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PREFACE

Uncontrolled, wild animal populations in Aotearoa New Zealand cause unacceptable impacts on
native forests, shrublands and alpine ecosystems.

Maori were historically expert hunters and fishers. Before colonisation Te Ao Maori perceived an
environment where people were integral and related to all te taiao through whakapapa and wise
use of resources was governed through kaitiakitanga. This world view expanded with the
addition of introduced wild animals such as goats, pigs, and deer, and the role people took in
these new arrivals, recognising both their value and their capacity to disturb the balance of
nature.

When Europeans arrived this land was seen as depauperate of the food basket of plants‘and
animals that underpinned the wellbeing of western civilisation. Once colonisation began in
earnest this world view extended to wild animals — first goats and pigs (still called"Captain
Cookers) and then deer, tahr and chamois as game. However, no predators and few of diseases
that contribute to controlling wild animal populations in their native ranges were introduced.
Population growth was therefore limited only by the per-capita food supply (which decreases as
population size increases) unless there was significant human hunting'pressure as well.

With the coming of European settlers, introduced species, land sales and confiscation, the
clearing of land and colonisation, Maori lost valuable traditional hunting and mahinga kai skills
and the ability to continue their cultural practices and-theirconnection to te Taiao. Many
whanau and hapu are actively working on reviving these’important whakapapa values. In pre-
European times there was an abundance of native hiodiversity that enabled Maori to
respectfully manage their responsibility of Kaitiakitanga. Today, with the changed landscape and
practices, this inherent duty to care for native.flora and fauna for future generations, has at
times been nearly impossible and the weight and responsibility of this has been devastating to
many whanau. Maori values and knowledge are needed in today's Wild Animal Recovery
Operations! (WARO space). Upholding traditional values, providing kai, and sustaining
kaitiakitanga values is a duty for many.

Up until the 1960’s human.induced mortality of the many species of introduced wild mammal
populations was insufficient to control their population growth and the carrying capacity of the
environments they.inhabited were exceeded. Ecologically, the abundance of palatable
indigenous plants in these areas was significantly reduced and, in some places, palatable species
were extirpated. €ontinued wild animal browse in these areas results in unpalatable species
gradually replacing palatable species. Thus, wild animals influence the vegetative composition of
many uficultivated areas of Aotearoa New Zealand 2.

Aotearoa New Zealand has a long tradition of hunting for recreation, wild game meat, and
trophies with estimated 30,000 - 80,000 active hunters and families in some cases with several
generations engaged in pursuing a range of outcomes — sporting, food security, fitness, and
conservation. Recreational hunting has become a significant component of New Zealand
backcountry experience and enjoyment for both rural and urban enthusiasts and an enduring

L WARO is the term used by Government agencies for the recovery of wild animals as defined by the Wild
Animal Control Act 1977 as live capture or for utilisation of carcasses. In this report we examine those taken
from public conservation land while recognising that the practice also occurs on private land.
2 Nugent, G., W. Fraser, and P. Sweetapple. 2001. Top down or bottom up? Comparing the impacts of
introduced arboreal possums and ‘terrestrial’ ruminants on native forests in New Zealand. Biological
Conservation 99:65-79.
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part of the Kiwi bloke mythology. As such it also supports a significant, predominantly rural
small-town economy with a network of mainly small businesses providing clothing, equipment,
and game estate and guiding services to both local and visiting recreational hunters. Based on
Woods (2010) 3 conservative estimate of 30,000 hunters, Kerr (2014) estimated that recreational
hunting removes around 125,000 deer each year*®

Helicopter-based commercial recovery of wild game is not unique to Aotearoa New Zealand, but
it has been a significant tool for wild animal population control tool here since the establishment
of an international market for wild venison in the 1950’s®’. For example, red deer abundance
was estimated to have been reduced by 75% between 1960 and 19808, Since its peak, WARO
harvest has reduced significantly’ and wild animal populations have increased in abundance®.

In this report, we explore the history that has led to this situation and the system dynhamics that
are preventing or limiting progress.

Red deer,PHOTO: Gordon Roberts ©

3 Woods, A., and G. Kerr. 2010. Recreational game hunting: motivations, satisfactions and participation. Lincoln
University, Canterbury, New Zealand.
4Kerr, G. N., and W. Abell. 2044. Big game hunting in New Zealand: per capita effort, harvest and expenditure
in 2011-2012. New Zealand Jeurhal of Zoology 41:124-138.
SNugent pers comm suggests that the estimate may be substantially high as a result reporting bias (which was
large in the Nugent 1992 study): i.e., the hunters who are most active and engaged are more likely to respond
than those who areiless interested.
6 Figgins, G., and P, Holland. 2012. Red deer in New Zealand: game animal, economic resource or
environmental pést? New Zealand Geographer 68:36-48.
7 Challies'€N. 1989 Status and future management of the wild animal recovery industry "The New Zealand
gamelpacking industry originated about 1958-59 with a series of trial export shipments of red deer venison,
which was obtained from ground-based hunters. Helicopters were first used to service hunters on foot, lifting
themrinto shooting areas and returning later to ferry their kill from the hillside to the nearest road or depot.
About 1964, attempts were made to shoot and recover deer from airborne helicopters. This method proved
practical and economic and quickly became common practice."
8 Nugent, G., and K. W. Fraser. 1993. Pests or valued resources - conflicts in management of deer. New Zealand
Journal of Zoology 20:361-366.
9 Parkes, J., G. Nugent, and B. Warburton. 1996. Commercial exploitation as a pest control tool for introduced
mammals in New Zealand. Wildlife Biology 2:171-177.
10 Moloney, P. D., D. M. Forsyth, D. S. L. Ramsey, M. Perry, M. McKay, A. M. Gormley, B. Kappers, and E. F.
Wright. 2021. Occupancy and relative abundances of introduced ungulates on New Zealand's public
conservation land 2012-2018. New Zealand Journal of Ecology 45.
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2 EXECUTIVE SUMMARY

1.

In this report we conclude that Wild Animal Recovery Operations (WARO) have the potential
to contribute far more to controlling and managing wild animals®! than is currently being
realised. Current harvest of wild red deer for commercial purposes fluctuates around 20,000
per annum. WARO has not significantly contributed to control of other deer, tahr, chamois,
pigs or goats in the last decade or more.

The underlying causes of why WARO is not currently contributing at its potential are
complex and layered. WARO under-performance in contributing to wild animal.control/is
compounded of underlying factors, notably:

a. Stunting of WARO as costs rise faster than prices and both fluctuate:
b. Very limited support from Government for industry development

c. The industry lacks the collaboration seen in farmed deetahd other primary
production sectors required to resolve the issues it facés.

d. Competition from farmed deer which produce highenquantity quality cuts at lower
cost than can be achieved from recovering wild,animals.

From a WARO operator point of view, it is “death_by\a thousand cuts”. All those interviewed
referenced food safety requirements, e.g., peison,standdowns and land boundary buffer
zones, as limiting the areas they can operate. Some also referenced restrictions on areas and
times that they can operate. The highe/price of fuel and equipment (helicopters, guns,
ammunitions), and low value of wild caught'export venison (compared to farmed venison)
and low carcass weights was also viewed as limiting by many.

At the time of writing thirty-oné campanies or individuals held WARO concessions for the
South Island and nine for the North Island some of whom also had concessions for the South
Island. Most WARO concession holders do little or no carcass recovery from PCL each year.
Concessions and other relevant licences are held in the hope for a window of higher prices
while they use theiinfrastructure (principally helicopters and their pilots) on other, more
profitable entenprises: A dedicated few keep operating even at a loss in times of lower prices
and higher operating costs and thus sustain continuity in operational capability and in
market«confidence.

WARO ‘eperators are resourceful, highly skilled individuals, requiring a substantial economic
basetosestablish and maintain capability. There is little incentive and costs are prohibitive
feryounger people entering the industry as operators.

There is no incorporated body to speak for the industry, and over recent decades, no strong
voice for its development within central Government, e.g., for developing national level
promotion to support international and domestic market stability and growth.

Apart from general under-resourcing, the limiting factor associated with the Department of
Conservation is that WARO is not properly embedded as a key contributor in the wild animal
management system.

1 wild animals are those defined in the Wild Animal Control Act — all species of deer, tahr, chamois, and feral
pigs and goats.
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8. Statutory policy and legal settings associated with DOC have been stable for many decades
in the way they govern WARO and its associated permissions systems. The major change
impacting WARO over the last two decades has been increasingly stringent food safety
requirements.

9. Much of the thinking that went into operationalising that policy framework was established
at a time when wild animal populations, particularly deer, were at lower abundancies in
many parts of New Zealand, largely due to the impact of WARO. In the 1970s and early
1980s there were strong concerns from recreational hunters about effects of WARO in
reducing herds in places favoured by recreational hunters. The concerns by recreational
hunters around reducing population densities by WARO are not widely held today. [nstead,
the concerns now are around WARO being applied in a way that devalues herdswvalued by
recreational hunters, e.g., targeting trophy or trophy potential males, impactinghunting
experiences, and the risk this poses for increasing conflict.

10. While both WARO and recreational hunting have provided downward{pressure on ungulate
population numbers on PCL. Their collective impact has not reduced ungulate populations to
levels compatible with conservation goals in many areas.

11. The most recent data show that ungulates occur at 82% of sités on public conservation land,
an increase from 63% of sites in 2013*2.

12. Trust was found to be low across the portions of the WARO system we examined. WARO
operators perceive undue influence from recreationahhunting advocates. Recreational
hunting spokespeople perceive undue influencexfrom WARO and environmental advocates.
Environmental advocates perceive undue.influence from hunting interests of all sorts.
Nobody expressed strong trust in DOCor MPI. However, all agreed that WARO was a valued
part of wild animal management in New'Zealand.

13. Underlying tensions fuelling that.lack of trust related to a social divide in values. For some
wild animals are a valued commercial, recreational, or aesthetic resource. For others they
are conservation and/or agricultural pests. Within wider society many people view deer as
of value, while also being concerned about adverse effects on natural environments®3.
Advocacy groups trying(to’shift the policy settings in favour of their values largely balance
each other out.

14. Statutory agenhcies must manage to the requirements of the law. This means that DOC'’s
primary,rolelies'in maximising desired conservation outcomes, using wild animal control
where fiecessary, with secondary roles in encouraging recreation and allowing tourism
wherethese are compatible with its primary role. The Game Animal Council legislation can
allowsthe status of some animals at some places to be changed from being conserved wild
animals to be controlled. If game animals are managed as part of herd of special interest
they are no longer seemed to be “wild animals” under the Wild Animal Control Act., but with
constraints related to DOC’s primary role.

15. These same tensions were expressed by iwi representatives that participated. There was
deep concern about the damage caused by high densities of wild animals at places, including

12 Abundance and distribution of ungulates 2021-2022 (doc.govt.nz)

13 Russell, J. C. 2014. A comparison of attitudes towards introduced wildlife in New Zealand in 1994 and 2012.
Journal of the Royal Society of New Zealand 44:136-151.
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on Maori land. At the same time deer and pigs have become cultural assets and form part of
contemporary mahinga kai.

However, while the principal values of each group varied, core values were found to be
largely shared. Both WARO operators and recreational hunters highly referenced their role
in wild animal management and therefore in conservation. Neither wanted to conflict with
the other, and both saw opportunities for practical accommodation at place. DOC and
environmental advocates value the contribution of both hunting groups to protecting native
ecosystems.

Some cited successful accommodation of interests at places. They referenced fosteringlocal
relationships and having each party able to see an outcome that they valued. These
successful experiences integrated WARO components at a local, landscape scalé:

Those that manage parts of the system (mostly DOC and MPI food safety) suggested causes
for problems in WARO performance that differed depending on where they,were placed.
There is therefore no established dialogue between parties that allow'issues to be resolved
where more than one part of the system is involved. The inter-dgencyand industry group
established by DOC and MPI ceased to meet during the COVID/pandemic, and no one has
taken responsibility for re-establishing it.

Within DOC, interactions with the WARO system, and thexwider wild animal management
system, seem to fall between silos with resulting mixed messages to a wide range of parties
and a lack of coordination for achieving desirableoutecomes. For MPI, WARO appears to be
too small to attract the attention received by,farming, fishing, and forestry.

Overall, there is more to be gained by creating,culture of collaboration and working together
on the practical issues than by conducting a/full-scale review of WARO. The industry needs
stability and support, and much can=be achieved without changing the underlying policies.

A fundamental review wouldinévitably involve changing policy and legislation that have
much wider implications. Thewresulting complexity would lead parties into unproductive
conflict, rather than making real progress on restoring WARO as an important tool in wild
animal management. The conservation law reform process has commenced and will reach
the Wild Animal Control*Act at some point after 2025,

Productive lines of'work will involve:
a. .Reviving'working together at a national level and at place.
b. (. Supporting refinement in food safety requirements.
Engaging WARO as a targeted tool for wild animal management.

d. Supporting marketing of the product.

14 https://www.doc.govt.nz/globalassets/documents/about-doc/role/legislation/conservation-law-reform-

roadmap.pdf



3 PURPOSE OF THIS REPORT

To advise the Department of Conservation on systemic problems with Wild Animal Recovery
Operations (WARO). Our starting hypothesis was that wild animal recovery operations could
contribute more to wild animal control in New Zealand if system constraints were reduced.

4 SCOPE

WARO is a commercial hunting activity within the wider systems of meat production and indigenous
biodiversity conservation. Here we use the term to apply to commercial recovery of wild animals
from public conservation land for any purpose. Wild animals are those so defined underthe Wild
Animal Control Act, all species of deer, feral goats, tahr, chamois, and feral pigs.

Within scope are the effects of commercial recovery on recreational, trophy, and subs'stence
hunting, but where meat or animal products are recovered for non-commercialpurposes are out of
scope.

This report examines the inter-connection of WARO with commercial recovery of wild animals from
private land and recreational hunting of wild animals to the extent that they are relevant to
understanding the issues involved in WARO per se.

Note that deer, goats, tahr, chamois, and pigs held securely behind.fences are not deemed wild
animals to be controlled except through ensuring that they do‘not escape. Similarly, any animals that
in the future are classified as part of a herd of special.interest under the Game Animal Council Act
would not be deemed to be a wild animal. Conversely,wild deer that stray onto farms, but are not
contained there for farming purposes, remain wildanimals.

Himalayan Tahr Photo source DOC



5 SYSTEM DESCRIPTION

5.1 INTRODUCTION

Wild animals in New Zealand are grazers or browsers, or in the case of pigs, omnivores, that were
introduced as a new food source (pigs and goats) or for game purposes (deer, tahr, and chamois).

No predators were introduced with these animals that might control their numbers, and care was
taken to avoid introducing diseases. High rates of population increase are inevitable unless steps are
taken to increase mortality or until environmental carrying capacity begins to decline.

Natural environments in New Zealand evolved in the absence of toothed browsers. Plant
associations are quite different to those seen where plants and browsers evolved together. This
makes forested, shrubland and alpine grassland ecosystems all vulnerable to browsing/impacts. For
some favoured plant species, impacts may be significant at relatively low deer densities. Conversely,
many species are unpalatable to wild animals and can benefit from their presence through reduced
competition for light and space.

5.2 A POTTED HISTORY

“The New Zealand game-packing industry originated about 1958-59 with a series of trial export
shipments of red deer venison, which was obtained from ground-based hunters. Helicopters were
first used to service hunters on foot, lifting them into shootingtareas and returning later to ferry
their kill from the hillside to the nearest road or depot. About 1964, attempts were made to shoot
and recover deer from airborne helicopters. This methed'proved practical and economic and quickly
became common practice."?®

Historically, commercial recovery of some species of wild animals in some places has reduced
populations to levels where adverse effectsofibrowsing were noticeably reduced. This was most
evident for deer and tahr in unforested alpine systems when export meat prices were high.

Live capture was a significant partfof the system for a few years as these deer were used to found
farmed deer populations. Todayjplive capture is a minor part of the system and most of the deer
commercially recovered are-processed for meat. In addition to red deer a small number of
Himalayan tahr are takemfor, WARO in some years. Other deer species, chamois, feral goats and pigs
are not significantly targeted for a range of reasons, but mainly because small size and/or low
returns make hunting them unprofitable.

As can be seen(from the graph below, the number of deer taken commercially from land of all
tenure has declined from a peak of almost 140,000 per annum to a level that fluctuates at around
20,000 per-anfium at present. Over the period 2011 to 2021 DOC estimated the take from
recreational hunters to be about six times the magnitude of the WARO take. Over the same decade
deérfarms were producing 350,000 to 450,000 animals each year. Note the dip around 2004 reflects
contamination issues in exports that were later resolved. A smaller dip in 2019 occurred with the
outbreak of the COVID-19 pandemic with a recovery toward pre-COVID numbers in following years.

15 Nugent pers com



Data held by Department of Conservation derived from MPI processing figures for all feral venison
activity across all land types. The figures exclude deer processed for'pet food.

Going back 100 years saw the start of Government control and the fundamental source of the issue
we face today. Perham’s 1922 report; ‘Deer in NZ'*€ t6.Parliament describes growing concern about
the impacts of deer being realised at this time. [t-was\from the period of the early 1900’s to late
1920’s’s, culminating in a 1930 “Deer Menace” conference held in Christchurch, that led to
Government action.

Initially the Department of Internal Affairs (led in a military style fashion by Captain Yerex — “The
Skipper”) took responsibility for the deex,issue and field operations. The Crown had permitted
importation of these animals, so it madé sense that the Crown needed to step up and sort the
situation out. Many of the politicians of the day were big farmers and had seen the impacts of deer
for themselves. Early operations.were criticised as ineffectual except in reducing competition with
livestock as the hunters were under orders to retrieve deer skins from animals shot. This was a
Government directive,to,offset control costs and establish a skin export market. Recovering skins
and focussing on tallies proved a hindrance to effective early ground control methods.

New Zealand Forest Service (NZFS) took over deer control functions from the Department of Internal
Affairs in 1956. Ground control effort shifted to a focus on erosion prone or high conservation value
lands. NZFS-operations were accompanied by extensive field surveys.

The shift in operational focus from the mid 1950’s coincided with new thinking around forestry and
soil/erosion and conservation science. Much of this science was transplanted from Europe, USA, and
Capada.

In the national context, by the late 1920’s the country had stripped many of its useable native
forests bare. Towns had experienced devastating floods through this period, alongside loss of

16 DEER IN NEW ZEALAND. REPORT ON THE DAMAGE DONE BY DEER IN THE FORESTS AND PLANTATIONS IN
NEW ZEALAND.APPENDIX TO THE JOURNALS OF THE HOUSE OF REPRESENTATIVES, 1922 SESSION I, C-03A
https://paperspast.natlib.govt.nz/parliamentary/AJHR1922-1.2.1.4.7
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productive farmland. People blamed loss of forests on indiscriminate land clearance together with a
growing impact from introduced wild animals.

Early conservation organisations such as the Native Bird Protection Society (or Royal Forest and Bird
Society as the organisation became)?’ trace their roots back to this period. The advocacy of these
groups proved instrumental in prompting Government into action over conservation and wildlife
issues

Catchment boards, developed from early local and urban based water boards (the forerunner of
today’s Regional Councils) formed under the Water and Soil Conservation Act 1941. Forestry, allied
with soil erosion science, became a critical influence on both catchment board and NZFS thinking.
For example, decisions around the planting of conifers for erosion control (the now problematic
wilding conifers) can be traced back to this time. All this thinking also influenced decisions taken
around wild animal management.

It is useful to note that Government subsidies (or incentivisation) to stimulate wildanimal control
are nothing new. Along with the earlier efforts to establish a venison meat and,skin market there
were free ammunition and tail bounty schemes operating through to the.latter half of the 20"
century.

The advent of helicopters in New Zealand from the mid-1960s proved a‘game changer for wild
animal control and management. The innovative and effective.use of helicopters for wild animal
control and harvesting made ground hunting efforts by agéncies such as NZFS less relevant.

Graph source: The Deer Menace. A History of Government Pest Control Operations 1930-1987. Written and compiled by
Lynn Harris

17 https://www.forestandbird.org.nz/about-us/our-history
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Barry Crump was able to retire and write his books to create the mythology which lingers today.

All this created a big dive in deer numbers in the period before the Department of Conservation was
formed on 1 April 1987.

Recreational hunters had not been happy with such low deer numbers. This created tension and
blame still felt by helicopter WARO operators today and led, under the Forest Service (under the
1977 WAC act), to the creation of Recreational Hunting Areas®® to try to keep recreational hunting
groups happy by excluding commercial hunting. Ten RHAs were established in areas with smaller or
rare deer (fallow, sika, white-tailed) of low commercial value. Some, but not all, RHAs attemptedito
manage hunting in ways that benefitted hunters, but such management effectively ceased when
DOC was established. A substantial proportion of the track and hut network in forest parks and’back
country areas were leftovers from wild animal control operations established in earlier decades.

After 1987 the term ‘noxious animal’ disappeared from the lexicon in reports to Gevernment and
the term ‘wild animal management’ came to be used much more commonly.

To understand what happened to WARO administration between 1987 and2@23 the focus needs to
widen to consider what happened to DOC as part of the wider public service.system, and what
happened to DOC as leadership and focus changed over time.

In 1987 the Department took on responsibility for one third of New Zealand, 13 Acts of Parliament,
wildlife, marine mammals, coastal management, marine reserves, what turned out to be 16,000km
of tracks and around 1,000 huts, a slew of other responsibilities.and, wild animal management.

