, raising the question as to whether a 

relict population has died out (Paddy Stewart, pers. comm.).  However, survey 

methodologies over the past two years have not been consistent with the survey that 

detected the bats.  For example, in 2018 a hand-held detector was used instead of 

automatic bat monitors at fixed stations.  Given the differences in survey methodology 

it is likely that long-tailed bats are still present in the valley. 

 

Long-tailed bats are classified as Threatened-Nationally Critical (O’Donnell et al. 

2018) with populations across New Zealand predicted to decline by 90% over three 

generations (O’Donnell et al. 2010).  If bats are still present in the valley then, given 

their threat status, they should be considered to be a high priority for active protection. 

 

3.2.3 Rock wren 
 

Rock wren (Xenicus giviventris) and titipounamu/rifleman are (Acanthisitta chloris) 

the only two surviving members of the New Zealand wren family (Acanthisittidae).  

Rock wren is an alpine species that occurs above treeline and are classified as 

Threatened-Nationally Endangered (Robertson et al. 2017).   

 

Annual rock wren counts have been undertaken in the valley since 2016.  Counts are 

made at three locations within the valley: Gloomy Gorge, French Ridge, and 

Liverpool Hut.  Over the four years of monitoring the counts have fluctuated between 

51 and 31 birds (Table 2).   

 
Table 2:   Number of rock wren counted at three sites - Gloomy Gorge, French 

Ridge, and Liverpool Hut - in the West Matukituki Valley 2016-2019.  
Surveys were undertaken in February/March with the exception of the 
2018 survey which was undertaken in January. 

 
Year No. Rock Wren Counted 

2016 51 

2017  33 

2018 42 

2019 31 
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The data has been collected over too short a timeframe to infer trends.  Differences in 

counts between years could be attributable to a number of factors, including the 

spatial distribution of rock wren in the valley at the time of the surveys.  

Determination of whether population changes have actually occurred would require 

more careful analysis of longer term data.  Stoats and mice are known predators of 

rock wren and their nests (Michelsen-Heath 1989; Department of Conservation, 

unpubl. data).   

 

3.2.4 Kea 
 

Kea (Nestor notabilis; Threatened-Nationally Endangered) are present in the West 

Matukituki as.  Annual summer kea surveys have been carried out in the valley by the 

Kea Conservation Trust in collaboration with the Department of Conservation since 

2016 (Mosen 2018, Kea Conservation Trust 2019).  Monitoring involves treeline 

counts of kea at five sites: Liverpool Hut, French Ridge, Oates Bivy, Gloomy Gorge, 

and the head basin of Rob Roy Stream.  A total of 51 kea have been banded in the 

valley since 2016 (Kea Conservation Trust 2019).  During the 2018 survey a total of 

101 observations of kea were made, but it is not clear whether individuals may have 

been counted more than once (Mosen 2018).  In 2018 the majority of kea were 

observed on French Ridge.  No elevated lead levels were detected in six kea that were 

sampled.    There is considerable concern about kea in the valley, as monitoring has 

not detected any breeding activity, and few fledglings have been observed (Kea 

Conservation Trust 2019).  It is hypothesised that feral cats may be a threat to adult 

kea, based on research in the Arthurs Pass area (Kea Conservation Trust 2019). 

 

Overall, it is difficult to discern the status of kea in the West Matukituki from the data 

available without a clearer breakdown of the data or some data analysis, and 

comparisons with survey data from other years. 

 

3.2.5 South Island robin 
 

Toutouwai/South Island robin (Petroica australis, At Risk-Declining) had become 

locally extinct in the West Matukituki, but 22 birds were reintroduced in 2008 (Clark 

and Gaud 2009).  Eleven years later the reintroduction seems to have been successful 

with toutouwai/robins detected on all but three of the 32 forest bird monitoring 

transects assessed between 2016 and 2018.  However, sightings on some transects are 

quite low, with only 1-2 toutouwai/robins seen.  There is also evidence of further 

expansion, with robins observed in Rob Roy Stream and the East Matukituki Valley, 

and the Trust in collaboration with the Department of Conservation have banded over 

150 birds (Stuart Thorne pers. comm). 