The Department has never been adequately resourcéd to‘'meet expectations about its performance.
Each time an area of responsibility was examined.the answer was the same — not enough money,
not enough people. This happened for visitor assets, possums, predators, some threatened species
and so on. At the same time Government policy ‘efshot funding agencies to compensate for inflation
fell heavily on the Department. Inflation isffelt.most strongly by distributed operational parts of the
public system, such the police, healthjeducation, and DOC. It is little felt by the policy agencies that
help Government create the rules. This means that every year each part of the operation must find
efficiencies or reduce output. Opéerating budgets are much less painful to reduce than staff budgets.
Most wild animal management has historically been done through contracts. Deer lost the limited
funding remaining from Forest Service operations first. DOC’s priorities shifted from the NZFS focus
on forest and land to prioritising protection of the native fauna from predators given the immediacy
of the threat of extinction of many bird species. Goat control budgets have been gradually whittled
away in real terms. Pigs'and chamois have struggled for attention, with pigs getting some when they
destroy threatehed species or act as vectors for disease such as kauri dieback.

18 Areas where recreational hunting would be the principal form of wild animal management were selected on
the basis that soil, water, and indigenous vegetation values were not likely to be threatened by wild animal
populations and that recreational hunters were likely to maintain these populations at acceptable levels (Miers
1985) from : K. Wayne Fraser & Peter J. Sweetapple (1992) Hunters and hunting patterns in part of the
Kaimanawa Recreational Hunting Area, New Zealand Journal of Zoology, 19:3-4, 91-98, DOI:
10.1080/03014223.1992.10422313
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Illustrating the declining emphasis on deer & goat control. Source: Leathwick, Byrom: Predator
control: panacea or distraction? New ZealafighJournal of Ecology (2023) 47(1): 3515 © 2023 *°

Graph source: Leathwick, Byrom: Predator control: panacea or distraction? New Zealand Journal of
Ecology (2023) 47(1): 3515 © 2023

19 https://newzealandecology.org/nzje/3515
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However, key staff were also lost and not replaced at all levels, but critically at senior management
levels. This was offset when the Department still had executives who had worked on the front lines,
including wild animal control. That is no longer the case. This has accelerated in recent years as the
aging workforce has incrementally lost institutional memory with each retirement. Multiple
restructuring, sometimes called other things for the optics, have also tended to replace
empowerment of the distributed ranger structure with a managerial approach. It has also created
silos, with parts of wild animal management having to spend effort to connect, if they do at all.

As the wild animal management system within DOC degraded under these forces, WARO no longer
had a functional system to fit into. This is now being rectified and a Level Three National operations
director has been given responsibility for wild animal management but does not have direct
authority over WARO concessions.

The Game Animal Council came into existence in 2013. This is its brief to the incomingMlinister of
Conservation in January 2023:

Wild Animal Recovery Operations (WARO) typically account for around 15-20 percent of the
estimated annual deer harvest with recreational hunting accounting fortalmos) all the rest. Because
WARQO is not adequately targeted it does not realise the potential benefits'it could have for game
animal management and conservation, and creates substantial conflictwith the recreational hunting
sector. The Department of Conservation has commissioned a partial review of WARO, which is
currently underway. This is limited in scope and substantially fai’s. to address the core issues that
have existed with the WARO system for many years. The GAG.strongly recommends that a
comprehensive ‘review’ of the WARO system takes place in the 2023-24 year. The conservation and
deer management challenge demands an integrated and modern approach and a comprehensive
review is an essential step to maximising WARQ's conservation potential and meeting the goals of
the ANZBS and Te Ara ki Mua. The way WARO currently operates also provides for a high level of
frustration for both operators and recreational hunters. Concerns relate to the number of deer being
harvested in certain places, stags being harvested in accessible and popular recreational hunting
locations and the boom-or-bust nature of the industry. The Department has signalled to the hunting
sector for well over a decade that @ comprehensive WARQO review is required and although it is a
substantial piece of work the GAC believes prioritising it in 2023-24 is critical.

The Department of Conseryation brief to the same incoming Minister does not mention WARO as
such. It does say “We’refstruggling to supress predators and pests. Deer and other browsers are
destroying our forests‘and we are only holding the line in areas with sustained predator control.
“Effective browser control” (e.g., goats, deer, tahr) was listed for the Minister as a priority work
programme.

5.3 CURRENT SYSTEM

Wild an'mals for WARO are generally shot by skilled hunters operating in helicopters which are then
usédrtorecover the carcasses after the animal has been gutted. GPS tracks are recorded and
submitted to meat processors for food safety purposes (primarily related to whether the deer was
shot in or near a recently poisoned area).

WARO can operate on public conservation land (PCL) under a concessions system and on private or
leasehold land with the approval of the owner or occupier. The areas of PCL and the times they are
available for WARO are defined in the concession documentation. They are determined by DOC staff
based on current law and policy plus advice from operations staff. There are separate processes for
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DOC reported the key outcomes of the WARO land schedule review as:

There are 8.7 million hectares of public conservation land. 8.4 million hectares (96.6%) of this is
included in the new schedule but not all was under review. Of this, 6.4 million hectares is accessible
to WARO at some time annually (76.2%). This is 0.1% higher than the total accessible to WARO since
the last change in 2015.

The conservation land within the schedule is designated either:

e Permitted (accessible to WARO all year except for Christmas and the roar exclusion periods,
or

e Restricted (accessible to WARO only during certain seasons or periods), or

e Not Permitted (national WARO isn’t allowed at any time during the year).

Within the 6.4 million hectares accessible to WARQ, just over 4 million hectaress Permitted all year
(but for Christmas and the roar). This is a 2.3% reduction since 2015. 2.4 million.hectares is Restricted
to part of a year (a 4.2% increase). This reflects our desire to facilitate appropriate WARO access
whilst considering the role of recreational hunters.?

The area available for WARO on any given date is reduced by pésticide food safety requirements. In
general, any area that cannot be certified as pesticide free,is yhavailable. The regime appears to be
more stringent for wild animals than farmed animals. For wild animals, none can be retrieved within
2km of any area not certified as pesticide free. However, there is no compulsory system for a
centralised register of pesticide use. Therefore, all farmland is assumed to have pesticide use unless
the landowner makes a declaration to the contfary.This means that most public land within 2km of
its boundary with private land cannot be accessed-for WARO. The same applies to private land
where neighbours within 2km have not completed a declaration.

Recovered carcasses either go directly to,the meat processor in a chiller truck or can be held in an
approved and audited chiller if they subsequently arrive at the processing plant within 72 hours.

Meat processors generally takedwild animals alongside farmed animals. In most cases the volume of
farmed deer is far higher.with the wild animals filling in gaps in the annual supply cycle. In 2017,
there were 840,000 farmed'deer, of which 290,000 were slaughtered, whereas commercial
harvesters recovered, 16;000-29,000 wild deer in 2015-2020.

Processed venisonjand tahr from WARO goes to both human and pet consumption on local and
export markets

In relation«td human consumption or export the minimum standards are set by MPI and adjusted
where higher standards are demanded by overseas markets. A template for approving new micro-
abattoirs that are being proposed for WARO has been prepared. These can be mobile or stationary.

MPI also administers the food safety regulations for both human and pet consumption for both
domestic and export. In this system vets are employed by MPI full-time in processing plant for
antemortem inspection oversee general food safety, hygiene, plant operations, and animal welfare.

22 https://www.doc.govt.nz/get-involved/apply-for-permits/business-or-activity/national-wild-animal-
recovery-operations/national-waro-permit-renewal-process/
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Assure Quality is responsible for post-mortem meat inspection, paid for by the processor. Whole
carcasses in doubt are rejected or downgraded for pet food or rendering. MPI vets and food safety
inspectors undertake auditing inspections, typically quarterly (depends on how compliant processor
is). MPI and Assure Quality coordinate at plant and national level to address any issues that arise.

Overseas market access requirements limit where wild deer products can go. The wild venison can
fit into times when farmed deer are scarce both in an annual cycle and to take up period when the
farmed herd is smaller. Some WARO operators are now vertically integrated from shooting to the
marketing while others contract with processors who contract with marketers. Most processors
process all deer to the export standard even when the product goes to the domestic market-Other
products such as pet food are produced as by-products when the markets for these are favourable.
New operators wanting to enter the industry when returns become attractive are checked with
known established operators to screen out “cowboys”.

6 METHOD

6.1 GENERAL APPROACH

The system was iteratively analysed using semi-structured intefuiews with knowledge holders and
interested parties. Interviewees were offered the opportunityto,review notes from their interview
and most took advantage of this to correct details. Their responses were grouped by sector and
theme. The project team recorded any perceptions of‘a “problem” whether or not any contrary
views were raised by others. We then combined thisswithvavailable published and unpublished
information to understand underlying system dynamies. From this, meta-level statements were
developed to create a coherent narrative. The findings of the team were presented to stakeholder
groups for comment in June 2023 and this informed the final analysis. Our conclusions are presented
in the systems analysis section below.

6.2 TeE Ao MAORI— MAORI WORLD VIEW

We also looked at the system,through the lens of Te Ao Maori, the Maori world view. To do this we
engaged an experienced.tangata whenua knowledge holder and listened to other knowledge holders
at the intersection of wild ahimal management and care for te Taiao®.

They said that the Te*Ao Maori view pays homage to our parents Ranginui (Rangi), the Sky Father,
and Papattanuku (Papa), the Earth Mother. This is an overarching korowai (cloak) that protects us,
the teina (children) and provides sustenance for the survival of humanity. Acknowledgment of these
tlpuna (ancestors) ensures that whatever we do is made accountable to them. We have a
respofsibility to ensure that we are respectful and look after our brothers and sisters and their
children{ This philosophy is the personification of Rangi and Papa and all the atua of te Taiao. It
enables us to guide our behaviour as a society through a structure that ensures both our survival and
the sustainability of te Taiao. It also captures the view that we are connected to te Taiao through
whakapapa and we have an intrinsic relationship with natural ecosystems and species within those
ecosystems.

2 The number of informants was small and drew on work in the top South Island (see
https://www.tasman.govt.nz/assets/Tasman-Biodiversity-Strategy-final.pdf) with further insights from the
central North Island and South Island West Coast)
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Tangata whenua say that if we do things according to tikanga and kawa (the customary way of
correct action) we will heal our relationship with te Taiao (the natural world). Tikanga and kawa are
rooted in long experience with te Taiao. It is founded on whakapapa connections. Te Taiao contains
us, which means that living in the world must be based on reciprocal restoration and care as we
meet our needs. Placing tikanga/kawa at the centre of our interactions with the world offers the
whole community an approach that leads to sustainable outcomes for the environment and for
people.

7 POLICY CONTEXT

7.1 INTRODUCTION

Management of wild animals in New Zealand occurs in a complex legal and policy framework. WARO
is a part of that framework and spans food safety and civil aviation requirements Which are not
covered here but whose functioning is critical to the future of WARO.

Understanding the framework requires reference to some constitutienal'conventions:

a. Agencies of State can only do what the law spetifies;

b. Where more than one legal instrument applies therdecision maker must try to
reconcile all requirements, noting that where thére is apparent conflict: the higher-
level instrument takes precedence oyéer the lower, the more specific over the more
general, and the more recent over theearlier;

c. Statutory decisions can be changediusing the process specified in law or policy.
Where the law is silent the general approach is that the same process used to reach
the decision is used to make«a new decision about the same subject matter.

The sections below are structured to bring,together statutes and policy instruments created under
them. The statutes are ordered from those that provide overarching requirements, such as the
Conservation Act, those that are specific to wild animals, such as the Wild Animal Control Act.

Note that these elements should be read together and that there are other factors that might
influence legal and policy decisions that are not covered here. Each decision or legal determination
relates to the facts of a'specific case at a specific time. Of relevance will be policy responses to
WAI262 and the Ngai Tai ki Tamaki Tribal Trust Supreme Court decision on the responsibilities of
DOC in processing concessions.

7.2 CONSERVATION ACT 1987

The Conservation Act 1987 is the overarching statute establishing the Department of Conservation
andscase law shows that its higher-level provisions are applicable in interpreting Acts listed in its first
schedule. Of relevance to the management of wild animals and therefore WARO are sections 4, 6
and 6B and Part 3B which governs the granting of WARO concessions.

Section 4 of the Conservation Act states that the Act shall be administered to give effect to the
principles of the Treaty of Waitangi. Legal judgements have shown that this provision applies also to
the Acts listed in the first schedule of the Conservation Act, and this includes the Wild Animal
Control Act. The Settlement Acts cover many locations where wild animals are to be controlled. Read
together these Acts mean that the Crown, and its Department of Conservation, have responsibilities
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to partner with tangata whenua in the management of public conservation land and in controlling
wild animals.

Section 6 details the functions of the Department of Conservation. Within section 6 subsections (a)
and (e) are important in understanding management of wild animals noting that specific reference is
also made to the first schedule Acts and to the directions (if any) of the Minister. The relevant
sections read:

(a) to manage for conservation purposes, all land, and all other natural and historic
resources, for the time being held under this Act, and all other land and natural and,
historic resources whose owner agrees with the Minister that they should be managed by
the Department

(e) to the extent that the use of any natural or historic resource for recreation/or.tourism is
not inconsistent with its conservation, to foster the use of natural andhisteric resources
for recreation, and to allow their use for tourism

Interpretation of these sections is strongly influenced by the definitions in section 2,
particularly the definition of conservation: conservation means‘the preservation and
protection of natural and historic resources for the purpose of maintaining their intrinsic
values, providing for their appreciation and recreational'enjoyment by the public, and
safeguarding the options of future generations

Preserve and protect are further defined as:

e preservation, in relation to a resource; means the maintenance, so far as is
practicable, of its intrinsic values;

e protection, in relation to a resaurce,)means its maintenance, so far as is practicable,
in its current state; but includes—=its restoration to some former state; and its
augmentation, enhancemént, or expansion.

The resource in this case refers to the-natural environment. These provisions apply directly to all
land held under the Conservation Act, and in an overarching way to land held under the Reserves
and National Parks Act and these ate further interpreted below.

Section 6B establishes functions of the NZ Conservation Authority and some of these are of
relevance to the management of wild animals. These include advising the Minister on statements of
general policy preparéd under the Wild Animal Control Act and the Conservation Act, and approving
conservation management strategies and conservation management plans for particular areas
including those'where wild animals are managed. General policies have been established for both
the public cgfiservation land on which wild animals occur and for the management of wild animals
specifically. These are detailed below. These policies are relevant to the management of wild animal

populations‘and the issuing of concessions for commercial activity on land administered by the
Department.

7.2.1 Conservation General Policy

Conservation General Policy applies to everything in the first schedule Conservation Act statutes
except national parks which have their own general policies formed through a process under the
National Parks Act (see below).

The currently applicable Conservation General Policy was established in 2005. It contains provisions
relevant to the management of wild animals inter alia (among other things):
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e Policy 2 requires partnerships with tangata whenua and active avoidance of creating Treaty
breaches;

¢ Policy 3 requires consultation with people and organisations interested in public
conservation lands when statutory planning documents are developed and on specific
proposals that have significance for them;

e Policy 4 says that pest management programmes?* should give priority to: eradicating,
containing, or reducing the range of pests that are established but not widespread, where
practicable; and controlling widespread pests where this is required to protect indigenous
species, habitats, and ecosystems, where eradication or containment of them is not
practicable. It also specifies that recreational and commercial hunting of wild animals and
animal pests should be encouraged to maximise the effective control of them, while
minimising any adverse effects of hunting on planned outcomes at places.

7.3 WILD ANIMAL CONTROL ACT 1977

The Wild Animal Control Act 1977 is the primary Act for wild animals. It is\a fifst schedule Act in the
Conservation Act, and therefore its implementation is subject to the provisions of that Act including
General Policies and Conservation Management Strategies andwPlansformed under the Act.

Wild animals are defined to include any deer, pig, feral goat, €hamois or tahr excluding those that
are held behind effective fences or otherwise constrained«The definition will not include an animal
that is part of a herd of special interest under section’ 16 of the Game Animal Council Act 2013 once
such herds have been designated.

Section 4 states that wild animals are to be controlled and that the purpose of the Act is to be for
the purposes of controlling wild animals generally,”and of eradicating wild animals locally where
necessary and practicable, as dictated by proper land use... so as to ensure concerted action against
the damaging effects of wild animals on vegetation, soils, waters, and wildlife; and achieve co-
ordination of hunting measures; and proyide for the regulation of recreational hunting, commercial
hunting, wild animal recovery opérations, and the training and employment of staff.

The Wild Animal Control Act'applies to lands of all tenure, and its operation is affected by the status
of the land on which the.wild animals occur. In particular, the Department of Conservation has a
much freer hand in managing wild animals on public conservation land than on land of other
tenures. Even withifypublic conservation lands legal requirements can differ depending on the status
of the land.

Section 5 gives the Minister wide ranging powers to control wild animals including inter alia:

) Preparing and carrying out wild animal surveys, assessments of hunting and hunter
influences, and any other matters concerning the incidence of wild animals and the
means of controlling them.

24 Wild animals are not explicitly included within the definition of pests but reading the definition in the
glossary in conjunction with 4.2(d) implies that they are considered within the purview of 'pest management
programmes' within the Policy.
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Co-ordinating the policies and activities of departments of State, local authorities,
landowners and occupiers, boards, and public bodies in relation to the control, and
(where necessary) eradication, of any species of wild animals.

Conducting wild animal research work, co-ordinate such research work, and arrange
for other departments or organisations to do such work or to collaborate in such
work.

Approving statements of general policy for the implementation of this Act, and
approving amendments to such statements in the light of changing circumstances-or
increased knowledge.

Preparing and issuing wild animal control plans and publications relating to wild
animals and their control and collecting and disseminating informationsfelating to wild
animals.

Making provision for the setting up of such technical, scientific,advisory, and other
kinds of committees as she thinks fit.

Making provision for the licensing of persons commercially ‘hunting, capturing,
transporting, holding, selling, or exporting wild animals,\and persons who aid, assist,
or guide other hunters in the hunting, capturing,“transporting, holding, selling, or
exporting of wild animals.

Specifying conditions under which wild animalssmay be hunted, and periods and times
at which they may be hunted, includingmaking such charges and setting such fees as
she considers necessary for any permit, service, and other matter consistent with the
Act.

Of relevance are the Himalayan Thar Control,Policy 1991 and the Himalayan Tahr Control Plan 1993.
There is also a Deer Control Policy, but thisidoés not seem to have been through the statutory
procedures to give it more status thanan internal DOC policy.

7.4 GAME ANIMAL CoUNGICACT 2013

The Game Animal Council Act 2013 establishes the Game Animal Council and makes provision for
herds of special interest

The Game Animal Council also has functions in relation to game animals that inter alia include to:

Advise and'make recommendations to the Minister.
Provide information and education to the hunting sector.
Advise private landowners on hunting.

Raise awareness of the views of the hunting sector.

Liaise with hunters, hunting organisations, representatives of tangata whenua, local
authorities, landowners, the New Zealand Conservation Authority, conservation boards, and
the Department of Conservation to improve hunting opportunities.

Conduct research, including research on the hunting of game animals.

Operate voluntary certification schemes for professional hunting guides and game estates.
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e Promote minimum standards and codes of conduct for certified hunting guides and game
estates.

e Investigate complaints and take disciplinary action in relation to certified hunting guides and
game estates.

As noted under the Wild Animal Control Act, deeming some wild animals to be herds of special
interest would remove their status as “wild animals”. It should be noted that the Game Animal
Council Act specifies “overriding considerations” that will constitute a stiff test for creating herds of
special interest once specific proposals have been formulated.

7.5 WILDLIFE AcT 1953

The Wildlife Act 1953 consolidated and amended the law relating to the protection.and control of
wild animals. It is an earlier and less specific Act than the Wild Animal Control Act.

Tahr, chamois, pigs, deer and feral goats are included in the definition of “animals” under the
Wildlife Act but are not “wildlife”. This Act therefore does not deal directly'with the management of
wild animals but may have implications where wild animals or their management adversely affect
wildlife protected under the Act.

The 1991 Thar Policy says that tahr are declared to be noxious-animals under the Wildlife Act. This is
not accurate. Schedule 6 of the Wildlife Act simply declaresthém to be wild animals subject to the
Wild Animal Control Act.

7.6 NATIONAL PARKS AcT 1980

The National Parks Act has specific requirements for the management of introduced animals, and
these must be considered in operational.decis’ons including establishing the land schedule for
WARO. Section 4(2) directs that "intreduced wild animals shall as far as possible be exterminated.

Operations in National Parks are also governed by a specific General Policies and Plans approved by
the NZ Conservation Authority:

The General Policy for Nat'onal Parks made in 2005 includes several provisions of relevance to
management of wild an{mals:

e Policy 2 direets partnership with tangata whenua in the management of National Parks.

e Policy 3, directs consultation with people and organisations on policies and proposals that
have significance for them.

e _~Policy 4 directs the identification and protection of the full range of indigenous species,
habitats and ecosystems and specifies eradicating, where practicable, and containing and
reducing the range of established introduced plants and animals and that decisions not to
exterminate introduced species should only be made through the processes of the
Authority. Policy 4 makes specific provision for concerted action including encouraging
hunting where this aids rather than hinders the principal aim of controlling the introduced
animals.

National Parks also have their own management plans while Conservation Management Strategies
cover these and other public conservation land and wild animal management.
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7.7 RESERVES AcT 1977

Some of land with wild animals is held under the Reserves Act 1977 and the classification of the
reserves under that Act governs aspects of operational management. The Act includes as a general
direction relevant to wild animals: ensuring, as far as possible, the survival of all indigenous species
of flora and fauna, both rare and commonplace, in their natural communities and habitats, and the
preservation of representative samples of all classes of natural ecosystems and landscape which in
the aggregate originally gave New Zealand its own recognisable character.

7.8 BIOSECURITY ACT 1993

The Biosecurity Act 1993 is an enabling act that creates powers to deal with harmful organisms. It
applies to wild animals only if to the extent that wild animals have been defined as.“péests” in a Plan
made under the Act. This is currently not generally the case for wild animals subject to WARO. but
could become so in the future.

Robert Wilson and Wattie Cameron load a deer carcass onto the side rack of a helicopter piloted by
Milt Sills (right), in 1964. This was the very first venison recovery flight.
https://teara.govt.nz/en/photograph/15801/the-first-venison-recovery-by-helicopter
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8 PERCEPTIONS

In this section we summarise and integrate what we heard through interviews and workshop. The
statements reflect individuals understanding and opinion at a point in time. This material includes
assertions that may not be factually correct. Our interview and workshop records were provided to
those involved for comment and corrections made where appropriate reflecting the understanding
of those involved.

8.1 LAW AND POLICY
The law and policy governing WARO concessions are complex.

Those in DOC processing concession applications for decisions by the Minister or by sehior-DOC
officials have established a two-step process. The first step is to establish a “land schedule” that
defines the places and times that WARO might operate. The second step is to offerithe opportunity
to apply for concessions for the North or South Island (the “bulk offer”) so that,these can all be
considered together. Operators may apply for both the North and South Jsiand areas in the land
schedule or just for those on one island. Concessions staff then form a““decisions document” in
which they carefully analyse the legal requirements and scope for discketion in matters such as the
term for the concessions. All concessionaires are granted matching permits.

The differing ages of the key pieces of legislation such as the Wild“Animal Control Act 1977 and
Conservation Act 1987 and policies such as the Himalayan Thar Control Policy 1991 and Deer Control
Policy 2001 result in potential conflicts of interpretationyThése then must be integrated into a whole
with the two General Policies and places based legally binding strategies and plans. All these
preceded broader policy and case law on Treaty and climate issues.

Overall, the legal direction to DOC is to control wild animals rather than give priority for a
commercially viable industry (WARO) exceept to the extent it supports control.

DOC does have obligations to foster recreation, including recreational hunting, where this is
compatible with its primary conservation directives. For wild animals this can include establishing
recreational hunting areas (RHAs) where commercial hunting is excluded. The current areas were
inherited from the NZ Forest Service and DOC has not made further use of this provision.

Herds of special interest, while proving challenging to establish, could alter commercial hunting
authorisations where designated.

Regulatory requirements operated by the Ministry for Primary Industries were seen by WARO
operators ag'gbarrier to WARO access and to establishing small processing plants for wild animals.

8.2 SYSTEMS AND PROCESSES

Systems/include processes, people, power, infrastructure, and the relationships between them.
Rrocesses define the ways things flow through the system. Formal processes are often the way the
system is intended to work while informal processes often define how it works in practice.

Many commented that there appears to be no up to date overall strategy for wild animal
management under the Wild Animal Control Act, and no clear role for wild animal recovery
operations within that. The Department does not appear have any comprehensive way of
identifying, quantifying, and prioritising the adverse impacts of wild animals on conservation values,
and consequently cannot identify why, where, when, and how deer control should be implemented.
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This then made it difficult for others to engage constructively either nationally or regionally those
interviewed all would like ongoing involvement.

Consultation on the land access schedule is a long and involved process leading to a bulk WARO
permit offer that operators do not have to accept. Some in the Department said that if lands are
excluded from or added to the WARO schedule, DOC would likely face challenges from one or other
of WARO, recreational hunting, or environmental interests. DOC staff said that the current process
aims to ensure that effects on stakeholders, and the role of recreational hunting, are understood
generally and at place and are managed.

Overall, DOC staff agreed that there was a lack of clear direction on wild animal management.and
where WARO fits and what role it should play and how they are to be ‘co-ordinated’. They.
experienced:

¢ A lack of guidance on consultation and managing differing user objectives.
o Lack of data collection and analysis alignment with WAC Act.
e Difficulty in integrating WARO with the local context.
o Lack of clarity around the WARO system within the wider DQC<«ontext.
They commented that:
e WARO does not address other wild animals such as goats or pigs.
e WARO is tied to market price/commercial market so not a stable or consistent tool.
¢ DOC relies on MPI for detailed flight and catchhdata when it needs this information.

Iwi members said that iwi need to be at the table and that it is a Crown responsibility to ensure that
this happens.

The Ministry for Primary Industries system‘for defining exclusions for harvesting wild animals from
areas where pesticides may have beenwused was cited as an issue by all WARO operators and several
others. These exclude areas that may have been treated with pesticides until either declarations
from landowners can be obtained for 2km around the harvest area have been obtained, and/or until
a withholding period is completed that differs for each toxin type and application method.

The wider WARO industry includes helicopter operators with concessions, meat processors,
marketers, distributors,’and retailers. These roles are integrated in some companies and there are a
wide range of other arrangements around the country. The WARO operators include concession
holders and their.staff and contractors, with some concession holders not currently undertaking
WARO activities, but intended to re-enter the industry when conditions are favourable. WARO
operators’say that the overall system does not work well for WARO and there are many obstacles to
a successful operation to PCL. They say that most wild animals are taken from private land.

WARO operators suggested that bureaucracy creates bottlenecks for them. In their experience
systems were cumbersome and centralised. They felt that they were being managed by people who
did not understand the industry, both in permissions and in policymaking. They specifically cited
policies around non-lead ammunition, Robinson helicopters, and use of thermal technology. They
found internal DOC processes (such as procurement) often awkward and difficult to navigate. They
felt that it stifled work on ground and ability to innovate with wild animal management and utilise
WARO for specific DOC aims.
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Meat processors said that they preferred to work with a small number of known operators to ensure
confidence in quality and information. Processors can therefore control the entry of WARO
operators to the system. Overseas market access requirements limit where wild deer products can
go. WARO is a much smaller scale operation than farmed venison and has different requirements.
Most wild animals are processed in short time blocks in plant otherwise committed to farmed
animals which are a higher priority for these operations. They said that traceability was important
for both farmed and wild. No cost was passed onto operators for covering MPI and Assure Quality
checking, farmed only partially covers costs. Some process all deer to the export standard even
when the product goes to the domestic market. Other products such as pet food are produced as\by-
products when the markets for these were favourable.

Recreational hunting representatives thought WARO systems did not adequately include or reflect
the importance and drivers of recreational hunting, creating conflict and overlaps of effort'in certain
places at certain times, meanwhile, not effectively utilising some places and times/Witheut overlap.
They said that recreational hunters support WARO as a population reduction and maintenance and
resource quality improvement tool. Recreational hunters need a reporting system‘that allows them
to make decisions on when and where to hunt to reduce the potential for conflict with WARO
activities. They said that the WARO land schedule changes often miss important local, on-the-
ground, considerations. They would like to have WARO focus on female deer, not on stags. Better
communication processes could make it clear how recreational hunter values have been considered
within decision making and whether these are accepted or refected.

A game estate operator said that private land WARO supplements the system when PCL was not
providing product. He said that WARO can be highly sélectiVe and targeted to species, sex and by
trophy potential. In his view it was not worth game’estates being certified suppliers to processors.

Environmental advocates said that WARO concessions seems to lack conservation purpose and that
WARO concessions are not clearly managed-for conservation purposes or benefit. They also said that
WARO concessions were not adequately-difecting effort at local scale.

In the past the MPI Wild Game Industry Group drew together representatives of all major
government and private sector WARO stakeholders and this was valued by participants. It could be
integrated with the GAC function for ‘conflict resolution’ in relation to game management.

A venison recovery operation in Northern Southland. Doug Maxwell is at the controls of a Cabri
helicopter as John Schmelz loads carcasses into a chiller truck. Photo: Hutton Collection.
https://www.newsroom.co.nz/deer-devils-of-the-deep-south
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8.3 VALUES AND CULTURE

Values define why people do what they do. Culture determines the way things get done, oftento a
greater extent than formal system requirements.

Te Taiao is highly valued, and iwi wanted to be involved in caring for it. For iwi there was no
separation of their roles in wild animal management and hence WARO from their connection to
place and to the seen and the unseen aspects of Te Ao Maori. They said that kaitiakitanga is often
translated as stewardship. This is the stewardship of wise use and protection in the same action.
Rangatiratanga is translated as chiefly authority, but this misses the responsibility that goes with
that authority. WARO fitted well in this frame in that the wild animal resource is utilised whilethe
environment is protected. Shared use of resources and simultaneously caring for the envirenment
resonates better than shooting without recovery.

DOC staff perception of its own (their) values were diverse. Some cited a lack of sharedvalues
unifying the Department’s work. Those toward the centre were concerned about,regional staff
locally managing relationships over achieving conservation outcomes. Conyersely, those in other
parts of DOC thought that concessions staff valued conformity with due’grocess rather than being
helpful or customer focussed. It seemed easier for staff in the centre.o value correct application of
the law and statutory frameworks to decisions than for staff locatedat the edge. The regional staff
who were directly exposed to the effects of events such as “Tahrmageddon” when there were
widespread protests by recreational hunters about increases‘in’tahr control. This was reported to
lead to differing internal views on how the Wild Animal Contrel Act should be interpreted and
applied due to different relationships and roles.

The horizontal disconnections were exemplifiedfifitthe,perception that a culture of silos with DOC
mitigated against integration of wild animal management and therefore WARO improvement
opportunities. It also reinforced hierarchical-and disconnected activities, contrary to the intentions
of Te Ara Ki Mua, and mitigated against inclUsive and district-level inputs to WARO decision-making
that could better include local knowledge and perspectives, especially from iwi. The vertical issue
was seen in a perception that the Department had become very hierarchical limiting the
effectiveness of knowledge holders.to appropriately influence decisions.

Different parts of the Department agreed that processes were valued over results. Some saw this as
a correct focus on due process while others perceived a culture of risk aversion and control rather
than results oriented and,innovative. Conversely others said that the legislation and policy are clear;
2001 deer policy statement is still current and the WAC Act and part 3B of the Conservation Act gave
no wriggle roont te be creative. These staff said that DOC’s core mandate from 1987 remained
biodiversityprotection and enhancement. Game management, inherited from multi-purpose estate
manager/,NZFS.was not seen to fit well in this context.

A loss of\kéy personnel with deep experience in wild animal control with consequent effects on
overall*culture and capability were also cited. This was linked to organisational change that was seen
as having diminished DOC'’s ability to maintain wild animal management over time by attrition of in-
house expertise, and de-prioritising it as a departmental function.

This loss of experienced personnel was cited to have had effects at all levels. They commented on
staff turnover and loss of institutional knowledge. They said that new DOC staff at operations level
often don’t have a good understanding of WARO process or wild animal management, hence they
start making poorly informed local decisions. They commented that DOC was losing connections to
the rural hunting community because of past issues and loss of engaged staff.
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This divided culture was said to lead to different internal views on how to consider WARO access,
especially land schedule changes. Some said that the future of WARO as wild animal management
tool was in doubt. These staff felt that, while WARO had in past been an effective wild animal
management tool, it was generally in decline and losing effectiveness, especially in the North Island.
In the South Island they said that WARO remained useful in open country.

Staff of MPI cited a wide range of values for WARO but did not see it as a high priority for the
Ministry. Their core focus was on food safety in products destined for human consumption.

WARO operators strongly referenced their role in sustaining the health of the bush and biodiversity
generally. While they needed to run a viable business, they did not present this as their prime
motivator. Many safer, more profitable opportunities were available, and all operators participated
in these. Some said that they were prepared to subsidise WARO operations from other business
interests. They expressed a preference, wherever possible, to retrieving animals and ‘while often
engaged in control operations for DOC and private landowners reported that they.dislike seeing the
venison resource wasted. WARO operators’ perception of own culture was cofisistent. Those
operating these businesses are businesspeople and value their capacity to compete successfully in
the marketplace. They valued their independence and their contributionto eemmunity and
environmental well-being. While they did not cite this, their culture clearly embraced risk taking and
self-reliance. Most operators were strongly attached to places {though these could be as big as the
lower South Island). They valued their multi-functional role in their communities and could be patch
protective. Some mentioned valuing fairness and appropriate Use“of public funds.

Federated Mountain Clubs advocated for a focus on pretecting intangible values and natural quiet.

NZ Deerstalkers Association said that the values of theirmembers were diverse and included:
recreation, food gathering, safety, outcomes, action) opportunity for a trophy from key heritage
herds and high value herds and in attributing a high value to males (bucks, bulls, and stags), primarily
targeted in the roar or rut. NZDA perceived their members to have a passion for hunting. They were
said to be activity-driven with a familyzbased intergenerational connection to this activity. They
would like to be recognised as the largestrecreational user group of PCL and as the largest group of
active conservation workers in the field (combination of harvest and active initiatives).

Forest and Bird staff said that the.core drivers of WARO should be protection and preservation of
NZ’s native plants and animalsjas a matter of national and international importance. They wanted
the focus to be control‘ef introduced wild animals as noxious pests, particularly on PCL.

The game estates representative mentioned animal welfare and game management objectives such
as operations avoiding fawning and mismothering to maintain value of the residual population.

Those meat pfocessors that handled wild animals in multi-species plants valued sustaining the
financiallviability of WARO within the context of also producing higher valued farm products.

The.core'of Game Animal Council culture was said to be seen in its legislative functions for game
animals, deer, tahr, chamois and pigs, which are ‘valued introduced species’ as per the Aotearoa
New Zealand Biodiversity Strategy 2020. The GAC vision was to be a national body working to
improve the management of hunting and game animals for the benefit of all stakeholders. They
reported wanting to see all hunting activity coordinated for sustainable wild animal management for
recreation, commerce, communities, and conservation. For WARO, GAC said that this meant
supporting WARO to be viable, effective, efficient and an enduring activity and coordinating WARO
activities to benefit wider game animal management and to reduce conflict as far as possible.
Fiordland Wapiti Foundation reported that the program’s success was due to DOC’s acceptance of
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the wild animals based on game animal management principles and taking a strong customer-based
approach, where relationships were seen as key.

8.4 INFRASTRUCTURE

Infrastructure here refers to both human and capital resources. The issues with these were well
understood within the industry and by MPI that works directly ensuring quality at the processing
stage. Understanding of infrastructure issues was not reported by DOC staff, other than at the front
line, or by the Game Animal Council. Overall, no one suggested that helicopters and meat processing
capacity are likely to be limiting were harvest rates are to be increased.

Those that commented said that the policy environment had become less supportive —&.g.;
prohibited firearms (semi-automatic rifles, purchase and maintenance/parts supply, ammdunition,
auto monitoring). They suggested that the industry needed rejuvenation but that this was limited by
expensive equipment both capital and operational (e.g., chillers, helicopters), limited operators due
to cost and low revenue, aging operators and none coming through to replace them, lack of
communications around concession rules at place and how to report misadventure.

Gaining and retaining skilled staff was an issue throughout the systerm, Staff in most parts of the
system, both industry and regulatory, are aging and replacements take time to train. One larger
WARO operator had a cadet scheme, but this was an exceptiony,Meat processors were using
immigrant labour but competition for skilled staff is high. How(to ensure there were enough people
in industry to ensure ongoing viability was an issue for processors and WARO operators. They said
that WARO operators and shooters were critical fo¢ pepulation management on game estates and,
when prices become too low, they are the samesoperators undertaking culling instead. They said
that trophy and meat recovery work together to create a financially viable system for managing
game parks. New technologies are being adopted slowly in the industry. Some younger, new
operators are using them.

Abattoirs were said by some to be generally old, inefficient and at capacity. The transport costs
involved mean that WARO operators needed an abattoir nearby to make it work. Conversely, meat
processors reported that processing plants were being kept up to date through re-investment. Plant
and equipment were constantly-maintained and replaced to keep effective and efficient
(reconditioned every 3 menths). Keeping equipment and plant such as chillers up to standard was
costly and currently net'covered by returns from WARO but were maintained in anticipation of
potential being realised *Abattoirs struggled to get qualified technical staff as well as regular
workers. This was\said to be particularly challenging in regions where abattoirs are located. There
were reported,to.be low incentives to upgrade or expand abattoirs for wild game processing due to
lower value,lower percentage intake, and international trade restrictions. They said that micro-
abattoirs'were increasing but had high set-up costs (5200K plus), so they were more for human
consumption than for pet food. They were also limited by the ante and post-mortem qualifications
required.

WARO operators said that a Hughes 500 needed to be able to extract 7 deer/hr at a schedule of $5-
6/kg to just cover costs. Using smaller machines was way more profitable for operators. They said
that DOC restrictions on the use of Robinson helicopters was leading to increased costs in wild
animal control. In terms of capital, an H500 costs $1.5M while an R44 is $O.5M and there is an
equivalent difference in operating costs. One said that none of the Robinson helicopters deaths were
on commercial operations. Conversely another operator said that they stopped using Robinson
helicopters in 2018. They said that the chances of things going wrong were low but the
consequences high.
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8.5 PROBLEMS AND OPPORTUNITIES
Iwi informants said that:

Problems included:

1.

There are now too many deer adversely affecting private, public, and Maori lands.

Opportunities included:

2.

3.

They would like to be able to provide kai for whanau while training iwi members in thesafe
handling of wild game. This could relate to employment opportunities.

They would like to see commercial markets re-established to make WARO viableagain'and

to be enabled to participate in the industry. Exercising kaitiaki responsibilities<in‘each rohe

would imply roles in both decision making and active participation in the industry.

DOC staff said:

Problems included:

1.

10.

11.

12.

13.

14.
15.
16.

The core common problem was lack of clear direction on wild\animal management and
where WARO fitted in and how they were to be ‘co-ordinated..

Collectively they saw a legislative focus for DOC on animahcontrol but said there was no
budget for this.

Assessment of land access schedules was seen as limited by staff turnover for a highly
complex piece of work integrating the relevant factors about each place with the legislation
and policy framework.

They commented on lack of internal alignment on how to manage hunting and its role
creating problems between parts of the Department.

WARO was unable to reflect local context and it was not seen as a stable or consistent tool
for wild animal management.

Some said that DOC systems and procedures made innovation difficult.

DOC was not supportive of WARO.

There was a lack of'manitering of WARO concessions and conditions and no enforcement of
non-compliance.

Financial factors cause variability in WARO as a useful tool for wild animal management.
Regional Couneil possum operations using brodifacoum was adversely impacting WARO.
Some staff agreed with the WARO operators that said that a critical problem was DOC
restrict.onion Robinson helicopter use. DOC staff had views about WARO as a sector. They
saw lack of coordination of WARO where all were doing their own thing.

For-some the positive contribution of WARO in wild animal control was not reflected in
support from DOC for the sector.

Others did not agree that WARO was a main wild animal management tool. They saw WARO
as one ‘tool in the box’ with impact in certain areas at certain times in certain ways. More
comprehensive data was required to determine best places for WARO in wild animal
management.

Opportunities included:

There is opportunity to work with MPI to resolve the 2km pesticide buffer limitation.
It was critical to take opportunities to build on iwi partnerships.
Integrating wild animal management, HVU, permissions, legal, policy, GIS, website teams.
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17.

18.

19.
20.

21.

22.

23.

24.

25.
26.

27.

28.

29.

30.

31.

32

Improving internal structure and process breaking down silos and establishing more unifying
values.

Building succession and capacity and knowledge around wild animal management and
WARO.

Creating greater inclusion of district perspectives of realities on the ground.

Creating new permit conditions to allow for improved data capture for DOC directly from
WARO to support WARO and wild animal management.

Establishing a database of landowners to resolve pesticide declaration issues and the 2km
exclusion buffer for WARO.

Improving associated systems such as firearm purchase, enabling restricted parts availahility
by bulk purchasing and ensuring policy decisions are practical by including field staffiin/policy
development.

Ensuring effectiveness in the new wild animal management team including.intérnal staff
education and communication programmes on wild animal managementand*WARO, so staff
better understand the value of WARO to wild animal control.

Marketing opportunities were seen in low carbon (potentially carbon‘positive), organic,
high-protein, free range, wild caught, low-fat product, and it’s protecting our ecosystems.
Establishing a central database for pesticide recording.

Bringing industry players together for their common interestsicreating a body to lead WARO
in a NZ Inc approach.

Te Ara ki Mua bringing well needed funding to wildanimal management was seen as an
opportunity. Te Ara ki Mua provides potentialfof a collaborative approach to wild animal
management, incorporating WARO.

Improving relationships with recreational-hunters and better realise the potential for GAC
and the MPI Wild Game Industry Group to improve wild animal management.

Growing trust in the system. They said that trust issues had centred around data capture and
commercial sensitivities.

The Emissions Trading Schemeicould be a game changer if the role of wild animal control
was recognised.

Looking for innovative ways to enable deer control through ground based commercial
extraction.

. Building Tier 2 monitoting methodology to measure short-medium term ecological impacts.

The MPI staff membet interviewed said that:

Proble
1.

ms included:

Problems,with poor communications around safety and systems leading to a ‘grey zone’
about Who can eat game and what good process and standards would look like. This was
linked to public perception of wasted resource at a time of economic hardship and food
security concerns.