 

 

4. BIODIVERSITY GOALS  
 

4.1 Species-based priorities  
 

Table 3 ranks species that are either known to be present in the valley, or the Trust 

and/or Department of Conservation audit have suggested could be reintroduced, based 

on their threat status.  Buff weka are included in Table 3 but are not discussed further 

in this plan. 
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Table 3: Priority fauna species ranked by their threat status. Bird threat rankings are 

from Robertson et al. (2017), long-tailed bat status is from O’Donnell et al. 
(2018). 

 
Species Latin Name Threat Status Comment 

Long-tailed bat Chalinolobus tuberculatus Threatened-Nationally 
Critical 

Probably present 

Kea Nestor notabilis Threatened-Nationally 
Endangered 

Present 

Rock wren Xenicus gilviventris Threatened-Nationally 
Endangered 

Present 

Blue duck Hymenolaimus 
malacorhynchos 

Threatened-Nationally 
Vulnerable 

Not present 

South Island robin Petroica australis At Risk-Declining Present 

Mohua Mohoua ochrocephala At Risk-Recovering Not present 

Buff weka Gallirallus australis hectori At Risk-Relict Not present 

 

4.2 Long-tailed bats 
 

A high priority should be to determine whether long-tailed bats are still present in the 

valley, the extent of the population, and where roost trees are.  This should include 

carefully-designed best practice acoustic monitoring, repeated annually.  Radio-

tracking to determine the location of roosts would also be beneficial. 

 

Long-tailed bats would also benefit from the rat control described in Section 5.3 

below. 

 

4.3 Kea 
 

Monitoring goals for kea have been established in ‘A Strategic Plan for Kea 

Conservation’ (Orr-Walker 2015).  These include measuring and understanding kea 

population size, trends, dynamics, and genetic structure.  The approach suggested is to 

undertake localised census counts at selected sites.  The Trust should work with the 

Kea Conservation Trust to ensure that kea monitoring in the West Matukituki 

continues and is aligned with objectives in the strategic plan for kea.  More thorough 

analysis of kea monitoring data collected in the valley should be undertaken, so that 

the status of the kea population is better understood.  This should include reporting 

on: 

 

 The ratio of banded versus unbanded kea seen on treeline transects. 

 The ratio of juvenile versus adult and male versus female kea seen. 

 Group sizes, particularly family groups, and groups of juveniles. 

 

Kea nest on the ground below the treeline of high altitude beech forest (Kemp 2013), 

nesting in natural cavities, e.g. under rocks, or at the base of large trees.  

 

Kea are likely to benefit from the treeline trap lines described for rock wren in 

Section 4.4 below and in Section 5.2. 

 

It would be useful to have more direct evidence of whether feral cats are a threat to 

kea populations in the West Matukituki, as the inferences made in Kea Conservation 
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Trust (2019) are circumstantial.  If there is evidence that feral cats are adversely 

affecting kea then intensified feral cat control would need to be elevated to be a high 

priority.  Ideally, trail cameras would be the best way to monitor kea nests and collect 

this information, but it has been difficult to find kea nests in the West Matukituki to 

date.  Another option would be to radio-track a sample of feral cats to see whether 

they are ranging into the high altitude areas where kea nest.  Given sufficient funding, 

feral cats caught in cage traps in the valley floor could be fitted with radio-collars and 

then radio-tracked from the ground and aerially using helicopters. 

 

4.4 Rock wren 
 

Annual rock wren counts should be continued and attempts also should be made to 

map the territories of territorial pairs (c.f. Svensson 1979, Dowding 2012). 

 

Two parallel horizontal trap lines should be established in important rock wren areas: 

one that follows bush line and one that is 500 metres above it, along a ridge line, 

tussock face, or bench.  On each line, traps should be spaced 200 metres apart.  This 

method has been demonstrated to be very effective at protecting rock wren in the 

Haast Range (Figure 6). 

 

 
 

Figure 6:  Number of territorial rock wren at an alpine site at Haast Pass 
2012-13 to 2017-18 (Department of Conservation, unpubl. data).  
Stoat control using bush edge and alpine trap-lines 500 metres 
apart was implemented during the summer of 2016-2017. 

 

 

4.5 Whio/blue duck 
 

Whio/blue duck (Hymenolaimus malacorhynchos, Threatened-Nationally Vulnerable) 

have not been observed in the West Matukituki since the 1970s and 1980s (Stu 

Thorne, pers. comm.), and are assumed to be locally extinct.  

 

The whio/blue duck recovery plan describes a preferred recovery option of managing 

whio in selected sites where they still occur (Glaser et al. 2010).  These sites are 
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divided into ‘security sites’ where whio must be protected for the survival of the 

species and ‘recovery sites’ where management is aimed at growing the whio 

population.  Reintroductions will be undertaken within these ‘security’ and ‘recovery’ 

sites in locations that are close enough to be linked by migration.   

 

The West Matukituki is not currently included in the list of recovery sites, presumably 

because of the absence of whio.  However, is close to the Dart/Caples which is a 

recovery site.  Despite a range of possible threats to whio, the recovery plan 

recognises that stoat control is currently the only known way of increasing their 

abundance in situ (Glaser et al. 2010).  The Trust is currently undertaking substantial 

riverine trapping effort in the West Matukituki that, if it had been implemented in the 

1970s-1980s, would most likely have led to whio surviving in the valley.   

 

Establishment of whio/blue duck in the West Matukituki could potentially become a 

strategic stepping stone between the Dart/Caples recovery site and the Landsborough 

recovery site, which is quite isolated.  It is therefore suggested that an assessment is 

undertaken of whio habitat in the West Matukituki.  This should assess the presence 

of stable river channels, coarse river bed substrata, high water clarity, narrow 

stream/river widths, shallow river margins, pool and riffle sequences, and forested 

river margins (c.f. Williams 2013).  The results of this assessment, along with a 

detailed description of the river valley stoat trapping, and trap records, should be 

presented to the whio/blue duck recovery group, to start a dialogue regarding the 

potential of the West Matukituki as a whio reintroduction site. 

 

4.6 South Island robin 
 

The toutouwai/robin translocation has clearly been successful with robin spreading 

throughout the valley, facilitated by the reasonably intensive stoat control occurring in 

the valley.  However, rats may be preventing toutouwai/robin from achieving and 

maintaining greater abundance in the valley as they have been known to prey upon 

49% of toutouwai/robin nests following beech masts (Studholme 2000).  Some studies 

have identified rats as the most significant predator of New Zealand’s forest birds in 

most years (Innes et al. 2015).  Along with long-tailed bats and other forest birds, 

toutouwai/South Island robin in the West Matukituki may benefit from the increased 

rat control described in Section 5.3 below. 

 

4.7 Reintrodution of mohua 
 

The mohua recovery plan 2002-2012 (O’Donnell et al. 2002) is now out-of-date and it 

has not yet been updated.  The success of three mohua reintroductions is currently 

being monitored in the Eglinton Valley (Fiordland National Park), Hurunui valley 

(Lake Sumner Forest Park), and Hawdon valley (Arthurs Pass National Park).   

 

According to the Mohua Recovery Group, the main criterion for a candidate site for 

mohua reintroduction is long-term sustained rat control (Colin O’Donnell, 

Department of Conservation, pers. comm.).  The effectiveness of this rat control needs 

to be demonstrated through monitoring.  To make the West Matukituki potentially 

suitable for mohua reintroduction, the following steps are suggested: 

 

 Comprehensive stoat control should be undertaken in all beech forest types. 
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 Tracking tunnel monitoring of rats should be undertaken in red beech forest and 

silver beech forest. 