Issues in getting appropriate micro abattoirs accepted and established, a shortage of vets
and postmortem inspectors, and local shortages of skilled abattoir staff. There is
opportunity to realise the potential of micro abattoirs to meet small-scale local demand and
increasing the ability of public access to local game meat products.

Barriers due to high traceability requirements due to risks for markets, especially export,
competition from higher value, farm-raised game, and regulatory barriers.

Limited rejuvenation and innovation in processing industry.

A lack of trust in DOC by operators to protect commercially sensitive information.

Opportunities included:
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Better inter-agency communication including Iwi engagement.

Increase capacity through training for vets and meat inspectors.

Improvements in monitoring disease and toxicity using common scientific practices (e.g.,
PCR monitoring for TB, hunter training).

In the view of Game Animal Council:

Problems included:

1.

WARO is undertaken, permitted, and socially accepted for different reasons. This either is
not well understood or not considered when regulating WARO activities.

There is a conflict between the reason WARO is undertaken and its benefit to consefvation
and its integration with other population management tools and recreational activities.
Lack of data to show the contribution of WARO in the wider system and on PElversus
private land.

There is a lack of an integrated, overall strategy for wild animal management and process to
manage and consult with stakeholders.

There is a maturing positive relationship between DOC and GAC and ajlack of trust between
WARO operators and GAC.

Lack of DOC devolution or divesting of responsibilities to thesesmore focused or capable in
given areas.

The two kilometre and six-month to three-year pesticide,buffer was a major problem for
WARO and its contribution to deer management on PCl/and private land.

Landing rights of WARO in areas where recreational hunters are not permitted to land, and
the exclusion of WARO from certain recreational areas, creates a state of unfairness that
results in conflict and poorer game animal mahagement and conservation outcomes.

Opportunities included:

9.

10.

11.

12.

13.

14.

Undertaking a first principles review. to achieve sustainable management of game animals
and hunting for recreation, cemmunities, commerce, and conservation.

Better targeting WARO for achieving biodiversity outcomes, by targeting and incentivising it
to specific areas, focusing on females, as this is the demographic that determines population
size and growth overthe long term, and leaving males in areas where they are the key driver
for incentivising recreational hunter activity.

Embracing the Value of the GAC involvement in establishing a sustainable system with
enduring solutions to conservation but reduced conflicts between management tools,
commergeial enterprise, and recreational activities.

Finding'a “balance” of wild animal management practices to affordably achieve conservation
outcomes over the long term.

Using herds of special interest to resolve issues of conflict between recreational hunters and
WARO.

Allowing WARO within Recreational Hunting Areas (RHAs) with a females only policy at
conflict reducing times of the year, thereby increasing the land available to WARO but not
negatively impacting recreational interests.

WARO operators said that:

Problems included:

1.

WARO was not currently viable on North Island PCL.
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Regional council use of brodifacoum for possum control it made many areas including
private land unavailable. Most said that revising pesticide rules would produce the biggest
improvement for them by freeing up areas where in fact there is no pesticide issue.
There was poor communication from agencies especially around pesticide operations.
Getting appropriate and energetic marketing was an issue for WARO operators as this
happens further down the value chain.

That there were issues with firearms restrictions saying that police did not understand
commercial hunting requirements.

Funding and regulatory support for establishing small abattoirs was lacking.
Landowners are sometimes overly protective of deer numbers.

Cyclic reviews of WARO make confidence in investment difficult.

Opportunities included:

9.

10.
11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

Using incentives to encourage WARO to take deer. This could be specifieto areas where
DOC wanted more deer removed.

Continuity of supply could stabilise the system.

For the domestic market providing co-payment recognising the‘publi¢ good in removing the
animals.

Using farm traps for multi-use pest control (slaughter in trapjleave offal and trap for rats,
mustelids, and possums).

Supporting innovation for realising the dollar valuefram deer and to commercialise the
whole deer recovery operations, not just for DOC PCL:

Reducing the number of concessionaires that{de,little with the concession and encourage
larger operators to contribute more to contrel of deer and to achieving economies of scale
and providing for succession in skilledroles

Sitting down as an industry with DOC and"work out solutions to problems.

Better utilising technology such as thermal technology as a game changer for wild animal
management and WARO.

Using Fiordland Wapiti Foundation as a model for other areas.

Give 10-year concessions'with no significant change to conditions over this period to create
stability and encouragesdonger term investment.

Recognising the WARQ contribution to wild animal management through financial
incentives such(as\associated remission on landing permits or providing carbon credits.
Support getting more people into recreational hunting and allow them to be flown into
closedareas'such as wilderness areas.

Building ajstrong wild game brand and foster suppliers that consistently meet high
stahdards.

Processors said that:

Problems included:

1.
2.

Resolve problems with poisons, food safety, and staffing.

Labour and staff had been a challenge and they have been tapping into the overseas
workers’ market.

There were low levels of automation, but that plants were kept up to scratch with
maintenance.

A lot of knowledge rested with a few older operators.
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10.
11.
12.
13.

WARO had been restricted by international market returns for both wild and farmed
venison, operator issues, processors issues, and costs of maintaining helicopters, staff, and
equipment, plus inflation.

There were problems with brodifacoum including the stand down period and inequity re
wild animals vs farm stock.

Poison statements give power to individuals without a stake, thus fuelling local politics and
creating a ‘massive handbrake’ on operations.

There was a clash of competing values saying that DOC saw no value in deer while all WARO
participants are dependent on value.

Ineffectiveness of WARO created greater need for control on PCL (i.e., shoot to waste),Which
is bad for public perception of industry.

There was a risk to operations in low value domestic product marketing.

USA markets think that WARO is cowboy supply so avoid wild venison.

Lack of a forum to connect to improve the system or fix problem or solve*challenges.
Breakdown in the markets and in labour supply due to COVID. As processars didn’t pay
enough for wild supply, operators halted operations. This led to,priocéssors switching to just
farmed deer.

Opportunities included:

14.
15.

16.
17.

18.
19.
20.

21.

Better availability of up-to-the-minute poison records for'non-DOC and for PCL areas.
If commercial data security were respected, then far moré data on operations could be
provided to DOC.

Leveraging the experience and skills of stakeholders'to a common solution.

Using micro-abattoirs in the local, domestic context, but not in relation to international
markets.

Incorporating local realities in WARO permitting.

Applying lessons and elements from/wapiti, tahr and sika.

Growing the social licence for wildxanimal management and WARO through market links to
voluntary corporate social responsibility (First Light support to the Kete initiative).
Socialising the value of wi'd animal management to recreational hunters.

Forest and Bird said that:

Problems included;

1.

apk wn

Undue Game Animal Council and hunting lobby influence over DOC in wild animal control
processes.

The DOC budget for wild animal control falls far short of need.

A lack of ability of WARO process to focus on place, especially for areas of ecological value.
Lowjtrust across the system.

Negative impacts of DOC restructuring lost connections, sensitivity, and understanding of
WAC/capacity to interact with (locally operating) WARO players.

Opportunities included:

Dealing with longstanding tensions between parties by finding fora to bring them.
Applying WARO in more places and provide the industry with greater continuity and
security.

Using Jobs for Nature potential for training new WARO personnel to help rejuvenate the
industry.
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9.

10.

Establishing a ‘formal’ representative focal point or advocate for WARO, with increased
funding for DOC for WAC, (re-) establishment of a Government focus on WARO, and
exploration of options for funding WARO.

Using spatial planning to manage WARO and WAC at place.

NZDA said that:

Problems included:

1.

pw

O N w

10.

DOC lacked care, knowledge, understanding, acknowledgement, and support for
recreational hunters who provided significant conservation outcomes and major economic
returns.

There was a lack of transparency on WARO harvest across time and space to suppert
improved management and assist reducing conflicts.

WARO was currently in competition with recreational hunting.

There was a DOC focus on biodiversity management to the exclusion ofiwild animal
management generally and recreational hunting.

WARO was a sunset industry with no rejuvenation.

WARO was not focused appropriately as a wild animal managemeént tool.

Iwi interests were making access more difficult.

There was an overload of consultation and battles to defend recreational interests. This,
they said, created an unfair advantage for commercial enterprises over recreational
hunters.

Lack of a forum to bring stakeholders togetherimna neutral/’safe’ environment to discuss
problems and find solutions.

Extremist beliefs by minority groups with apparent undue influence (RF&B).

Opportunities included:

11.

12.

13.

14.

15.

16

Providing meaningful participation in"a collaborative participatory design of the wild animal
management system including WARO.

Managing WARO to enable market certainty, and support other population management
tools, including recreational hunting.

Recognising the benefitsto conservation management of recreational hunting and WARO
collectively.

Increasing DOC employment of wild animal and recreational use expertise and better
communication‘internally and externally to rebuild relationships and re-establish mutually
supportive wild animal management for conservation and social purposes.

Establishing a non-DOC-chaired or managed forum for stakeholder discussion and input to
wildanimal management.

Considering delegation and co-management of WARO and wild animal management to the
GAC.
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Fiordland Wapiti Foundation said that:

Problems included:

1.

Nowu s

Marketing of WARO was not value additive and that the parties needed to collaborate to tell
one big story.

There was too much competition in the market and that this could be rectified by set prices.
Processing plants had small markets so took easy deer when prices were right leading to a
boom-and-bust scenario.

The focus of wild animal management was too stuck on eradication.

DOC was not regulating WARO to remove crossover.

WARO was too volume based and needed to be quality based.

Spend more time building relationships with community groups.

Opportunities included:

8.

9.

10.
11.
12.

Managing deer in NZ rather than get rid of them enabling money obtained from the value of
deer being put back into conservation creating a positive messagingepportunity.

Using a Fonterra model of branding.

Using of Herds of Special Interest provisions to deal with legis{atien’issues.

Professionalising the community management of herds at placerand linking this with WARO.
Using WARO block systems, quota, or targeting by time and deer demographics to meet the
need for sustainability.

The games estates informant said that:

Problems included:

1.

Variability in the market was creating boem and bust cycles that compromised operator
viability.

Not all WARO concession holders'were operating and too many only start when prices are
high which impacts the long-term operators and markets.

The times for best produét from wild deer did not match times when processors had
capacity.

Opportunities in€luded:

Diversifying'meat sales and distribution so farmed and wild are complementary, not
competing.

Using.a'quota system for creating market certainty and operator certainty.

Regulating the pricing to stabilise the system and thus perhaps offset the years that are low
priced with years that are well priced to create constant income.

Better communications around what, why, when, and how of population managementin a
way that is tailored to the target audience.

Developing better overarching management of wild animals across space and time for all
land tenures.

Comparing what works overseas to what is happening here and thus building ideas of how
the system can be improved.
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8.6 CONCERNS

Concerns of interviewees often related to current and potential future problems.

Iwi members said:

1.

2.

That DOC needed to use its internal resources and knowledge before coming to overloaded
iwi for more help.
Cowboy operators might re-enter the industry if markets are established.

DOC staff were concerned about:

1.

10.

11.
12.

13.
14
15.
16.
17.

18.

19.

The lack of a national plan or strategy for wild animal management within the conhtexts of
Te Mana o te Taiao and Te Ara ki Mua to guide regional and district operational plans
resulting in siloed systems and a competitive rather than collaborative internal culture.
Systems could become even more overwhelmed if WARO applicants towalk away from the
national bulk permit offer process and ask that permit applications be,considered anytime
on their own merits (35-40 current WARO permit holders).

A lack of locally focussed national monitoring of wild animal numbers to help determine
where wild animal management occurs or where WARO can assist with DOC objectives.
Searching for a perfect system that reconciled both commercial and recreational interests
probably was not realistic, particularly without changifig the WAC Act.

Loss of institutional knowledge and leadership for wild.animal management at an executive
level. Loss at operational levels of institutiondl.knowledge, loss of staff connections to, and
interest in, back-country, bush, and hunting

Focus of the Department on managingstakeholders, especially around iwi ambitions was
blocking decisions on concessions.

That if were DOC managing wild anpimals as game this would be outside the legal
constraints.

Deer numbers were a problemtin places where WARO had been restricted (and have
increased elsewhere). Staff were concerned about the increase in deer numbers impacting
adversely on DOC areassand values and said that deer populations were at the highest since
1940’s and potentially:xCoulld double every 3 years.

Issuing short term‘permits would lead to a lack of certainty for industry to invest.

Paralysis of organisational systems and procedures was impacting ability to get work done
and created, a lack of ability to innovate.

A perceived imbalance between WACA and Conservation Act.

Decisions made that did not reflect practical, safety and efficiency considerations with wild
animalimanagement.

Lack of compliance on WARO and cited a DOC loss of capacity and resources to do this.
Loss of collaborative relationships and common ambition with external stakeholders.

Lack of comprehensive monitoring to base decisions on.

That the WARO role for wild animal management was overestimated or underestimated.
That WARO was a permit for commerecial activity on public conservation land and needed to
be kept within that space.

A reset of populations was required, and that DOC needed to work out how to articulate
that in the public arena.

That DOC saw iwi through a S4 Conservation Act lens leading to tick boxing rather than
more fundamental recognition of iwi economy and Te Ao Maori which would imply co-
management and co-design of wild animal management.
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20.

21.
22.
23.

24.
25.

If Deer Policy Statement was revised there would be a real risk for recreational hunters and
WARO that they may be disadvantaged.

Managing WARO based on population numbers or modelling was a failed model.

It would be dangerous to allocate property rights to WARO operators.

Competition from private land sources of both feral and farmed game both favoured by
processors and markets were a significant threat to PCL WARO economics.

Over-regulation was likely to add cost and collapse the remaining WARO opportunity.

Use of helicopters for wild animal management should be led by CAA not DOC policy.

The MPI staff member interviewed was concerned that there was a systemic lack flexibility forsmall-
scale operations to operationalise micro abattoirs and consequently to meet growing iwi interests.

The Game Animal Council was concerned:

1.

That DOC rolled the concessions over year on year, ignoring requests for a’review from the
hunting sector.

About a perceived lack of overarching objectives in wild animal mamagement to support
improved targeting by place.

Lack of connection between WARO activity and high value,consetyation areas and thought
that a reliance on cost and revenue incentives in WARQ, limited applicability into the wider
system. Activity was purely driven by operator profitability, not biodiversity outcomes,
leading to targeting close animals and stags creating.conflict.

Federated Mountain Clubs were concerned about sacrifice*of intangible values in favour of
commercial interests or even perceived biodiversity gains.

Forest and Bird were concerned about:

1.

pw

The systems analysis team composition (inclusion of GAC representation and neither WARO
nor conservation interests) afd(saidthat gave perception of potential bias.

A trend in language and operational focus of DOC from wild animal control to wild animal
management, from noxious pest to game animal.

Disproportionate influénce by GAC over DOC.

An explosion of wild animals on PCL meaning that control measures were inadequate.

That wild animal'management on PCL via WARO might become a form of farming for
commercial ohjectives.

Use of wild animal management as a term by DOC rather than wild animal control as
required by the statute.

WARO operators were concerned:

That further tenure review would lead to tensions between WARO and recreational hunter.
Lack of an overall plan for wild animal management with a realistic understanding of the
role for WARO within this.

Resources were being targeted away from wild animal management and connections to
wild animal management not being recognised or integrated. This, they said, led to a lack of
monitoring and enforcement of concessions. Some WARO operators were said to be using
concessions for private access to PCL, not WARO.

That it is the accumulation of many small barriers rather than one large issue that sucks the
profitability out of the industry and keeps WARO small.

That CAA should make the call about appropriate helicopter use, not DOC.

New and inexperienced operators would jump in when the venison schedule lifts.
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7. There was a lack of succession for skilled roles.
8. The whole industry could become untenable with policy changes.

NZDA was concerned that:

1.

The role of recreational hunters in conservation management and economic activity was not
appreciated or supported by DOC while the largely historic and declining role of WARO was
given prominence.

WARO operators were a small group compared to recreational hunters but were provided
disproportionate influence on decision making. Conservation advocacy groups had
disproportionate influence that did not contribute meaningfully to the wild animal
management system in decision making.

The poisons issue challenged the ability of recreational hunters to provide food fer the table
and for WARO to be an effective tool.

Budget cuts would lead to DOC reducing its focus on fixing its systemic problems.

There was unwillingness of DOC to delegate, devolve power and control'even when it would
be of benefit to conservation and wild animal management to do s6.

Meat processors were concerned that:

4.
5.

WARO not a major priority for improvement.

Some operators were not keeping account of where theythad sourced deer risking tarnishing
of reputation of all NZ venison when product had issues i the export market.

There were risks of chronic wasting disease caming through the border with trophy hunter
visitors.

The area accessible for the operators might further reduce.

Solutions would be too hard to find.

The Fiordland Wapiti Foundation said that geing down a HOSI pathway risks what has been built
should an application be rejected.

The game estates operator was concerned that blanket deregulation and self-focused decisions by
hunters and operators was negatively impacting the whole system.

Helicopter on deer recovery. Lake Adelaide area. Fiordland National Park.
https://www.nzlandscapes.co.nz/product/2583/33928/
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8.7 CONNECTIONS AND DISCONNECTIONS

We looked for which parts of the system were connected, the strength of the connections and
effects these had on outcomes. Such connections can be within entities such as DOC and MPI,
between entities such as between WARO operators and meat processors, and between people and
elements in the wider environment. The common connection was to the natural environment both
on public and private lands. This is, where the wild animals live. It is also where their adverse effects
are felt. Disconnections lead to problems and connections can be a source of solutions.

Iwi spoke of a connection to:

PwwnN e

Deer as kai for families and for the marae.

Local rural communities in diverse ways.

WARO operations and meat processing.

The land and te Taiao, whether it was on Maori land blocks or on privaté or public land
within their rohe. Some of the land they were responsible for has beceme land-locked
which makes connection difficult. They spoke of being kept away from places that were a
natural part of life in the old days.

DOC and appreciated the efforts of the Department to understand their viewpoint. The
constant changing of staff at a local level, however, made it difficult to keep relationships
and continuity. The regional council and DOC were not'seen to be collaborating.

The Department of Conservation staff referenced:

Connection in:

1.

They provided to central Government policy processes through strong connection to what is
happening on the ground.

Between concessions staff with.the WARO industry and stakeholders that helps shape
consideration of a new approeved land schedule, which then leads into a national ‘bulk offer’
WARO permit.

Being built by the new.wild animal management team in national operations with external
stakeholders and withifrontline staff who described the connections at place.

Disconnection in:

4.

Concessions work operating in its own silo not connected to staff responsible for wild
animal management.

Thatwild animal management data was not available directly from MPI or processors was
not helpful.

TrUst issues, noting that these were improving with WARO operators as they have more
confidence that the ‘Panel’ are acting in accordance with the WACA (potentially delivering
an inverse relationship with recreational hunters).

A problem was that commercially sensitive information supplied by operators in the past
being mishandled by DOC.

They thought there was incomplete policy and operating framework to guide permissions at
place. This involved an inability to recognise that there is a link between permit term and
confidence to invest, train and increase effectiveness.

They said that recreational hunters want as short a term for WARO as possible (up to 3
years) to keep under review and allow a full ‘system’ review whilst WARO operators seek 10
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10.

11.

12.

13.

14.

15.

years. Somewhere in between would enable DOC to react to changing wild animal pressures
whilst avoiding resource capacity issues to undertake a review in a timely manner.

National wild animal management team members reported a loss of connection with
hunting interest groups, particularly through the tahr protests and associated security
concerns, followed by COVID.

They said that most Districts used to have some form of hunter liaison meetings, but this
seems to no longer be a thing. This may be exacerbated by loss of staff with interests and
history in wild animal management.

They had uncertainty around permissions process and were unsure if the land schedule
review was complete. This may be indicative of a wider internal lack of knowledge on
processes. They had not seen proposed new WARO concessions and were therefere . unable
to say what changes had been made to influence WARO, only the land schedulethat
determines where WARO is permitted or restricted or not allowed across PCL

They reported disconnection:

a. Between district or regional operations and national ‘hubs’ such'as permissions.

b. Between DOC permissions and WARO operators and interéstigroups.

¢. Discontinuity in institutional knowledge from loss of experiericed wild animal
management-focused staff.

d. Due to there being insufficient data to inform decision making around WARO and its
impact on PCL.

e. In perception that WARO is a more significant'wild animal management tool than it
is (both internally in DOC, and in advecaty of operators).

f.  With Landcorp (lands bounding PGL)= access and pesticide information issues.

g. Regional councils as their use ofpesticides was not available to externals.
Historically between recreation staff working at a national level and WARO management,
DOC recreation staff reported disconnection in:

a. No connection with WARQncurrent role and no DOC commercial focus in

structure.

b. Districts need supportito’be holders of relationships with recreational hunters.
Project management a weakness — Department asking too much of senior rangers
and District, Managers, who lack commercial expertise.

d. Tensions between local interests or desires around WARO, which sometimes is at
odds w/th'the national concession (bulk offer) process. Local interests often centre
around wild animal populations deemed ‘of special interest’, or through direct
hunting interests that they wish protected.

e.', Local staff cannot make local decisions because WARO is a national process.

fs , Parts of DOC are seen to be interacting with hunter group interests, while
Permissions have relationships with WARO operators. There is a disconnect
between working with hunter interests (improving stakeholder relationships) and
the process of WARO authorisation.