 Intensive bait station grids should be established in red beech forest, with a buffer 

of bait stations extending into adjoining silver beech forest.  The latter is 

necessary because rat plagues in red beech forest often result in rapid immigration 

of rats into surrounding forest.  Bait stations would only be used to control rats 

when threshold tracking tunnel rates are reached. 

 Contingency funding is required, to enable rapid responses to any rat outbreaks 

detected in the tracking tunnels. 

 

Inclusion of the West Matukituki as a Battle For The Birds aerial 1080 operational 

area will provide some support to the valley being a candidate for a mohua 

reintroduction.  However, aerial application of 1080 on its own it is not enough, 

because rats sometimes bounce back more quickly than expected after toxin 

application.  Such recovery of the rat population can be quite localised and damaging 

to fauna.  Also, an increasingly frequent phenomenon is occasional winter outbreaks 

of rats, not associated with masting.  These outbreaks are likely caused by more 

frequent warmer winters. 

 

The level of pest control necessary for a mohua reintroduction will also be of benefit 

to long-tailed bat and South Island robin populations. 

 

A high priority prior to establishment of the bait station network is accurate mapping 

of the extent of red beech forest in the valley.   

 

4.8 Lizards 
 

The need for a herpetological survey of the West Matukituki was identified in 

Wildland Consultants (2012) and Reardon (2017).  A herpetological survey should be 

undertaken as it may lead to the discovery of Threatened or At Risk lizard species that 

could require localised pest control to protect them from predators.  In some cases this 

might include localised mouse control. 

 

 

5. IMPROVED PREDATOR CONTROL TO ACHIEVE 
BIODIVERSITY GAINS 
 

5.1 Overview 
 

To achieve the potential biodiversity gains addressed in the previous section, the 

following additional pest control measures are required: 

 

 Alpine stoat control. 

 Intensification of valley floor rat control. 

 Feral cat monitoring and control. 

 Virtual barrier trapping at Hells Gate. 

 Link with Battle For The Birds operations. 
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5.2 Alpine stoat control 
 

Where practically feasible (i.e. where the terrain allows), horizontal treeline stoat trap 

lines should be implemented and parallel lines should be placed 500 metres above 

them in snow tussock country.  If there is noticeable possum sign along the treeline, 

consideration should be given to possum control using a technique such as Feratox in 

kea-proof bait stations.  Further advice on this approach should be sought from the 

Kea Conservation Trust.  This would be better than trying to plug potential dispersal 

points such as the Shotover Saddle, because it would:  

 

 Also protect rock wren and kea. 

 Provide two lines of defence against dispersal into the valley floor. 

 Put stoats at risk that are living in the valley but are out of range of the existing 

trap lines, i.e. in snow tussock basins or along the treeline.  Litters from these 

stoats may be periodically reinvading the valley floor. 

 

Although each individual trap line needs to be assessed carefully, examples of where 

it may be possible to do this are on the Gloomy Gorge side of Shovel Flat, in the 

Cascade Saddle Area, French Ridge to Scotts Rock Bivouac, and the Bridal 

Veil/Camp Stream area (taking into account where the treeline was before this area 

was burnt).  However, each site should be prioritised based on their relative value, or 

potential value as habitats for kea and/or rock wren. 

 

Implementation of this approach will be challenging in many parts of the valley and it 

should be trialled in a location - potentially Gloomy Gorge - to see if results can be 

achieved that are similar to Haast.  If successful it may be possible to roll it out in 

other parts of the valley following a pragmatic approach where the implementation is 

varied in a discretionary manner.  For example: 

 

 The higher trap line might vary in height and consequently distance from the 

treeline trap line (e.g. 200-700 metres from the treeline trap line) by following 

routes of least resistance. 

 In parts of the valley the higher trap line could be very short, or broken into 

segments, utilising the only feasible locations for it in that part of the valley, e.g. a 

basin or bench. 