Frontline staff reported loss of connection with WARO and hunter community through DOC
organisational change. They said that organisational change had amplified disconnections
between parts of DOC relating to wild animal management and WARO. The 2012
restructure was noted as a pivotal time for these disconnections with the following impacts
noted:

a. Removed programme managers from Districts responsible for managing wild animal
management relationships and the links between DOC, operators, recreational
hunters, and iwi.
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b. Past spirit of cooperation and support among stakeholders, including WARO
operators lost by new staff often lacking background, expertise, and special interest
in wild animal management.

c. Resulted in overloaded senior rangers and district managers.

d. Recruited staff with less outdoors, back-country and bush, hunting, experience, and

interests.

Wild animal management marginalised within DOC.

Greater pigeon-holing in silos across DOC resulted in loss of wider, cross-agency

engagement in deer control.

Observed uncoordinated aspects of WARO industry.

Few districts in DOC have information on animal browse impacts.

Disconnect between Tier 1 and Tier 2 monitoring.

Lack of understanding at district operational level of WARO.

S

MPI Food Safety links the WARO industry to the standards required for domestic'and external
market and this facilitates connections throughout the system. MPI Food Safety'reported
disconnections:

Public misunderstandings of food safety requirements and‘asseciated regulations.
System’s inability to accommodate public aspirations for gifting and donating game meat.
Lack of small micro-processors.

System’s inability to bring together WARO operators\and recreational hunters to achieve

overall wild animal management goals.

5. Communications issues between DOC and MPhand more recently also GAC.
Communications issues between formal WARO system (DOC, MPI, Assure Quality) and
public stakeholders (operators, hunters;.iwi, public generally).

6. Commercial data collection and limitation on sharing this versus recreational hunter ‘patch’

sensitivities.

PwnPE

The Game Animal Council reported connection with hunters, DOC, policy, legislation, and strategy
development for hunter and wildanimal management systems including acting as a link between
the tools of wild animal management, the value of wild animals to NZ and conservation
management. A general system disconnection between national and regional management was
reported - WARO is not/site specific and is not integrated with variable values, interests, and
available tools. Lack of'‘connection between the various statutory bodies mitigates against realising
common outcomes. GAC noted that there are disconnections within the hunting sector and with
various parts of the, hunting sector and external stakeholders. The Game Animal Council reported
disconnections between them with:

1... 'Some WARO operators as they can talk directly with DOC — a small few are swaying
decision-making that impacts many.

Conservation NGOs.

Processors and markets.

Some parts of MPI.

DOC with conflicts and confusion in roles and responsibilities for improving wild animal and
hunter management.

SIENNN

Federated Mountain Clubs said that they were loosely connected to WARO but had high-level
connections to conservation policy making.
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NZ Deerstalkers Association reported connection at the national and local levels representing the
interests of recreational hunters and shooters. NZDA reported disconnection with:

1. Commercial WARO operators.
Limited acceptance of NZDA submissions under DOC permissions criteria.
3. DOC outside formal processes saying that DOC is a partisan decision-maker for wild animal
management and has:
a. Major land manager stakeholder role.
b. A primary purpose of biodiversity conservation with limited focus/interest in user
groups interests in other PCL resources.

Forest and Bird reported connection to DOC staff via legislative and policy processes andwiasthe tahr
policy and planning process and actions of local branches at places. Forest and Bird repoted
disconnection through:

1. Not beingincluded in Te Ara ki Mua development.

2. WARO operators not being represented in system analysis team

3. GAC and WARO not being productively connected within the system.
4. Ongoing negative connection between RF&B and GAC.

WARO concession operators reported connection:

1. With one another through the South Island Wild Animal-Recovery Operators Association
(includes North Island).

2. Through the wild animal industry group formerlysun by MPI

3. DOC and landowners wanting pest control:

4. Local community economies including iwi, farmers, hunters, processors, and local DOC
offices.

5. Wider heli-operations.

WARO concession operators reported disconnection through:

6. A lack of communication from DOC updating concession holders.

7. A negative connection with,Game Animal Council which is seen to want to change the WARO
system to the detriment of operators.

8. Limited contact with DOC.

9. Operators who'are'not currently active assuming spokesperson status for the industry.

10. Negatively connected to regional council due to its use of brodifacoum.

11. Negatively connected with MPI due the impracticality of the 2km pesticide rules.

12. No unified/industry voice for WARO and no champion for it within Government
discennecting operators from policy processes.

13. Lackof connection with OSPRI or DOC led pesticide operations.

Processors, procurement, and exporters reported connection to:

1. DOC via website to check location shot relative to poisons and MPI confirming that
regulations are met by operators and themselves and previously through the WARO
Government Industry Group (WGIG).

1. WARO operators as suppliers and companies that take wholesale product as customers.
Brokered an industry survival arrangement during recent tough times with operators.
Foodstuffs NZ for local marketing.

2. Sheep and beef farmers when crop damage from wild animals occurs.

3. Deer farming through Deer Industry NZ and the NZ Deer Farmers Association.
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The game estate operator reported connection across WARO, game managers, deer farmer, and
agencies. The game estate operator reported disconnection through lack of communication on
where, when, and why WARO is being undertaken.

The wapiti system was connected with DOC and GAC through a community agreement and with
WARO as service providers and recreational hunters as stakeholders. Stated disconnections of
regulation of WARO by DOC to remove competition between operators at place.

8.8 FINANCIAL

Within the system money plays an important role in determining what gets done and what(does not.
WARO is a commercial activity and needs to be profitable to operate. The various parties saw this
from differing perspectives.

Iwi members said that lack of resources had limited the capacity of iwi members‘to be involved in
WARO. Early WARO was taking deer from Maori land, and they got involved to secure those
connections as much as to make a living. This then led some into deer farming) There are many
Government processes requiring the time of skilled iwi members and theysare not recompensed for
this. Where iwi priorities are different contributions will not be made.

DOC staff observed that:

1. WARO can save DOC money by controlling wild animals, but that MPI controls can affect
financial viability of operators. They thought that.umarkets and costs drive WARO but
fluctuate. They said that the feral venison schedule needs to be at $8-510/kg to make
WARO attractive and profitable. WARO would still happen at lower price, but WARO would
just be meeting costs. They observed that\WWARO businesses utilised the best economic and
efficient tools.

2. Incentivising WARO operatorswasnot favoured by some staff but supported by others.
Those opposing said that thé Beef and Lamb levy system might be a possibility (i.e., levy
processors per animal ortkg when schedule high, then determine subsidy to pay back when
schedule falls below ¢€rtain point, to support continuation of WARO and level the peaks
and troughs of the-market).

3. Some thought thatit/might be possible to work offsets (as done with tahr) see above into
national coneession but extremely labour intensive (costly) to manage system across whole
country and,wth deer.

The MPI staff member observed that:

1. WARQ product had low market value so there was low investment in the industry.

2. “There were market challenges (greater returns from farmed game, competition from other
producing countries, international markets setting higher processing and traceability
standards).

3. There was limited scope for cost recovery in low value and declining industry segment and
believe abattoirs need significant re-investment.

GAC said that there was reliance on commercial enterprise to foot the bill for an incidental benefit to
conservation-based outcomes without supporting the sector to do so.

Federated Mountain Clubs did not want commercial interests to lead to erosion of conservation
values.

Forest and Bird saw potential options for incentivising WARO on PCL that needed exploring.
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WARO operators said that:

1.

S7kg to $S10kg is the schedule price to make the industry properly viable and the general
price schedule was currently on the increase across venison.

They faced high and increasing costs, including maintaining gear. Their reported costs were
like those reported by DOC staff:

a. R44 costs per hour = $1,400 main WARO platform.

b. B2 costs per hour = $2,200 ferry animals.

c. Helicopter operating costs H500 v R44 as example.

d. Search and destroy costs to DOC $100-$140 an animal (H500)- compared to $70 for
R44.

e. WARO business utilise best economic and efficient tools, i.e., deer are shot,with
mainly R44 helicopter — so they can separate out the cost of harvestingy(control) vs.
the cost of recovery (commercial).

There were potential local markets, but they were not being supported by:the government
agencies. Cost of recovering meat for the domestic market makes the\product more
expensive than fillet beef.

WARO operators observed that the farm kill was down to 260,000, the lowest since late
1980s with a peak of 760,000. They said markets were hard.toe,establish, and farmed
venison has promoted farmed over wild.

Carcass weights have changed a lot with deer density,fallow too light, so red deer in
moderate densities are the mainstay.

Cannot use the term “subsidy” as it not allowed by.the Public Finance Act or free trade
agreements. Rather, incentives could be provided when prices are down to reflect the
value to wild animal management.

Government funding could be applied‘to_marketing, but it is best to leave the actual
marketing to the experts.

Processors observed that overall, the returns must stack up for processors and operators for a viable
industry. They said:

1. Remote monitoring tools replacing greater levels of staff engagement and liaison has
increased costs to_operators.

2. The estimated threshold for economic viability of the industry was $5.00/kg which would
meet core opérating costs only, not including profit, reinvestment, and rejuvenation costs.

3. Farmers néed ncentives to engage helpfully e.g., with pesticides declarations.

4. Rebuilddistrict-level ability in DOC to manage stakeholder relationships in support of
WARO

NZDA obseryved that:

1/ \The equipment to undertake WARO activities was expensive to acquire and maintain.

2. The ability of recreational hunters to meaningful contribute to consultation and wild animal
management was limited by non-profit financial resources. In their view, DOC should
consider providing financial support to non-profit organisations to attend meetings etc.
They said that there were so many, and attendance comes at such a personal cost to
participants that the potential value of recreational contributions was not being realised.

3. They thought that WARO operators had more money than non-profit organisations to

pursue their interests, although likely funded by other parts of their enterprises.
Conversely, they said that the limited revenue of WARO made it not a worthwhile industry
to get into.
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The Wapiti Foundation said that management needed to be self-funded to be sustained. Their
system involved collecting data on vegetation to inform the number to take and then contracting to
take that number. This, they said, provided security and a constant effort.

The games estates informant noted:

1. The cost of administration.
2. Need for stabilising markets and suggested targeted subsidies.

The processors and marketers said:

1. That the price schedule was on the increase across venison generally with wild venison
historically following the farmed upwards.

2. Wild game was competing against higher value farmed deer (export market requirements,
and wider range of products from whole carcass, especially velvet).

3. If the price continued to increase, then further operators would decide they.were deer
hunters again in addition to those who stayed in the business riding autithe lows even
when the return was negligible.

4. The cost of trucking had been moved to operators away from processing plant and this had
led to efficiencies.

5. Vertical integration of WARO and processing could aid profitability.

6. The costs of helicopter operating citing comparison of H500 v R22/44 costs.

9 SYSTEMS ANALYSIS

WARO is not so much as a system as a definable part of\wider systems of commerce, food
production and safety, biodiversity conservation, public land management, and wild animal control
on public and private land. Its functioning has implications for the success of biodiversity
conservation, wild animal management andrecreation including recreational hunting.

The main drivers in the system are thexumarket prices versus costs in recovery of wild animals
together with security of access to a‘sufficient resource over time.

Within the system we identifiedssocial forces by considering connections and disconnections and
culture and values.

9.1 SHARED VALUES
All agreed that, inadedUately controlled, wild animals could have adverse environmental impacts
and that WARO\should be a part of that control.

9.2 /POLARISED VALUES

HoWevef, some values were polarised where some emphasised deer being a valued species and
others wanting to reinstate their classification as a pest. WARO operators and processors identified
with both sides of this divide. Most were recreational hunters as well as having commercial interest
in deer as a resource. At the same time, they wanted to be valued for their role in controlling the
numbers of wild animals and thus protecting the natural environment and/or reducing competition
with livestock or crop damage on farmland.

Social research has shown this same division within wider society concluding that New Zealanders
generally accept that large mammals are both a resource and a pest requiring management and
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control.?® Our analysis supported this author’s conclusion that: Balancing the commercial and
recreational benefits of introduced species with their negative ecological impacts can be difficult.
Some people may take opposing attitudes on whether a species is a resource or pest and be unwilling
to accept alternative attitudes, whereas others may be able to accept and reconcile both views, as
part of an individual’s ‘wildlife acceptance capacity’ (the maximum wildlife population level in an
area that is acceptable to people sensu Carpenter et al. 2000). Generally, people accepted that some
introduced animals had both resource and pest values, and should be managed as such. In particular.
for game animals, respondents generally considered they were a resource, and derived enjoyment
from seeing (or potentially seeing) them. It is difficult to determine if this attitude is because
respondents do not acknowledge the negative ecological impact, or is despite it, but peoplelareimore
inclined to accept trade-offs for economic gain such as farming, rather than for recreationakgains
such as hunting.

Polarised values create tensions that make collaboration difficult across the wild animal
management system including WARO. It also makes it difficult for DOC to developa better
relationship with either side as any step in either direction is perceived hegatively by the other.

9.3 CONNECTIONS

We found that hunting and environmental advocates were strongly connected to policy processes at
multiple levels. Hunting advocates were promoting the idea that wild animals should be managed
while environmental advocates were promoting the samespecies being regarded as pests. For
officials this meant the easiest/safest option was toravoeid opening the policy process to the divide
and bringing the wrath of both sides down on their heads. Conversely, we found that WARO
operators had little capacity or appetite to engage-at the policy level and mostly wanted to be left
alone to get on with business.

Iwi were connected collectively throughvhigher level processes such as WA262 and representation
on the NZ Conservation Authority@nd Conservation Boards. At the individual iwi level, they
connected through regional and operational processes to DOC, as employees in WARO operations
and as recreational hunters=They’both valued deer as a resource and felt responsibility for the
environment as kaitiaki,/They-wanted to be recognised for their role as kaitiaki in relation to their
whole rohe, whether they retained the lands or not.

Some WARO operators and Forest and Bird distrust the Game Animal Council and this creates a
tension between,them and the Council. The Council itself has said that it would like a better
connection With Forest and Bird and more a positive connection with all WARO operators.
Disagreement with the values, role and mandate of the GAC seems to be the base of distrust and
tepsion.

The GAC was well respected by recreational hunting interviewees and some WARO operators. Being
highly respected means that the GAC has capacity to reduce conflicts for these groups.

Regional Council brodifacoum operations for possum control were negatively viewed by all involved
in recovering wild animals. These operations limited the effectiveness of both commercial and
recreational hunting. The social force that drives regional councils to this practice is the demonising

25 )C Russell (2014) A comparison of attitudes towards introduced wildlife in New Zealand in 1994 and 2012,
Journal of the Royal Society of New Zealand, 44:4, 136-151, DOI:10.1080/03036758.2014.944192
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of 1080 which is an environmentally preferable toxin with a much shorter life in the environment
and does not bio-accumulate up food chains. Note that WARO was almost banned in 2002 because
of fears of 1080 contamination.

Those involved in WARO as an industry are not strongly connected to one another and are also quite
isolated at a national level. Operators and processors are strongly connected to one another and to
marketing. Operators and processors are strongly connected locally and marketers nationally and
internationally. This pattern makes the WARO industry ineffective at cooperating to mutual
advantage or influencing policy settings to their collective good.

DOC has become isolated from both the hunting community and from environmental advocates. It
connects strongly at place, but values conflict at the national level that erupt into social media wars
cause the parties to remain at arm’s length or engage in formal ways that minimise_risk of conflict.

9.4 SOCIAL TENSIONS

WARO is managed in a context of social tensions around wild animals on‘public conservation land.
Commercial activity on public conservation land is permitted only where'it does not adversely affect
the values for which the land is held. WARO constitutes a special case,where in some instances it can
positively benefit those values.

The policy settings in law generally direct wild animals to/e eradicated or at least controlled, where
necessary and practicable, and enables, but does not usefully direct hunting for this purpose. The
exception to this is the GAC Act 2013 HOSI designation Which potentially could enable a game animal
herd to be managed for hunting purposes, subject t@ overriding considerations, including the
conservation status of land. Hunting advocates expressly want to change the status quo settings to
favour game management objectives and méthods. Forest and Bird advocates for the current policy
settings to be retained and better operationalised to protect native ecosystems. This creates social
tensions that are expressed in media, lebbying, and in litigation.

Administrators must work within'legal requirements in permitting WARO on public land while also
being cognisant of the complexities of the social environment that can spill over into the political
sphere. The net result of this*for wild animal management is a zero-sum game as the balancing
forces on the policy,process dynamically preserve the status quo.

WARO is only commercially viable when wild animal densities are low enough to support enough
larger individuals-and high enough to enable cost efficient recovery. WARO is perceived to have
beneficial’'envifonmental outcomes in reducing densities of wild animals in some places. It is
perceiVed 6 have negative social outcomes for recreational hunters when it reduces the number
deéntowery low levels or targets trophy animals but mixed outcomes when it reduces densities just
below carrying capacity as this improves the condition of animals but lowers the success rate for
recreational hunters.

This adds a layer of complexity for those administering the WARO permissions system. The threat of
litigation and social media storms makes them hypervigilant about doing things correctly. This in
turn makes it difficult for WARO to be used in flexible and innovative ways as part of wild animal
management.
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The low level of trust mentioned by many of those interviewed is a key problem in the system we
examined. When trust levels are low collaboration is disabled. People are naturally trusting, and low
levels of trust reflect adverse experiences in the past. rust can be enhanced by increasing connection
between people and encouraging parties to be open with one another. Encouraging recognition of
shared values is also helpful.

10 CONCLUSIONS

We were given a broad brief — find out what the problems are in WARO and report back. WARQ.is a
jargon term within DOC for the commercial recovery of wild animals recovered from public
conservation land under concessions granted under the Conservation Act. However, thesccommercial
deer hunting industry in this country includes wild animals taken from private land as wéll. "It also
includes the whole value chain to the retail customer. So, to understand how WARO on PCL in DOC
terms works we had to look at the whole value chain.

Sustained commercial hunting of wild animals sometimes has positive effectssn removing animals
that can have adverse impacts on native forest or farmland by reducingdensities, although it only
influences population growth rates when females are targeted. It also hassmodest positive effects on
communities generating economic activity and employment. The activity ‘can also have adverse
effects on other interests. To make sense of what the problemsimightibe we had to gain an
understanding of all these factors. It is generally systemic failure, rather than human incompetence
or ill will, that leads to less than satisfactory outcomes.

|Il

The term “wild animal” here refers to all those coverédiby.the Wild Animal Control Act. We were
open to finding that feral pigs and goats might be commercially taken for human consumption — but
in practice found that we were only hearing about red'deer, tahr, chamois, wapiti and possibly
fallow in the future. We focused on red deer in thedimited time we had available for this work and
more work will be required to see if our conclusions apply to other species.

We noted that uncontrolled wild animal populations in Aotearoa New Zealand cause unacceptable
impacts on native forests, shrublands and alpine ecosystems. Over time, we have often been
inadequate predators for controlling the wild animals we introduced.

In conducting this systems analysis, we were conscious that since their arrival in Aotearoa, iwi Maori
have depended on hunting for survival and as an essential, intimate connection to te Taiao within te
Ao. Following the introduction of exotic game animals, Aotearoa New Zealand has developed a
multi-generational tradtion of hunting for recreation, wild game meat, and trophies that is shared
by tangata whenua and later arrivals.

What is clear is that WARO harvest has reduced significantly over recent decades, and over this time,
wild animal-populations have increased in abundance in many places, with WARO operators and
recreational hunters alike reporting diminished carcass weights from these areas. Looking at the
whole situation we concluded that WARO is a commercial activity that has incidentally provided
major reductions in deer density in some places, but it has arguably never been deliberately
managed to achieve a specific desired population reduction. If actively managed it has potential to
contribute far more than is currently being realised.

The question for us was what was limiting WARO as a useful tool in wild animal control? We
discovered that the underlying reasons for WARO not currently contributing to its potential are
complex, layered, and compounded by underlying factors, notably:

e  WARO being a market-driven mechanism dependent on business bottom lines, not central
government direction.
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e The reduced availability of WARO as a contribution to wild animal control as costs rise faster
than prices and both fluctuate.

e Very limited support from Government for development of an industry that has remained
tiny while overlapping with the much larger deer farming sector.

e The industry lacks the collaboration seen in farmed deer and other primary production
sectors required to resolve the issues it faces.

From a WARO operator point of view, it looked to be “death by a thousand cuts”. All those
interviewed referenced food safety requirements as a limiting factor. These included poison
standdowns, and land boundary buffer zones, as well as areas closed permanently or seasonally for a
range of other reasons. These were limiting where WARO can operate and continuity ofibusinéss
through the year. The higher price of fuel and equipment (helicopters, guns, ammunitions)“and low
value of wild caught export venison (compared to farmed venison) was also viewed"as limiting by
many.

Many WARO concession holders do little or no carcass recovery from PCL ¢ach year. In 2016 nine
out of 28 South Island operators submitted nil returns or no returns to DOC*@nly one North Island
operators reported any take.

At the same time many are operating on private land as higher numbers of deer build up on farm
and forestry lands. For some, concessions and other relevantdicences are held in the hope for a
window of higher prices while they use their infrastructure.(principally helicopters and their pilots)
on other, more profitable enterprises. A dedicated few«we talked with keep operating even at a loss
in times of lower prices and higher operating costs‘andithus sustain continuity in operational
capability and in market confidence.

WARO operators struck us as resourceful, very individualistic, and highly skilled individuals,
committed to their work for a mix of commeracial, social, and environmental reasons. They told us
that getting into the industry requires'a substantial economic base to establish and maintain
capability. They said that there is littlesincentive, and costs are prohibitive for younger people
wanting to enter the industry as eperators. We also found no strong voice for WARO industry
development within central, Government.