 Treeline trap lines may need to be varied using similar discretion, e.g. placement 

above or below treeline, or broken up, to avoid impractical country. 

 

The purpose of the approach is to protect and enhance alpine biodiversity by 

removing stoats and other predators operating at or above treeline that are not 

currently put at risk by lower altitude traps.  The higher altitude trap line will also 

potentially intercept predators moving into the valley from adjacent areas, before they 

get to treeline. 

 

In parts of the valley where it is not possible to do this at all, trap lines should be 

established perpendicular to the valley floor, with the aim of bisecting large areas of 

currently untrapped higher altitude beech forest.  An initial goal might be to establish 
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perpendicular trap lines 2-4 kilometres apart in areas where horizontal treeline and 

alpine trapping is not feasible, although it would still leave reasonably extensive areas 

of beech forest untrapped. 

 

These additional trap lines, in combination with the existing lower altitude trap lines, 

would create an impressive trapping array that would put most stoats in the valley at 

risk of encountering traps, making it very difficult for stoats to disperse into or 

through the valley without encountering traps. 

 

5.3 Intensified valley floor rat control 
 

Rat bait stations should be implemented where red beech forest is present in the 

valley.  These should be on a 100  50 metre grid and should also extend 100 metres 

into surrounding beech forest types.  The use of bait stations can be a risk for kea, but 

Philproof bait stations can be used with a kea baffle (Kea Conservation Trust 2019) 

that exclude possums but not rats.  Bait stations do not need to be run continuously, 

and their use would be triggered when monitoring indicates that rat abundance is 

increasing.  Given the significant cost and labour commitment associated with the 

installation and operation of the bait stations, their ‘roll out’ could occur in phases. 

 

Tracking tunnels should be implemented within the bait station grid, following the rat 

monitoring method described in Gillies and Williams (2013).  Rat abundance should 

also be monitored using both the tracking tunnel lines and by evaluating rat captures 

in the subset of traps running through the bait station network.  The Department of 

Conservation’s science team has developed a model that guides the prediction of rat 

outbreaks from tracking tunnel data (Graeme Elliott, Department of Conservation, 

unpubl. data), guiding the deployment of bait stations.  The Trust should seek advice 

on this from the Department. 

 

5.4 Feral cat monitoring and control 
 

The predator dog survey for feral cats (Aitcheson 2017) was an informative exercise 

and should be repeated at least bi-annually.  Monitoring along clearing edges could 

also be undertaken using cat tracking tunnels (Pickerell et al. 2014).  These have been 

shown to be highly effective at detecting feral cats in braided river habitats (Pickerell 

et al. 2014).  These tracking tunnels could be run continuously, i.e. baited and 

checked every time the trap line is checked.  If feral cats are detected at a location 

then a targeted cage-trapping operation could be undertaken to remove the cats.  

These operations could be pulsed in autumn and winter of each year. 

 

Trail cameras could be a further option for monitoring feral cats.  Cameras can be 

lured using tethered rabbit bait and a rock could be used to cover the rabbit bait if 

there is risk of interference from kea or hawks. 

 

Another option for feral cat control would be to use PredaSTOP in bait stations.  This 

toxin has been registered in New Zealand for several years, but remains under-

utilised, and there is no Department of Conservation Standard Operating Procedure 

(SOP) for it.  Initial field trials that led to its registration were highly effective with 

81% (13 out of 16 radio-collared feral cats) of feral cats removed in one trial (Murphy 

2011).  If the approaches described above are not effective at controlling feral cats 
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then the pulsed use of PredaSTOP could be applied at locations where monitoring 

shows cats to be persistent.  The submarine bait stations used in the registration trials 

are described in Warburton and Poutu (2002).  Non-target risks of PredaSTOP are 

considered to be low compared with other toxins. 