We were told that those.in'the'industry would value support for developing national level promotion
to support internationdland domestic market stability and growth and grappling with issues in food
safety and access. The details of actual marketing and business development they say should be left
to the industry.

Apart from general under-resourcing, the limiting factor we felt was associated with the Department
of Conservation was that WARO did not seem properly embedded as a key contributor in the wild
animal'management system. Statutory policy and legal settings associated with DOC have been
stable for many decades in the way they govern WARO and its associated permissions systems, while
the DOC restructuring and Government funding policies have together severely constrained the
Department’s focus and internal operational capacity to deliver on its wild animal management
fesponsibilities. The major changes impacting WARO since C2,000 that are of concern to operators
have been changes in food safety requirements.

Looking back, much of the thinking that went into operationalising the policy framework came from
a time when wild animal populations, particularly red deer, were much lower in most parts of New
Zealand. At this time there were strong concerns from recreational hunters about effects of WARO
in reducing herds in places favoured by recreational hunters. We heard that the concerns by
recreational hunters around reducing population densities by WARO were not widely held today
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rather the concerns centred around reducing the value of the recreational resource through WARO
harvest selection.

While there are insufficient data to be definitive, what is clear is that, while both WARO and
recreational hunting have provided downward pressure on ungulate population numbers on PCL,
their collective efforts, as currently managed, are insufficient to manage current populations without
additional official control, which has been lacking for decades in most places.

We looked at culture and values and found trust to be low across the portions of the WARO system
we examined. This was from all the stakeholders. WARO operators perceived undue influence from
recreational hunting advocates. Recreational hunting spokespeople perceived undue influence from
WARO and environmental advocates. Environmental advocates perceived undue influence from
hunting interests of all sorts. Nobody expressed strong trust in DOC or MPI to make things better.

However, while the principal values of each group varied, some core values were found.to be
shared. Both WARO operators and recreational hunters highly referenced their«ole,in wild animal
management and conservation while their primary motivations were to make'money and hunt game
respectively. Neither wanted to conflict with the other, and both saw some opportunities for
practical accommodation at place. DOC and environmental advocatesyvalue the contribution of both
hunting groups to protecting native ecosystems.

All parties interviewed believed in the potential for WARO to be akey, on-going, component of wild
animal management, provided certain constraining factors can‘be’resolved. Key among these are:

. Sorting issues of poisons declarations and‘management.

. Establishing effective dialogue betweentheumain WARO interest groups both nationally
and at place focusing on a shared overa'l goal for wild animal management.

. Consideration of options to limit.the impacts of market volatility.
o Better managing wild animal“control generally.
We found general optimism that witha,will by all concerned, these are potentially solvable issues.

Where values differed was around the importance of controlling wild animals for conservation
purposes versus their value-as game for both recreational and commercial purposes.

Some cited successful accommodation of interests at places and we think this is an important clue
for the future. These successful experiences integrated WARO components at a local, landscape
scale, fosteringlocal relationships and having each party able to see an outcome that they valued.

Those that manage parts of the system (mostly DOC and MPI food safety) suggested causes for
problems.intWARO performance that differed depending on where they were placed. We found no
established dialogue between parties that allow issues to be resolved where more than one part of
the system is involved. Such dialogue is required at the national level for issues involving the
industry as a whole and at the local level to deal with issues at places. Some referred to the value of
past hunter liaison engagement by DOC at district offices. The inter-agency and industry group
established by DOC and MPI ceased to meet during the COVID pandemic, and no one has taken
responsibility for re-establishing it.

Within DOC, interactions with the WARO system, and the wider wild animal management system,
seemed to fall between organisational silos. This seems to result in mixed messages to a wide range
of parties and a lack of coordination for achieving desirable outcomes. For MPI, WARO appears to be
too small to attract the attention received by farming, fishing, and forestry. WARQO is not so much as
a system, but is a definable part of wider systems, primarily those of market-driven commerce, but
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impinging on food safety, biodiversity conservation, public land management, and wild animal
control. Its functioning has implications for the success of wild animal management, recreation
including most notably recreational hunting, biodiversity conservation, and deer farming.

The main drivers of success for the industry are the market prices versus costs in recovery of wild
animals together with security of access to the resource over time. However, there will be no one
magical fix if WARO is to play a strong role in wild animal control in the future. Any initiatives must
consider the inherent complexity in the system.

Within the overall system we recognised dynamics limiting performance.

With the benefit of hindsight, the accidental adversaries of recreational hunters and WARO
operators taking action to increase their own success disabled processes potentially beneficialto
both. However, currently more abundant deer populations and reduced WARO industfy,new makes
collaboration between these stakeholders a more achievable proposition.

More significant were the time delays in policy approaches that effectively reinforced historical
perspectives rather than reflecting current realities and creating settings alighed to evolving market
and political signals. The application of pesticide rules falling more strongly‘en’wild than farmed
animals is a case in point.

Overall, we concluded that there is more to be gained by creatihg culture of collaboration and
working together on practical issues than by conducting a full/Secale review of WARO. What policy
makers and decision makers can do is work with the industry.to.remove barriers and find win-win
solutions. The process of doing so must remain connetted with a wider halo of stakeholders to
ensure that changes are understood, and unintended adverse effects are avoided.

However, all those involved need to consider how to resolve the low level of trust mentioned by the
majority of those interviewed. When trust levelstaré low, collaboration is disabled. People are
naturally trusting, and low levels of trust réflect adverse experiences in the past. Trust can be
enhanced by increasing connection béetWweenpeople and encouraging parties to be open with one
another. Encouraging recognition of shared values is also helpful. Above all, those involved need to
act with integrity and be seen to be acting with integrity. That means embracing transparency and
forgoing back-room politicking:

We heard that the industry.needs stability and support, policy changes are only required if the
underlying policies preventwor hinder WARO from being successfully embedded in the wild animal
management system. Aiffundamental WARO review would inevitably involve changing policy and
legislation bringing much wider implications.

We think thatitheresulting complexity would lead parties into unproductive conflict, rather than
making real progress on restoring WARO as an important tool in wild animal management.
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11 RECOMMENDATIONS

We recommend that DOC:

1.

Revives working together with the industry, MPI and stakeholders at a national level
including working together to revive the Wild Animal Industry Coordination Group.

Enhances capacity for regional staff to integrate WARO with wild animal management at
place working with iwi, the industry, and stakeholders.

Reviews its operational strategy and associated internal policy settings for wild animal
management to better support the Department’s mandate both nationally and at place.

Engages WARO as a targeted tool for wild animal management rather than just as,a set of
concessions.?®

Works with MPI and a revitalised Wild Animal Industry Coordination Greup\to support
refinement in food safety requirements for WARO so that wild and farmed animals face
similar pesticide restrictions and exclusion boundaries reflect aé¢tual risk.

Works with MPI, MBIE, the WARO industry, iwi, and stakeholdersito investigate ways,
including financial incentives where these match conservation priorities, of supporting the
industry to expand markets and increase schedule prices to levels that allow ongoing
industry renewal and development as part of wild animal control for conservation purposes.

Supports the Game Animal Council to betterconnect with WARO operators to enable it to
be more effective in helping resolve conflict between recreational and commercial hunters
at place.

26 Targeting requires assessing where deer control is most needed - effectively DOC needs to identify where it
wants deer to be controlled, and where it would implement control if WARO ceased.
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12 GLOSSARY OF TERMS AND ABBREVIATIONS

CMS is an abbreviation for Conservation Management Strategy the binding statutory policies
applying to specific parcels of Public Conservation Land.

DOC is the Department of Conservation.
FWE is the Fiordland Wapiti Foundation.
GAC is the Game Animal Council.

Hapu is a subtribe of an iwi.

Kaitiaki is a role of attending to care, protection, and wise use of te Taiao. Kaitiakitanga is'the activity
of attending to kaitiaki responsibilities which now also have formal legal implications through
inclusion in statutes.

MPI is the Ministry for Primary Industries.

Ngai Tai ki Tamaki a legal decision that affected the understanding of applying section 4 of the
Conservation Act to concessions - https.//www.beehive.govt.nz/sites/default/files/2019-08/cabinet-paper-

ngai-tai-ki-tamaki-supreme-court-decision-response.pdf.

PCL is Public Conservation Land that encompasses all.land administered by DOC on behalf of the
Crown.

RF&B is the Royal Forest and Bird Protection Saciety

Rangatira are chiefs and rangatiratanga is the*exercise of chiefly authority.
Rohe is the area of an iwi.

Tangata whenua are the people 6f.the land.

Te Ao Maori is the Maori worldview.

Te Ara ki Mua refers to'Te Ara ki Mua Framework for adaptive management of wild animals (doc.govt.nz)
which is an operational policy of DOC to implement Te Mana o te Taiao — the Aoteroa New Zealand
Biodiversity Strategy.

Te Taiao is the'natural world.
WAC is.the Wild Animal Control Act 1971.

WAI262’is the claim for the flora and fauna and intellectual property of the tangata whenua. See
https://www.wai262.nz/.

wild animal management refers to Wild Animal Management.
WARO refers to Wild Animal Recovery Operations.

WICG refers to Wild Animal Industry Coordination Group which was a body convened by the
Ministry of Primary Industries.

Whanau means extended family.
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# advice from Ingrid Gruner 21/Aug/23 suggests that shouldn't be a problem
# as SRI is a transect average not plot-level average

any(is.na(f.srigpalatability.class)) # all species have data for palatability
unique(f.srigpalatability.class) # values are P - preferred, NS - not selected, A - avoided, U - unknown

# how many species are in each palatability class?

# count unique species for each Palatability level
length(unique(f.srigspecies[f.srigpalatability.class == 'P)) # 20

length(unique(fsrigspecies[f.srigpalatability.class == 'NS'])) # 28 v

length(unique(f.srigspecies[f.srigpalatability.class == 'A")) # 49
length(unique(f.srigspecies|f.srigpalatability.class == "U")) # 2 OQ

length(unique(f.srigspecies)) # overall 99 species .

# only 2 species with unknown class, exclude these ®\,'
f.sric-f.sri %>% filter(If.srispalatability.class == "U") @

#table number of species in each class by year

fsri %>% KO
group_by(year, palatability.class) %>%
summarise(Nspecies = n_distinct(species)) \

# combine catchment and transect to give each measured trané&mique ID

fsristransect.ID <- paste(f.srigcatchment, f.sristransect, sep

head(f.sri)

# add a measure column for plotting later \
#2010/11 = measured in 2010 or 2011 season
f.sric- f.s11 %>% mutate (measure = case_when@

year %in% ¢(2010, 2011) ~ "2010/11",

year %in% c(2015, 2016) ~ "2015/16", 5®

year %in% ¢(2019, 2021) ~ "2019/21",

TRUE ~ NA_character_ # Hand %er cases, if any

)
write.csv(f.sri, "Data_Pr%@cleaneddata.csv", row.names = FALSE)

: (o J—
# Calculate SRI @
# data pre

## cale nsect SRI for each palatability class
col sri)

Q? e df which has sp richness for each ht class, palatability class, transect combo
s

.sum <- f.s1i %>%
group_by(management.unit, catchment, measure, year, transect.ID, palatability.class) %>%
summarise(div.short = sum(short), div.tall = sum(tall))

head(f.sri.sum)

# some more data checks when in this form

transect_count <- f.sri.sum %>%
group_by(management.unit, measure, year) %>%
summarise(unique_transect_count = n_distinct(transect.ID))
















































































































































SCHEDULE 2

STANDARD CONDITIONS

1.1.

1.2.

2.1.

2.2,

3.1.

3.2.

3-3-

4.2.

Concession Activity

The Concessionaire must not use the Land for any purpose other than the Concession
Activity.

The Concessionaire is responsible for the acts and omissions of its directors,
employees, contractors or agents. The Concessionaire is liable under this Concession
for any breach of the Concession by its directors, employees, contractors or agents-as
if the breach had been committed by the Concessionaire.

>
L 4

Term and Renewals (if any) '

The Concession term commences on the date set out in Item 4 of Schpdule 1 and ends
on the Final Expiry Date specified in Item 6 of Schedule 1. -
‘.

There is no right to renew this Concession. >

Concession Fee, Management Fee and Review
The Concessionaire must pay to the Grantorii ‘adyance and in the manner directed

by the Grantor the Concession Fee and the’Management Fee plus GST on the Fee
Payment Date(s) as specified in Item 9 echhedule 1.

If payment is not made within/ 14 days of the Fee Payment Date then the
Concessionaire is to pay interest-on the'unpaid Fees from the Fee Payment Date until
the date of payment at the Penalty Interest Rate specified in Item 11 of Schedule 1.

)

The Concession and Managenient Fee are to be reviewed by the Grantor on the Fee
Review Date specified i il Item 10 of Schedule 1. Both parties are to agree on the new
fee within 30 work51g days of the Grantor giving the Concessionaire written notice of
the review. If the parties cannot so agree then the provisions of clause 10 apply.

¥

Protection’of Enyironment

>

Except for the purposes that are approved by this Concession or except as otherwise
apprdved in writing by the Grantor the Concessionaire must not, whether by act or
omxssmn

.(a) interfere with, remove, damage, or endanger the natural features, animals,

plants, or historic resources on the Land; or
(b) bring any plants, animals, or firearms on to the Land; or

(c) deposit on the Land debris, rubbish or other dangerous or unsightly matter, or
contaminate any water body on the Land; or

(d) pile or store materials in any place on the Land where it may obstruct the public
or create a nuisance; or

(e) conduct any noxious, noisome, dangerous or offensive activity on the Land.

The Concessionaire must:
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4.3.

4.4.

5.1.

5.2.

5-3-

(a) take all reasonable precautions to ensure no fire hazards arise from its carrying
out of the Concession Activity;

(b) not light or permit to be lit any fire on the Land,;

(¢) not store or permit to be stored fuels or other combustible materials on the
Land without the prior written permission of the Grantor. In that event storage
of fuels and combustible materials must be in accordance with the provisions of
the Hazardous Substances and New Organisms Act 1996;

(d) comply with any of the Grantor's requirements for fire warning and safety
equipment and for fire fighting equipment to be kept on the Land at all times.

Having regard to the Concession Activity, the Concessionaire must ensure it adheres
to the international “Leave No Trace” Principles (www.leavenotrace.org.nz). ',

>
The Concessionaire must comply with all guidelines and notices pui*out by
Biosecurity New Zealand regarding measures to avoid spreading the.pést organism
Didymosphenia geminate (“Didymo”), and or any other pest orga;‘ism 1dentified
during the term of this Concession.

Health and Safety Y

,'

The Concessionaire must exercise the rights granted by ths Concession in a safe and
reliable manner and must comply with the Health\an’d Safety in Employment Act
1992 and its regulations and all other provisions, orrequirements of any competent
authority relating to the performance of this Con}:ession.

b4
14

The Concessionaire must:

(a) take all reasonable steps to proted;ﬁe safety of all persons present on the Land
in the vicinity of the Concessiont Attivity; and

(b) take all reasonable steps,to, eliminate any dangers to the public of which the
Concessionaire is aware; aﬂd’

(¢c) record and report to tf'le Grantor all accidents or incidents involving serious
harm within 24 howrs oftheir occurrence and forward an investigation report to
the Grantor within 3working days of the accident or incident occurring;

(d) at the request of the Grantor make available any of the Concessionaire’s
directors;_é&mployees, servants or agents who in the opinion of the Grantor
might asSistany investigation by the Grantor into the cause of any such serious
harm aceident or incident.

4

The Goncessionaire is requested to notify the Grantor as soon as practicable of any
natural-€vents or activities on the Land or the surrounding area which may endanger
ilie public or the environment.

Indemnities and Insurance

The Concessionaire agrees to use the Land at the Concessionaire’s own risk and
releases to the full extent permitted by law the Grantor and the Grantor’s employees
and agents from all claims and demands of any kind and from all liability which may
arise in respect of any accident, damage or injury occurring to any person or property
in or about the Land.
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6.2.

6.3.

6.4.

6.5.

6.6.

6.7.

6.8.

6.9.

The Concessionaire must indemnify the Grantor against all claims, actions, losses and
expenses of any nature which the Grantor may suffer or incur or for which the
Grantor may become liable arising from the Concessionaire’s performance of the
Concession Activity.

This indemnity is to continue after the expiry or other determination of this
Concession in respect of those acts or omissions occurring or arising before its expiry
or determination.

The Grantor is not liable and does not accept any responsibility for damage to or
interference with the Land, the Concession Activity or any other indirect or
consequential damage or loss due to any natural disaster, vandalism, sabotage, fire
or exposure to the elements except where, subject to clause 6.5, such damagg:or
interference is caused by any wilful act or omission of the Grantor, the Grantor's
employees, agents or contractors. X
Where the Grantor is found to be liable in accordance with clause 6.4, thétotal extent
of the Grantor's liability is limited to $1,000,000. ,,‘
Despite anything else in clause 6 neither the Grantor nor thesConcessionaire are
liable for any indirect or consequential damage or loss howseeyercaused.
{ »

Without prejudice to or in any way limiting its liabil'l\sr) under this clause 6 the
Concessionaire at the Concessionaire’s expense mist take out and keep current
policies for insurance and for amounts not less than-the sums specified in Item 12 of
Schedule 1 with a substantial and reputable insus'er.

-~

b4

After every three year period of the Term the'Grantor may, on giving 10 working days
notice to the Concessionaire, alter the.ambunts of insurance required under clause
6.7. On receiving such notice the Congessionaire must within 10 working days take
out and keep current policies for insurance and for the amounts not less than the
sums specified in that notice. '

&
The Concessionaire must pfoyide to the Grantor within 5 working days of the Grantor
so requesting:

b
(a) details of any in§ur)ance policies required to be obtained under this Concession,
including any enéwal policies if such renewal occurs during the Term; and/ or;

4
(b) acopy ofithe cwrrent certificate of such policies.
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7.

7.1.

7.2.

7.3.

7.4.

7-5-

7.6.

8N\

8.

8.2.

Compliance

The Concessionaire must comply where relevant:

(a) with the provisions of any conservation management strategy or conservation
management plan under the Conservation Act 1987 or Part 2A of the Reserves
Act 1997, or any general policy statement made under the Conservation Act
1987, or any general policy statement made under the Conservation Act 1987;
Reserves Act 1977, National Parks Act 1980, or Wildlife Act 1953, or
management plan under section 45 of the National Parks Act 1980, whichever is
appropriate to the Land, together with any amendment or review of any policy,
strategy or plan whether approved before, on, or after the date on which this
Concession takes effect; and

(b) with the Conservation Act 1987, the Reserves Act 1977, the National Parks\AJct
1980, the Wild Animal Control Act 1977 and any other Act, erdinance,
regulation, bylaw, or other enactment (collectively the “Legislation”) af&ting or
relating to the Land or affecting or relating to the Concession Activity;, including
any regulations made under the Conservation Act 1987 or bylaws.made under
the Reserves Act 1977 or the National Parks Act 1980; and

() with all notices and requisitions of any responsibleCaifthority affecting or
relating to the Land or affecting or relating to the coptfuct of the Concession
Activity. &

v
The Concessionaire must comply with all conditions\iniposed by the Grantor in
granting this Concession and supply the Grantor with eévidence of compliance within
three working days of a written request by the Grantor.
b4

A breach or contravention by the .(‘Q:néessionaire of a relevant conservation
management strategy, conservatiomymanagement plan, management plan or any
statement of general policy referred.t'o‘fn clause 7.1(a) is deemed to be a breach of this
Concession.
\
A breach or contravention by'the Concessionaire of any legislation affecting or
relating to the Land or affeéting or relating to the Concession Activity is deemed to
be a breach of this Coneession.

-
v
A breach or contrz'ﬁention by the Concessionaire of any notices and requisitions of
any competent,authority affecting or relating to the Land or affecting or relating to
the conduct of the Concession Activity is deemed to be a breach of this Concession.

The Con&ssionaire, and any pilot of an aircraft operating under this Concession,
must»held the applicable aviation document and privileges to conduct the
Concession Activity under the Civil Aviation Rules and must comply with any and all

y G,‘ivil Aviation law requirements applying to the Concession Activity.

Suspension

If, in the Grantor’s opinion, there is a temporary risk to any natural or historic
resource on or in the vicinity of the Land or to public safety whether arising from
natural events such as earthquake, land slip, volcanic activity, flood, or arising in any
other way including the activities of the Concessionaire or its employees, then the
Grantor may suspend this Concession.

If, in the Grantor’s opinion, the activities of the Concessionaire are having or may
have an adverse effect on the natural, historic or cultural values or resources of the
Land and the Grantor considers that the effect can be avoided, remedied or mitigated
to an extent satisfactory to the Grantor, then the Grantor may suspend this
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8.3.

8.4.

8.5.

8.6.

8.7.

8.8.

8.9.

9.1.

Concession until the Concessionaire avoids, remedies or mitigates the adverse effect
to the Grantor’s satisfaction.

The Grantor may suspend the Concession for such period as the Grantor determines
where the Concessionaire has breached any terms of this Concession.