 

5.5 Virtual barrier trapping at Hells Gate 
 

The virtual barrier at Hells Gate (Figure 2) is unlikely to act as a complete barrier to 

stoats as they are capable of entering the valley from a number of other different 

directions including the high alpine country above Hells Gate.  It may act as a barrier 

to rats travelling up the river, but rats already occur throughout the valley upstream of 

the barrier.  Nevertheless, this intensive trapping at a pinch point might limit ferret 

migration up the valley.  Only two ferrets have been caught since 2016 and they 

appear to be in low numbers, probably because ferrets are effectively ‘tied’ to 

grassland with rabbits as their prey base. 

 

Determining whether this approach is effective as a barrier to predator dispersal will 

be very difficult to discern using trap-catch data alone, because the origins and 

movements of animals caught within the barrier, upstream of the barrier, and 

downstream of the barrier are unknown.  Evaluation of its effectiveness could 

possibly be done using radio-tracking.  Radio-collars could be fitted to juvenile 

predators (various species) downstream.  They would then be tracked to determine if 

they move towards the barrier and were then caught in it.  However, a risk with this 

approach is that radio-collared animals may move in various directions, including 

away from the virtual barrier.  Another, approach might be genetic analysis of pests 

trapped downstream of the barrier, within the barrier, and upstream of the barrier.  

This might demonstrate whether populations above the virtual barrier are becoming 

genetically isolated.  Such an investigation could potentially be done as part of a post-

graduate thesis, or as post-doctoral research by a research provider. 

 

This type of intensive control might also have value for intensive localised 

suppression of predators in dryland habitats at the lower end of the valley.  This may 

create localised benefits for biodiversity e.g. braided river birds. 

 

There is currently no best practice method or standard operating procedure (SOP) for 

trapping hedgehogs, and trapping data from elsewhere suggests that standard trap 

lines do not reduce their abundance.    An important trial could be undertaken here, to 

see whether trapping at this intensity can reduce the abundance of hedgehogs, and 

provide a more effective choke point for predators originating from the river bed. 

 

The virtual barrier at Hells Gate should be expanded to the southwest to cover the 

entire MacPherson Creek fluvial outwash fan.  As well as being viewed as a virtual 

barrier it should also be viewed as an intensive river bed predator suppression project.  

Trap catch data should be monitored to see whether trapping at this scale and intensity 

reduces the abundance of hedgehogs. 

 

5.6 Linking with Battle For Our Birds 
 

Deployment of landscape-scale aerial 1080 application in the valley following heavy 

beech and snow tussock seeding events would be an enormous advantage for meeting 
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the Trust’s objectives.  The Battle For Our Birds aerial 1080 programme will 

significantly knock down predators following these heavy seedfall events.  The 

Trust’s activities should complement this by implementation of the following: 

 

 Ensure that predators are effectively controlled in non-mast years to achieve 

biodiversity gains, e.g. by providing sufficient control effort to ensure that species 

such as rock wren and kea have a high degree of nesting success in non-mast 

years. 

 Using bait stations detect and suppress any rapid recovery of rats following aerial 

application of 1080. 

 Using bait stations detect and suppress spikes in rat abundance outside of mast 

years, when aerial application of 1080 is not occurring. 

 Intensive suppression of multiple predator species along river flats outside of the 

Battle For The Birds aerial 1080 operational area. 

 

5.7 Tools: new versus old 
 

Trapping with the DOC series traps (150, 200, and 250) has been used extensively to 

control stoats over large areas (Brown et al. 2015).  An analysis of trapping data from 

the West Matukituki and Makarora showed that DOC200s are relatively effective at 

catching stoats, DOC250s are relatively effective at catching hedgehogs and possums, 

and trapinators are relatively effective at catching possums (Wildland Consultants 

2019).  A trial that compared DOC250 traps to A24 multi-kill traps in Trounson Kauri 

Park in Northland indicated that the DOC series traps are more effective at controlling 

stoats than A24 traps (Gillies et al. 2019).  Small-scale trials in Fiordland and on 

Native Island using A24 multi-kill traps have, succeeded in reducing ship rat densities 

close to zero, but this was achieved by deploying them in a manner similar to bait 

stations, rather than deploying them along lines designed for stoat control.   