The Grantor may suspend this Concession while the Grantor investigates any of the
circumstances contemplated in clauses 8.1 and 8.2, and also while the Grantor
investigates any potential breach of the Concession under clause 8.3, or while the
Grantor investigates any possible offence by the Concessionaire whether or not
related to the Concession Activity under the Conservation Act 1987 or any of the Acts
mentioned in the First Schedule of that Act.
VvV
The Grantor may suspend this Concession while any responsible authority, ireluding
the Grantor, is undertaking an investigation into the cause of any accident ordneident
involving serious harm and reported to the Grantor under clause 5.2(c); 0¥ wihile any
other responsible authority is undertaking an investigation into a possible offence by
the Concessionaire affecting or relating to the Land or which in-thé)Grantor’s sole
opinion affects or relates to the Concession Activity. 2 o
The word “investigates” in clauses 8.4 and 8.5 mcludes the'laymg of charges and
awaiting the decision of the Court. \;
Any suspension of the Concession may be in full or-ipart and shall be notified to the
Concessionaire as soon as reasonably practicable:
4
-~
During any period of suspension arising under‘clauses 8.1 or 8.2 the Concession Fee
payable by the Concessionaire is to abatQ/m fair proportion to the loss of use by the
Concessionaire of the Land. AN
The Grantor is not to be liable, to the Concessionaire for any loss sustained by the
Concessionaire by reason of the suspension of the Concession under this clause 8
including loss of profits. Ve

Termination )’

-
v
The Grantor may t;o"iminate this Concession either in whole or in part:

(a) by 5.working days notice to the Concessionaire if any Fee or other money
payable-to, the Grantor under this Concession is in arrears and unpaid for 14
days,after any of the days appointed for payment whether it has been lawfully
demanded or not; or

(b) {)y 14 days notice to the Concessionaire or such sooner period as it appears
Yy, Hlecessary and reasonable to the Grantor if-.

(i) the Concessionaire breaches any terms of this Concession and in the
Grantor's sole opinion the breach is able to be rectified; and

(i1)) the Grantor has notified the Concessionaire of the breach; and

(iii) the Concessionaire does not rectify the breach within 7 days of receiving
notification, or such earlier time as specified by the Grantor; or

(c) by notice in writing to the Concessionaire where the Concessionaire breaches
any terms of this Concession and in the sole opinion of the Grantor the breach is
not capable of being rectified; or

(d) immediately by notice in writing to the Concessionaire where the
Concessionaire breaches clauses 5 or 6.7, including where an enquiry into an
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9.2.

9.3.

9.4.

10.

10.1.

\ )

10.2.

10.3.

incident or accident reported by the Concessionaire in accordance with clause
5.2(c) by a responsible authority reveals that a reasonable standard of safety was
not maintained and/or the Concessionaire or the Concessionaire’s servants,
employees or agents were negligent; or

(e) by notice in writing to the Concessionaire if the Concessionaire ceases to
conduct the Concession Activity or, in the reasonable opinion of the Grantor, the
conduct of the Concession Activity is manifestly inadequate; or

(f) Dby notice in writing to the Concessionaire if the Concessionaire is convicted of
an offence under the Conservation Act 1987 or any of the Acts listed in the First
Schedule to that Act or any statute, ordinance, regulation, bylaw, or other
enactment affecting or relating to the Land or which in the Grantor's solé
opinion affects or relates to the Concession Activity; or A%

(g) by notice in writing to the Concessionaire if the Concessionaire or the Guarantor
is dissolved; or enters into any composition with or assignment for thebenefit of
its creditors; or is adjudged bankrupt; or being a company, has‘a_ receiver
appointed; or is put into liquidation; or is placed under statutory\nanagement;
or has a petition for winding up presented against it; or is 6therwise unable to
pay its debts as they fall due; or the estate or interest of tlie Concessionaire is
made subject to a Writ of Sale or charging order; or the Géneessionaire ceases to
function or operate; or 3 X

(h) immediately if there is, in the opinion of the Grantor, apermanent risk to public
safety or to the natural and historic resources ofilie Land whether arising from
the conduct of the Concession Activity\or from natural causes such as
earthquake, land slip, volcanic activity, flood, or arising in any other way,
whether or not from any breach of theterms of this Concession on the part of

the Concessionaire. LN
- §

The Grantor may exercise its power‘to\ terminate under clause 9.1(h) without giving
notice.
' &,
The Grantor may exercise(tlfe,Grantor's right under this clause to terminate the
Concession notwithstanding,any prior waiver or failure to take action by the Grantor
or any indulgence grantéd by the Grantor for any matter or default.
-

v
Termination of th;,b Corcession is not to prejudice or affect the accrued rights or
claims and liabilities-of the parties.

Dispute Resolution

4
Ifcadispute arises between the parties in connection with this Concession the parties

must, without prejudice to any other rights or entitlements they may have, attempt to
yesolve the dispute by agreement using informal dispute resolution techniques such

»-as. negotiation, mediation, independent expert appraisal or any other alternative

dispute resolution technique. The rules governing any such technique adopted are to
be agreed between the parties.

If the dispute is not capable of resolution by agreement within 14 days of written
notice by one party to the other (or such further period as the parties may agree to in
writing) either party may refer the dispute to the Disputes Tribunal, where relevant,
or to arbitration which arbitration is to be carried out in accordance with the
provisions of the Arbitration Act 1996.

If the parties do not agree on an arbitrator within 10 working days of a party giving
written notice of the requirement to appoint an arbitrator the President of the New
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10.4.

10.5.

10.6.

11.

11.1.

11.2.

11.3.

11.4.

11.5.

12.

12.1.

13.

13.1.

13.2.

Zealand Law Society is to appoint the arbitrator. In either case the arbitrator must
not be a person who has participated in an informal dispute resolution procedure in
respect of the dispute.

The arbitrator must include in the arbitration award reasons for the determination.

The decision of the Disputes Tribunal or of the arbitrator is to be final, subject to any
remedies available to either party under the Disputes Tribunal Act 1988 or
Arbitration Act 1996.

Despite the existence of a dispute, each party must continue to perform its obligations
under this Concession.

Ve
Assignment

>
Y 4

The Concessionaire must not transfer, sub licence, assign, mortgage or-otherwise
dispose of the Concessionaire’s interest under this Concession or any p&rt of it (which
includes the Concessionaire entering into a contract or any oth,er arrangement
whatsoever whereby the Concession Activity would be carried outibya person other
than the Concessionaire) without the prior written consent of the/Grantor.

w
v

Sections 17P, 17S, 17T, 17U, 17W, 17X, 17ZB and 17ZC of thé'Censervation Act 1987
apply to applications for consent under this clause ,ﬁ'n]ess the Grantor, in the
Grantor’s discretion, decides otherwise. ot

If the Grantor gives consent under this clause the €oncessionaire is to remain liable
to observe and perform the terms and conditions of this Document throughout the
Term and is to procure from the transfere¢-gub, licensee, or assignee a covenant to be
bound by the terms and conditions of t .) ocument.
o
The Concessionaire must pay the costs reasonably incurred by the Grantor incidental
to any application for consent; whsether or not such consent is granted.
&
If the Concessionaire is et a _publicly listed company then any change in the
shareholding of the <{Concessionaire altering the effective control of the
Concessionaire requirésithe consent of the Grantor.
"
Notices ,b
=
Any noticé_ tobe\given under this Concession which is required to be in writing is to
be madeby’personal delivery, email or by pre paid post to the receiving party at the
address etemail address specified in Item 13 of Schedule 1. Any such notice is to be
deemgd,to-have been received:

(a)__-in'the case of personal delivery, on the date of delivery;

,’(b) in the case of email, on the date of dispatch if that day is a working day and the

email is received prior to 5 pm, otherwise on the next working day;

(¢) inthe case of post, on the 3™ working day after posting.
Costs

The Concessionaire must pay the Grantor’s legal costs and expenses of and incidental
to preparing and signing this Concession or any renewal, extension or variation of it.

The Concessionaire must pay in full immediately and on demand all costs and fees
(including solicitor’s costs and fees of debt collecting agencies engaged by the
Grantor) arising out of and associated with steps taken by the Grantor to enforce or
attempt to enforce the Grantor’s rights and powers under this Concession including
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14.

14.1.

15.

15.1.

15.2.

15.3.

15.4.

15.5.

15.6.

15.7.

15.8- \

15.9.

15.10.

15.11.

the right to recover outstanding money owed to the Grantor.

Grantor’s Consent or Approval

Where the Grantor’s consent or approval is expressly required under this Concession
then the Concessionaire must seek that approval or consent for each separate time it
is required even though the Grantor may have given approval or consent for a like
purpose on a prior occasion. Any such consent or approval may be made on such
conditions as the Grantor considers appropriate.

Conditions Relating to the Concession Activity

This Concession does not confer on the Concessionaire the right to use huts or (\thg:r
public facilities on the Land in priority to other users of the Land.

P
The Concessionaire must not capture or kill any wild animal with a radio tracking
device attached by a neck collar. If an animal with a collar is accidentally shot the
collar should be returned to the nearest Department of Conservation-Office
y

The Concessionaire must not discharge a firearm during the l}pﬁrs of darkness or
conduct spotlighting operations or use night vision sights or other related equipment.
&

Before commencing the Concession Activity the Cl;néessionaire must obtain
Concessionaire Identification cards from the Granters “The Concessionaire, its
employees and any person acting under the authom}y of the Concession must carry
and display a Concessionaire Identification card when carrying out the Concession
Activity. The Concessionaire must obtain sufﬁ’ci'ent cards to ensure all its employees
and people acting under the authority of the*concession can carry and display such
cards when undertaking the Concess;pn Activity. The Grantor is to supply
replacement cards to the Concessmn.in{e)on acost recovery basis.

The Concessionaire must only use aircraft specified in Item 3 of Schedule 1 of this
Concession Document, or as, notified in advance to the Grantor, to conduct the
Concession Activity. The Comreessionaire must notify the Grantor of any changes to
the aircraft make, aircraff-medel, aircraft registration, or aircraft colour(s) before
carrying out the Concess,ion Activity.

Prior to undertaklﬁg any flights (take off and landing) under this Concession, any
pilot in commal;d of the aircraft on behalf of the Concessionaire shall review this
Concession.("*

Subject‘tdrcompliance with Civil Aviation Authority Rules, the Grantor may send any
officer,of.the Department of Conservation to observe any of the activities authorised
by‘this‘Concession for the purpose of assessing the effects of the Concession Activity.

THe Concessionaire must avoid, where possible, overflying tramping routes, tracks

‘anid other visitor facilities.

The Concessionaire must where a helicopter is used in carrying out the Concession
Activity adhere to the Helicopter Association International “Fly Neighbourly” Guide
at all times.

Where appropriate the Concessionaire must contact and adhere to the procedures of
any relevant aircraft user group such as the Mount Cook and Westland National
Parks User Group.

The Concessionaire does not have priority use of any landing site located on the Land
and may only land if such landing site is clear of other users including
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SCHEDULE 3

SPECIAL CONDITIONS — SOUTH ISLAND:
Deer, Pig, Goat, Chamois Carcass Recovery and Live Deer Capture Only

Supplier contract requirements

1.

During the term the Concessionaire must either hold a current supply contract, for
the supply of deer, pig, goat, chamois carcasses, with a registered MPI processor or
have a contract with a marketing entity which holds a current supply contract with a
registered MPI processor.

R
Where the Concessionaire enters into a contract with a marketing entity, it shah be
an essential condition of any such contract that the marketing entity holds‘a‘¢urrent
supply contract for the supply of deer, pig, goat, chamois carcasses withya-registered
MPI processor at all times. S\

b 4
A relevant supply contract must remain current whenever the colicession activity is
undertaken and the Grantor may seek confirmation of this, from any of the
Concessionaire, the nominated processor, or, where relevantythe marketing entity at
any time. Y
&

Evidence of a current supply contract (for the supply: of deer, pig, goat, and chamois
carcasses) with a registered MPI processor must be previded to the Grantor annually
on 1 July. Where relevant evidence of a current-centract by the Concessionaire with a
marketing entity must also be provided by 1-Jul

The Concessionaire must not take any&a amimal that has been hunted or killed in
an area defined within the Department‘of‘Conservation Pesticide Summaries where
it specifies “pesticides have been laid”.

The Concessionaire authorises the, Grantor to contact the MPI primary processor or
marketing entity to update™any relevant changes to any supply agreement if
required.

b

)

Information reguirementsb e

7.

10.

The Concessiofiaite must record a Global Positioning System (GPS) flight track log

of all flights sconducted while undertaking the concession activity. Recording

intervals.ate to, be in line with MPI specifications. This data must be stored in line

with MPI speeifications. The Concessionaire must retain such data for the duration

of this, Corieession.

% \1

The-Concessionaire must record all GPS waypoints of all animals shot or captured

ywhilé undertaking the concession activity. One waypoint recorded is to equal one

 aniimal captured or shot in line with MPI specifications. The Concessionaire must

retain such data for the duration of this Concession.

The Concessionaire must provide a return to the Grantor by 30 July in each year
during the term of this Concession in relation to any live capture operations under
this Concession. The return is to be for the year ending 30 June and the information
provided must cover GPS records of all animals captured, including numbers of
animals and locations where animals were recovered from. The Grantor may use this
information for compliance and or conservation management purposes only.

The Concessionaire authorises the Grantor to obtain from any primary processor all
supplier declarations and/or GPS records of animals presented (including numbers
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of animals, locations where animals were recovered from, types and species of wild
animal) individually by the Concessionaire to the processing plant, and the day-to-
day manager of the primary processing premises is authorised to supply such
information to the Grantor. The Grantor may request this information for
compliance and or conservation management purposes only.

11. Conservation management purposes as used in special conditions 9 and 10 means
the control of wild animals and the better co-ordination of control measures on
public conservation land (e.g. national vegetation monitoring programme, wild
animal population densities).

12. Other than as set out above, the Grantor is not to supply the individual
Concessionaire information obtained under special conditions 9 and 10 to any.third
party other than a regulatory or enforcement agency (e.g. Ministry for Primary
Industries, Civil Aviation Authority, WorkSafe New Zealand). This special eondition
is subject to the Official Information Act 1982 including having regard to any
potential prejudice to the commercial position of the Concessionaire.

b 4
13. The live capture returns required under special condition 9 mayybe provided in a
summarised form to third parties if requested. Individual Copcessmnalres should
not be identifiable in any such summary. 4
,'
14. The Concessionaire authorises the Grantor to obtain fhom any primary processor

GPS records of animals presented by the Concessign#ire, to that primary processor
(including numbers of animals, locations where,animals were recovered from,
species of wild animal) in a summarised formon an annual basis, the day-to-day
manager of the primary processing pren;;ges is authorised to supply such
information to the Grantor. The Grantor‘may supply this information to third
parties if requested. Individual Concedsidnaires should not be identifiable in any
such summary. PN

15. The Concessionaire must within 3'werking days of receiving a request in writing
from the Grantor supply the.Grantor, for compliance purposes, with any specified
GPS flight track logs recordedhy-the Concessionaire under this Concession.

16. The Concessionaire must within 3 working days of receiving a request in writing
from the Grantor ‘wrake.available to the Grantor, for compliance purposes, the
Concessionaire’s erS waypoints of all animals shot and recovered for sale to a
registered MPI processor including through a marketing entity.

1

Concession Acti%gz'— paragraph (g) conditions

17. Priox; t6 the Concessionaire using any “Not Permitted” parts of the Land to
undertake paragraph (g) of the Concession Activity, the Concessionaire must notify
thé xelevant District Office in writing (including by email) in advance if reasonably

ypraeticable, or otherwise within 24 hours of the activity taking place. This
* netification is for information purposes only.

18 When undertaking paragraph (g) of the Concession Activity, the Concessionaire
must take care to minimise impacts on other users of the Land, in particular by
operating so as to minimise disturbance to any other users present or nearby on the

Land.
Review condition
19. Should the return provided to the Grantor under special condition 9 and the

information provided under special condition 10 indicate the Concessionaire has
killed or captured less than 200 animals while_ undertaking the Concession activity
in the previous year ending 30 June, the Grantor may at her sole option after giving
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4.2.

4.3.

4.4.

5.1.

5.2.

5-3-

5

6.

<

PAC-

The Concessionaire must:

(a) take all reasonable precautions to ensure no fire hazards arise from its carrying
out of the Concession Activity;

(b) not light or permit to be lit any fire on the Land;

(c) not store or permit to be stored fuels or other combustible materials on the
Land without the prior written permission of the Grantor. In that event
storage of fuels and combustible materials must be in accordance with the
provisions of the Hazardous Substances and New Organisms Act 1996;

(d) comply with any of the Grantor's requirements for fire warning and safeﬁb

equipment and for fire fighting equipment to be kept on the Land at all til%

Having regard to the Concession Activity, the Concessionaire must ensure
to the international “Leave No Trace” Principles (www.leavenotrace.or:

The Concessionaire must comply with all guidelines and noti %put out by
Biosecurity New Zealand regarding measures to avoid spreadir %pest organism
Didymosphenia geminate (“Didymo”), and or any other % anism identified

during the term of this Concession.
Health and Safety @

The Concessionaire must exercise the rights gran this Concession in a safe and
reliable manner and must comply with the and Safety in Employment Act
1992 and its regulations and all other proyigionsor requirements of any competent
authority relating to the performance of @ncession.

The Concessionaire must: 5

(a) take all reasonable steps, toghrotect the safety of all persons present on the
Land in the vicinity encession Activity; and

(b) take all reasonable t6 eliminate any dangers to the public of which the
Concessionaire is @ e; and

(¢) record and r@ to the Grantor all accidents or incidents involving serious
harm wit 1@4 ours of their occurrence and forward an investigation report
to the within 3 working days of the accident or incident occurring;

(d) at uest of the Grantor make available any of the Concessionaire’s
i s, employees, servants or agents who in the opinion of the Grantor
assist any investigation by the Grantor into the cause of any such serious

& Tm accident or incident.

X%a Concessionaire is requested to notify the Grantor as soon as practicable of any

atural events or activities on the Land or the surrounding area which may
endanger the public or the environment.

Indemnities and Insurance

The Concessionaire agrees to use the Land at the Concessionaire’s own risk and
releases to the full extent permitted by law the Grantor and the Grantor’s employees
and agents from all claims and demands of any kind and from all liability which may
arise in respect of any accident, damage or injury occurring to any person or
property in or about the Land.
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8.4.

8.5.

8.6.

8.7.

8.8.

8.9.

9.1.
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mitigated to an extent satisfactory to the Grantor, then the Grantor may suspend
this Concession until the Concessionaire avoids, remedies or mitigates the adverse
effect to the Grantor’s satisfaction.

The Grantor may suspend the Concession for such period as the Grantor determines
where the Concessionaire has breached any terms of this Concession.

The Grantor may suspend this Concession while the Grantor investigates any of the
circumstances contemplated in clauses 8.1 and 8.2, and also while the Grantor
investigates any potential breach of the Concession under clause 8.3, or while the

Grantor investigates any possible offence by the Concessionaire whether or n%

related to the Concession Activity under the Conservation Act 1987 or any of‘the
Acts mentioned in the First Schedule of that Act.

including the Grantor, is undertaking an investigation into the cayse accident
or incident involving serious harm and reported to the Grantor und¢rdause 5.2(c);

or while any other responsible authority is undertaking ang gation into a
Vl

The Grantor may suspend this Concession while any responsibs ‘;m'lority,

possible offence by the Concessionaire affecting or relatin, nd or which in
the Grantor’s sole opinion affects or relates to the Concessi ity.

The word “investigates” in clauses 8.4 and 8.5 inclu e laying of charges and
awaiting the decision of the Court.

T
Any suspension of the Concession may be in %r in part and shall be notified to
the Concessionaire as soon as reasonably &ieic le.

During any period of suspension ari$i 1der clauses 8.1 or 8.2 the Concession Fee
payable by the Concessionaire is to in fair proportion to the loss of use by the

Concessionaire of the Land. ¢
The Grantor is not to be i the Concessionaire for any loss sustained by the
Concessionaire by reaso suspension of the Concession under this clause 8

including loss of profit

Termination , QQ

The Grantor@[erminate this Concession either in whole or in part:

(a) by rking days notice to the Concessionaire if any Fee or other money
e to the Grantor under this Concession is in arrears and unpaid for 14
after any of the days appointed for payment whether it has been lawfully

emanded or not; or
Q by 14 days notice to the Concessionaire or such sooner period as it appears

5@

necessary and reasonable to the Grantor if~.