 

Recent research has trialled multi-resetting toxin delivery devices for predators such 

as stoats (e.g. the spitfire) and efficacy has been demonstrated (Murphy et al. 2018), 

but the product has not yet been brought to the market.   

 

The Trust should continue to use the tools currently deployed in the valley, and for 

stoat control the DOC200 traps should be favoured over A24s.  The Trust should keep 

up-to-date with development of new tools, but deployment should not occur unless 

their efficacy has been demonstrated in objective research trials elsewhere. 

 

5.8 Summary 
 

Predator control measures outlined in Sections 5.1-5.6 have the following strategic 

purposes: 

 

 Intensification of stoat control in alpine areas to complement intensive stoat 

control lower in the valley. The primary reasons for this are: 

- To directly protect alpine biodiversity e.g. rock wren and kea. 

- Prevent/reduce recruitment of stoats into lower altitude parts of the valley 

from surrounding higher altitude areas. 
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 Commence direct targeting of rats.  This is a requirement for potential 

consideration for a mohua reintroduction, but will also benefit other species such 

as long-tailed bats (Threatened-Nationally Critical). 

 Undertake more systematic monitoring of feral cats in the valley, and undertake 

more targeted ‘pulsed control’ in areas where they are known to be present. 

 Expand the virtual barrier and view it not just as a potential barrier to predator 

dispersal up the valley, but also evaluate it as a potential intensive control method 

for species such as hedgehogs, which are difficult to control. 

 

 

6. MONITORING 
 

6.1 Predators 
 

6.1.1 Trapping data 
 

Trapping data are a very important monitoring tool.  Captures per 100 Corrected Trap 

Nights or C/100CTN (Nelson and Clark 1973) can be calculated for trap lines, giving 

an index of relative abundance that accounts for trapping effort.  Some caution is 

required, though, because biases in C/100TN can occur when trap spacing, line 

density, or rate of trap checking is not consistent between sites.  Nevertheless, if trap 

frequencies, and trap check rates are consistent, comparable temporal data can be 

obtained.  In order to be able to measure effort the Trust needs to ensure that trap 

check dates are recorded accurately in the trapping database(s).  

 

However, even without calculation of an index, trapping data can be extremely useful.  

For instance, sections of trap lines can be evaluated to ascertain whether captures of 

target species have changed over time.  Captures will fluctuate for all species, but if 

they don’t show long-term decline, then it is unlikely that the population is being 

suppressed.  However, if they do decline over time then that is a positive sign.  If a 

section of traps consistently no longer catch a certain pest species, but used to when 

they were first established, this is a really positive sign, and surveillance monitoring 

using other techniques should be undertaken to see whether the species still persists at 

this location, e.g. stoats can still be present even though catch rates are extremely low 

or even non-existent. 

 

Warning: capture rates for pests can vary seasonally.  Therefore it cannot be 

concluded that trapping is successful if a species is caught less often in winter 

compared with the previous summer.  Trapping tallies are best compared yearly, or 

between the same seasons. 

 

Some initial priorities for analysis of the trapping data could be: 

 

 Evaluate the relative abundance of the different predator species in different 

habitats and determine which predator is the most abundant, or likely to pose the 

biggest threat in each habitat? 
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 Investigate whether there are any declines in introduced predator species along 

particular control lines or in certain areas over time e.g. head of the valley, versus 

the middle of the valley, or valley floor versus valley sides. 

 Investigate whether there are parts of the valley, or certain control lines where 

particular predator species do not appear to be under control, e.g. they are caught 

in similar numbers each year or are being caught in increasing numbers.  If the 

latter is occurring then these areas could be prioritised for more intensive control 

effort. 

 

6.1.2 Tracking tunnel monitoring 
 

Tracking tunnel monitoring should be run regularly in the red beech forest to monitor 

rats, as described in Section 5.2 above.  This should be used to guide the opening of 

bait stations. 

 

Tracking tunnels can also be used to monitor stoats, although this is not always a 

reliable method of monitoring stoats in alpine environments (Smith and Weston 

2017).  Trap catch on above-treeline trap lines may be just as effective at measuring 

the relative abundance of stoats there.  It is important to keep in mind that empty traps 

are still doing a job and that even if only a single stoat is caught in one season then 

this may have prevented many rock wren/and or kea nests from being preyed upon. 

 

6.2 Biodiversity outcomes 
 

The Department of Conservation audit (Reardon 2017) suggested that clearer 

biodiversity objectives should be set for the Trust’s work in the West Matukituki.  

Biodiversity targets are not necessarily that easy to set because there is very little 

information on the past distribution of fauna species in the valley, or on the natural 

carrying capacity for these species in the absence of introduced predators.  However, 

the following broad biodiversity targets should be set for the valley:  

 

 No further loss of indigenous fauna species. 

 Priority species are either maintained at stable levels, or their abundance and 

distribution is increased. 

 Locally extinct species, e.g. mohua, and whio/blue duck, are reintroduced 

successfully. 

 

The third target has already been partially met with the successful reintroduction of 

toutouwai/South Island robin.  Meeting the first target requires herpetological surveys, 

and to take it a step further, a survey for threatened indigenous invertebrates in the 

valley.  Meeting the first target also requires more robust reporting on the status of 

kea.  A high priority for the first and second targets is to determine the status of long-

tailed bats in the valley. 

 

Forest bird population monitoring currently being undertaken is extremely useful, and 

should be maintained, as is the additional toutouwai/robin counts undertaken on these 

transects.  This monitoring should be used to establish long-term trends of forest birds 
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in the valley, and care should be taken not to over-interpret short-term fluctuations of 

species that are not Threatened or At Risk, unless changes appear to be dramatic. 

 

Rock wren counts are informative, and could be bolstered by territory mapping.   

 

Outputs and reporting from kea monitoring needs to provide more information on the 

following: 

 

 Approximately how many kea are present. 

 Whether recruitment is occurring, e.g. ratio of juveniles to adults. 

 Whether adult sex ratios are biased towards females. 

 Information on survival. 

 

A best practice acoustic survey of long-tailed bats should be undertaken and repeated 

annually.  Radio-tracking to determine the presence and location of roosts would also 

be beneficial. 

 

 

7. CONCLUSION 
 

The extensive trapping programme undertaken by the Matukituki Charitable Trust in 

the West Matukituki is an outstanding contribution to the quest to conserve New 

Zealand’s indigenous terrestrial fauna.  The successful reintroduction of toutouwai/ 

South Island robin has shown that biodiversity recovery can be achieved.   

 

Priorities for biodiversity management and monitoring have been identified: 

 

 Monitoring for long-tailed bats. 

 More rigorous analysis of kea population trends. 

 Territory mapping of rock wren breeding pairs. 

 Continuation of the forest bird monitoring programme. 

 

Lizard surveys would also be beneficial. 

 

The next steps for predator control in the West Matukituki are: 

 

 Implement more intensive and expansive alpine trapping to better protect rock 

wren and kea, and also to cut off stoat movement into the valley floor. 

 Establishment of more intensive rat control along the valley floor.  This is 

essential if the Trust is to achieve its aspiration of a mohua reintroduction, and 

will also provide significant benefits for long-tailed bats, toutouwai/South Island 

robin, and other forest birds, and is also likely to provide benefits for lizards and 

invertebrates. 

 Undertake annual surveillance and monitoring of feral cats, and implement pulsed 

control where cats are detected. 
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 Expand the Hells Gate virtual barrier into a more intensive multi-pest species 

trapping programme, to keep predators off the braided river habitat, and evaluate 

its efficacy at controlling hedgehogs. 
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