(i) the Concessionaire breaches any terms of this Concession and in the
Grantor's sole opinion the breach is able to be rectified; and

(i) the Grantor has notified the Concessionaire of the breach; and

(iii) the Concessionaire does not rectify the breach within 7 days of receiving
notification, or such earlier time as specified by the Grantor; or

(¢) by notice in writing to the Concessionaire where the Concessionaire breaches
any terms of this Concession and in the sole opinion of the Grantor the breach
is not capable of being rectified; or
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(d) immediately by notice in writing to the Concessionaire where the
Concessionaire breaches clauses 5 or 6.7, including where an enquiry into an
incident or accident reported by the Concessionaire in accordance with clause
5.2(c) by a responsible authority reveals that a reasonable standard of safety
was not maintained and/or the Concessionaire or the Concessionaire’s
servants, employees or agents were negligent; or

(e) by notice in writing to the Concessionaire if the Concessionaire ceases to
conduct the Concession Activity or, in the reasonable opinion of the Grantor,
the conduct of the Concession Activity is manifestly inadequate; or

an offence under the Conservation Act 1987 or any of the Acts listed in the Fy

| é@
S

(f) Dby notice in writing to the Concessionaire if the Concessionaire is convicted %
st
T

enactment affecting or relating to the Land or which in the Grar

Schedule to that Act or any statute, ordinance, regulation, bylaw@
sole
opinion affects or relates to the Concession Activity; or

(g) by notice in writing to the Concessionaire if the Conctgsiendire or the
Guarantor is dissolved; or enters into any composition witl'g" signment for
the benefit of its creditors; or is adjudged bankrupt; e company, has a
receiver appointed; or is put into liquidation; or i under statutory
management; or has a petition for winding up ted against it; or is
otherwise unable to pay its debts as they fall due; estate or interest of the
Concessionaire is made subject to a Writ of‘{a:l or charging order; or the
Concessionaire ceases to function or operate@

(h) immediately if there is, in the opinion e Grantor, a permanent risk to
public safety or to the natural an oric resources of the Land whether
arising from the conduct of the sion Activity or from natural causes
such as earthquake, land slip, ic activity, flood, or arising in any other
way, whether or not from any ch of the terms of this Concession on the
part of the Concessionaire. ¢

The Grantor may exercise A er to terminate under clause 9.1(h) without giving
notice.
The Grantor may ise the Grantor's right under this clause to terminate the

Concession n ding any prior waiver or failure to take action by the Grantor
anted by the Grantor for any matter or default.

or any indul@
Termin t the Concession is not to prejudice or affect the accrued rights or
claim iabilities of the parties.

19&\1 a dispute arises between the parties in connection with this Concession the parties

must, without prejudice to any other rights or entitlements they may have, attempt
to resolve the dispute by agreement using informal dispute resolution techniques
such as negotiation, mediation, independent expert appraisal or any other
alternative dispute resolution technique. The rules governing any such technique
adopted are to be agreed between the parties.

If the dispute is not capable of resolution by agreement within 14 days of written
notice by one party to the other (or such further period as the parties may agree to in
writing) either party may refer the dispute to the Disputes Tribunal, where relevant,
or to arbitration which arbitration is to be carried out in accordance with the
provisions of the Arbitration Act 1996.
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If the parties do not agree on an arbitrator within 10 working days of a party giving
written notice of the requirement to appoint an arbitrator the President of the New
Zealand Law Society is to appoint the arbitrator. In either case the arbitrator must
not be a person who has participated in an informal dispute resolution procedure in
respect of the dispute.

The arbitrator must include in the arbitration award reasons for the determination.
The decision of the Disputes Tribunal or of the arbitrator is to be final, subject to

any remedies available to either party under the Disputes Tribunal Act 1988 or
Arbitration Act 1996.

Despite the existence of a dispute, each party must continue to perf@js

obligations under this Concession. “b
Assignment . c Q)

The Concessionaire must not transfer, sub licence, assign, m or otherwise
dispose of the Concessionaire’s interest under this Concgssi any part of it
(which includes the Concessionaire entering into a ct or any other
arrangement whatsoever whereby the Concession Activi d be carried out by a
person other than the Concessionaire) without the written consent of the

Grantor. \

Sections 17P, 17S, 17T, 17U, 17W, 17X, 17ZB a@c of the Conservation Act 1987
apply to applications for consent under #his ‘elause unless the Grantor, in the
Grantor’s discretion, decides otherwise. Q

If the Grantor gives consent under a%@use the Concessionaire is to remain liable
to observe and perform the terms onditions of this Document throughout the
Term and is to procure from the“fansferee, sub licensee, or assignee a covenant to
be bound by the terms an itions of this Document.

The Concessionaire I@ay the costs reasonably incurred by the Grantor
incidental to any applicatién for consent, whether or not such consent is granted.

If the Concessidn®ir® is not a publicly listed company then any change in the
shareholdin, \% e Concessionaire altering the effective control of the
Concession‘% quires the consent of the Grantor.

Notic

Qtice to be given under this Concession which is required to be in writing is to
ade by personal delivery, email or by pre paid post to the receiving party at the

&\ dress or email address specified in Item 13 of Schedule 1. Any such notice is to be
de

5O

emed to have been received:
(a) in the case of personal delivery, on the date of delivery;

(b) in the case of email, on the date of dispatch if that day is a working day and the
email is received prior to 5 pm, otherwise on the next working day;

(c) in the case of post, on the 3 working day after posting.
Costs

The Concessionaire must pay the Grantor’s legal costs and expenses of and
incidental to preparing and signing this Concession or any renewal, extension or
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variation of it.

The Concessionaire must pay in full immediately and on demand all costs and fees
(including solicitor’s costs and fees of debt collecting agencies engaged by the
Grantor) arising out of and associated with steps taken by the Grantor to enforce or
attempt to enforce the Grantor’s rights and powers under this Concession including
the right to recover outstanding money owed to the Grantor.

Grantor’s Consent or Approval

Concession then the Concessionaire must seek that approval or consent for eac
separate time it is required even though the Grantor may have given appr ﬁ%)r
consent for a like purpose on a prior occasion. Any such consent or approvaln#y be
made on such conditions as the Grantor considers appropriate.

Conditions Relating to the Concession Activity ° %Q)

\} huts or other

The Concessionaire must not capture or kill any wild qih with a radio tracking
device attached by a neck collar. If an animal with a %ﬁr is accidentally shot the
collar should be returned to the nearest Departm Conservation Office

This Concession does not confer on the Concessionaire the rig
public facilities on the Land in priority to other users of th

The Concessionaire must not discharge a ﬁre&during the hours of darkness or
conduct spotlighting operations or us %ht vision sights or other related
equipment. Q)

Before commencing the Concessi %tivity the Concessionaire must obtain
Concessionaire Identification cargds from the Grantor. The Concessionaire, its
employees and any person, actiug under the authority of the Concession must carry
and display a Concessionai ntification card when carrying out the Concession
Activity. The Concession t obtain sufficient cards to ensure all its employees
and people acting und authority of the concession can carry and display such
cards when und ing the Concession Activity. The Grantor is to supply
replacement @r@e Concessionaire on a cost recovery basis.

The Conce '\)Ee must only use aircraft specified in Item 3 of Schedule 1 of this
Concessi Sé,&cument, or as notified in advance to the Grantor, to conduct the
ctivity. The Concessionaire must notify the Grantor of any changes to
make, aircraft model, aircraft registration, or aircraft colour(s) before
g out the Concession Activity.

15‘.6&.@r to undertaking any flights (take off and landing) under this Concession, any

® 15.7.

ilot in command of the aircraft on behalf of the Concessionaire shall review this
Concession.

Subject to compliance with Civil Aviation Authority Rules, the Grantor may send
any officer of the Department of Conservation to observe any of the activities
authorised by this Concession for the purpose of assessing the effects of the
Concession Activity.

The Concessionaire must avoid, where possible, overflying tramping routes, tracks
and other visitor facilities.

The Concessionaire must where a helicopter is used in carrying out the Concession
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SCHEDULE 3

SPECIAL CONDITIONS — NORTH ISLAND:
Deer, Pig and Goat Carcass Recovery and Live Deer, Pig and Goat Capture

Supplier contract requirement . )\‘%
1. During the term the Concessionaire must either hold a current supply contract, for , E\
the supply of deer, pig, goat carcasses, with a registered MPI processor or have a \
contract with a marketing entity which holds a current supply contract with a c))\a
registered MPI processor. “b
2. Where the Concessionaire enters into a contract with a marketing entity, it
an essential condition of any such contract that the marketing enti a
current supply contract for the supply of deer, pig, goat carcasses with.a tered
MPI processor at all times.
L ]
3. A relevant supply contract must remain current whenever the ¢ §1on activity is
undertaken and the Grantor may seek confirmation om any of the

Concessionaire, the nominated processor, or, where rele 1€ marketing entity
at any time.

4. Evidence of a current supply contract (for the,su of deer, pig and goat
carcasses) with a registered MPI processor e provided to the Grantor
annually on 1 July. Where relevant evid f a current contract by the
Concessionaire with a marketing entity mu% e provided by 1 July.

an area defined within the Departr Conservation Pesticide Summaries where
it specifies “pesticides have been lai
¢
6. The Concessionaire auth: ';ﬁle Grantor to contact the MPI primary processor or
a

marketing entity to up% y relevant changes to any supply agreement if
required. Q

Information reguirements?

7. The Concessi % 1wst record a Global Positioning System (GPS) flight track log

of all fligh o&nducted while undertaking the concession activity. Recording
intervals e in line with MPI specifications.. This data must be stored in line
with cifications. The Concessionaire must retain such data for the duration
of th cession.

5. The Concessionaire must not take gzly&bnimal that has been hunted or killed in

8. . Qoncessionaire must record all GPS waypoints of all animals shot or captured
ile undertaking the concession activity. One waypoint recorded is to equal one
animal captured or shot in line with MPI specifications. The Concessionaire must

g@& retain such data for the duration of this Concession.

The Concessionaire must provide a return to the Grantor by 30 July in each year
during the term of this Concession in relation to any live capture operations under
this Concession. The return is to be for the year ending 30 June and the
information provided must cover GPS records of all animals captured, including
numbers of animals and locations where animals were recovered from. The Grantor
may use this information for compliance and or conservation management
purposes only.

10. The Concessionaire authorises the Grantor to obtain from any primary processor
all supplier declarations and/or GPS records of animals presented (including
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numbers of animals, locations where animals were recovered from, types and
species of wild animal) individually by the Concessionaire to the processing plant,
and the day-to-day manager of the primary processing premises is authorised to
supply such information to the Grantor. The Grantor may request this information
for compliance and or conservation management purposes only.

11. Conservation management purposes as used in special conditions 9 and 10 means . )\'\
the control of wild animals and the better co-ordination of control measures on . 4 :\
public conservation land (e.g. national vegetation monitoring programme, wild Q

animal population densities).

12. Other than as set out above, the Grantor is not to supply the individual ‘b"
Concessionaire information obtained under special conditions 9 and 10 to ar
party other than a regulatory or enforcement agency (e.g. Ministry for Pri
Industries, Civil Aviation Authority, WorkSafe New Zealand). This special
condition is subject to the Official Information Act 1982 including havi@gyregard to
any potential prejudice to the commercial position of the Concesst

13. The live capture returns required under special condition 9 e provided in a
summarised form to third parties if requested. IndividugN(Onc€ssionaires should
not be identifiable in any such summary. Q’

GPS records of animals presented by the Conce ire to that primary processor
(including numbers of animals, locations nimals were recovered from,
species of wild animal) in a summarised f r%l an annual basis, the day-to-day
manager of the primary processing
information to the Grantor. The G
parties if requested. Individual Co
such summary.

14. The Concessionaire authorises the Grantor to ob§in In any primary processor

ises is authorised to supply such
may supply this information to third
naires should not be identifiable in any

15. The Concessionaire mustywithii 3 working days of receiving a request in writing
from the Grantor supply ntor, for compliance purposes, with any specified
GPS flight track logs re y the Concessionaire under this Concession.

16. The Concessionaigggiust within 3 working days of receiving a request in writing
from the Gran %(e available to the Grantor, for compliance purposes, the
Concessionai S waypoints of all animals shot and recovered for sale to a
registered ocessor, including through a marketing entity.

17. the Concessionaire using any “Not Permitted” parts of the Land to
take paragraph (g) of the Concession Activity, the Concessionaire must notify

relevant District Office in writing (including by email) in advance if reasonably
\'practicable, or otherwise within 24 hours of the activity taking place. This

@ notification is for information purposes only.

When undertaking paragraph (g) of the Concession Activity, the Concessionaire
must take care to minimise impacts on other users of the Land, in particular by
operating so as to minimise disturbance to any other users present or nearby on the

Land.
Review condition
19. Should the return provided to the Grantor under special condition 9 and the

information provided under special condition 10 indicate the Concessionaire has
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Summary

Project and client

The Department of Conservation (DOC) requested an analysis of deer control and
alpine vegetation monitoring data collected from 2006 — 2024 within Fiordland
National Park. Deer are controlled in Fiordland National Park under three differing
regimes: DOC-led suppression in the Murchison Mountains for the conservation of
takahé (Porphyrio hochstetteri); maintenance of the wapiti herd quality in the Wapiti
Area managed by the Fiordland Wapiti Foundation (FWF); and commercial removal of
red deer for the venison market by wild animal recovery operators (WARO) acress the
remainder of Fiordland National Park.

This work will help stakeholders to better understand the effectiveness of the‘three
deer control regimes for reducing deer impacts on browse-sensitive alping plant
species and inform whether the trajectory of these regimes is meeting, the Fiordland
National Park Management Plan goal of promoting the regeneration of browsed
indigenous flora.

Objectives

The overall objective of this report is to determine/the relationships between deer
browse on monitored alpine plant species, de€r activity, and the number and timing
of deer harvested within and between the:three management areas, over time.
Specifically, we used long-term data to"quantitatively assess the following five
questions.

1 How does hunting effort and hafvést rate vary in space and time?

2 s deer activity related to huhting effort or harvest rate?

3 How does alpine plantdrowse vary with respect to deer activity, harvest rate and
hunting effort?

4 What is the relationship between plant abundance and deer browse?

5 Does thessize'elass structure of Ranunculus lyallii(Mount Cook buttercup) change
over timé&, and is this related to deer browse, deer activity and harvest rate?

Methods

All data were supplied by DOC. Transects to monitor browse on alpine vegetation
were established at 54 sites across the three management areas in Fiordland National
Park and have been remeasured 2 — 5 times since 2006. At each site, the number of
browsed and unbrowsed plants of three palatable species (Ce/misia verbascifolia
subsp. verbascifolia — purple-stalked mountain daisy, Dolichoglottis scorzoneroides —
snow groundsel, and Ranunculus lyallii) were recorded. The relative level of deer
activity at each site was estimated using the number of pellet groups present.

The location of all deer shot by helicopter operators within the three management
areas was recorded by GPS, with these data used to estimate metrics of annual
hunting effort and harvest rate. We also calculated proximity metrics of harvest rate
by identifying the number of deer removed within all combinations of three spatial
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buffers (1 km, 5 km, 10 km) of each vegetation transect within the preceding 180, 365

and 730 days.

We assessed the following relationships using generalised linear mixed effects

models, focusing on potential differences between the three management areas.

e Changes in hunting effort, harvest rate, alpine plant abundance and browse over
time.

e Relationships between hunting effort, harvest rate and deer activity (measured as
pellet group counts).

e The relationship between alpine plant browse (each indicator plant species and all
species combined) and harvest rates or deer activity.

e The relationship between alpine plant abundance and proportion of browse for
each indicator species and all species combined.

e Changes in size class of Ranunculus lyallii over time and in relation t6 harvest
rate, deer activity or the proportion of browsed Ranunculus lyallii

Results and discussion

Both hunting effort and deer harvest rate were highly variaghkle‘over time, particularly
with respect to management area. Overall, harvest rates have increased in the
Murchison Mountains, decreased in the WARO Area’and*remained stable in the
Wapiti Area since 2006.

Deer activity significantly declined in the WAROVAFea as harvest rate increased but
there was no significant relationship in thesMurchison Mountains or Wapiti Area.
These results suggest that the fixed targets/for management have not been sufficient
to reduce deer activity, while the commercial recovery model was associated with
lower deer activity only under fayourable economic conditions. While fixed targets are
useful for management, the results suggest they should not be relied on to infer
environmental outcomes are\being attained without supporting outcome data.

Browse observed on selected alpine plant species was related to deer activity, harvest
rate and management area in complex ways. However, browse significantly increased
with increasing deertactivity for most species in most areas.

The relationship between plant abundance and browse was highly variable among
species, sitessand management areas. However, despite high variation in deer activity,
harvestrate’and browse damage, we did not detect any significant changes in overall
plantabdndance (total number of plants observed within sites) over time across the
three“indicator species monitored.

The proportion of large Ranunculus lyalliiin populations within a site decreased with
increasing deer activity across all management areas. Ranunculus lyalliiis considered
highly sensitive to deer browse and our finding suggest that increasing deer activity,
even at the very low deer densities in the Murchison Mountains, is associated with a
decline in larger Ranunculus lyalliiin the most recent survey.
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Recommendations

e Collect more detailed information about management activities, particularly helicopter
flight logs, to enable better estimation of management effort and the frequency of
disturbance to deer.

e Consider using browse metrics to update management targets in the Murchison
Mountains and Wapiti Area rather than a fixed harvest target.

e Use harvested deer or deer pellets to determine the relative contribution of the
monitored alpine species to deer diet using molecular techniques.

e Widen measurements of the indicator alpine plant species to include demographic
measures of plant mortality and reproduction to evaluate long-term population
viability.

e Consider including measurement of dominant plant species on monitoring\transects
to determine whether browse is driven by the palatability of other plaht'species that
co-occur within sites and enable assessment of other drivers of long-tefrm change in
alpine communities.

- Vil -






1 Introduction

Non-native (introduced) wild animals, such as deer, can damage vulnerable ecosystems
and vegetation. Most management of deer seeks to prevent or reverse these impacts by
reducing population size within management areas (e.g. Coomes et al. 2003). Much of the
research to date has focused on the effects of deer within indigenous forests on plant
biodiversity, or potential carbon sequestration (see reviews of Carswell et al. 2015; Allen et
al. 2023; Peltzer & Nugent 2023). Across most studies, the effects of deer are highly
variable among sites and rarely linked quantitatively to management efforts (Husheer &
Tanentzap 2023; Peltzer et al. 2024). Despite the long-term interest in deer management;
relatively little effort has gone into monitoring and understanding their effects in non-
forest vegetation including alpine communities.

In the early 20th century, red deer (Cervus elaphus) and wapiti (Cervus capadénsis) were
introduced into Fiordland National Park (FNP)'. Being adaptable generalist browsers, the
deer found the environment highly suitable, leading to a steady increase'in their
population. By the 1960s, deer numbers had reached peak levels@eross the park, resulting
in significant browsing pressure on both forest and alpine ecosystems (Rose & Platt 1987;
Stewart et al. 1987; Mark 1989). However, the establishment of a feral venison industry in
the 1960s led to a sharp decline in deer populations (Nugent et al. 1987; Nugent &
Sweetapple 1989). Between 1969 and 1984, alpinedeer numbers in northern Fiordland
dropped by approximately 81% (Nugent et al. 1987), with an overall population reduction
of ¢. 90% from peak levels, and this reduction Was,sustained for three decades (Challies
1991). Research showed that decreased deerbrowsing, especially in alpine regions,
facilitated partial vegetation recovery in many areas (Rose & Platt 1987; Stewart et al.
1987).

Deer are managed by the Department of Conservation (DOC) in Fiordland under the
Fiordland National Park Management Plan (FNPMP) to reduce the impacts of herbivory on
sensitive vegetation. This management uses three primary mechanisms (Department of
Conservation 2007).

1 Suppressionin the Murchison Mountains managed by DOC for the conservation of
takahé (Porphyrio hochstetter).

2 Maintenance of the wapiti herd (within acceptable environmental limits) managed by
the*Fiordland Wapiti Foundation (FWF) through the use of wild animal recovery
operators and recreational hunting within the Wapiti Area.

3\, “Commercial removal of red deer for the venison market by wild animal recovery

operators (WARO) across the remainder of Fiordland National Park.

As a consequence, the control of deer in these three areas of Fiordland National Park is
driven by different management objectives.

T A glossary of terms and abbreviations is provided in Section 8 at the end of this report.
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In some areas, conservation and threatened species management is prioritised, and largely
driven by long-term takahé recovery. Red deer have been managed by the New Zealand
Government in the Murchison Mountains since 1948 to protect takahé habitat, with a
range of control strategies employed over that time. Early control efforts were based on
ground control by government cullers, with commercial hunting (both ground and aerial
control) becoming more prevalent from the late 1970s. As a result of these management
efforts, significant declines in deer numbers were recorded from the 1960s to 1980s. From
2006-2013, deer control in the Murchison Mountains was a mix of ground and aerial
control, with a target of 120 animals per year. The management strategy changed to a wild
animal recovery model from 2014-2018, with commercial operators removing 120 animals
per year over approximately six flights. From 2019- 021, DOC moved to a ‘search and
destroy’ model, where commercial operators removed the target 120 animals per yeanon
a fixed price contract. Finally, DOC led a series of control flights from 2022-2024 to
achieve, and in one year significantly exceed, the target level of control with an,increased
number of flights.

The FWF undertake wapiti management, alongside other conservation activities, in the
core area of the wapiti distribution through a community agreement.established with DOC
(Fiordland Wapiti Foundation 2024). This core area, known as the Wapiti Area, covers
175,000 ha of FNP. The community agreement requires the development of annual Animal
Control Plans to achieve the relevant biodiversity objectives in the FNPMP, particularly
around the maintenance of browse-sensitive indigeneus, flora species. The management is
funded by the FWF and has required the removal of atdeast 900 deer each year, intended
to benefit both the quality of the herd for recreational hunting and conservation values
within the area. Targets are guided by vegetation monitoring results as part of an adaptive
management framework established to meet the goals of the community agreement.
Herd management has focused on three‘key aspects: genetics, age, and food availability —
with some changes in strategy sinceé the agreement was signed. Early management efforts
were largely based on phenotypg, with any deer that looked like a red deer removed from
the population. Since 2015y, fémale deer have been controlled by phenotype, while most
males have been left until they are four years old and then managed for antler quality.

Finally, over extensive areas of Fiordland, deer numbers have been primarily regulated by
broad-scale commercial aerial recovery. WARO management is driven by economic factors
such as venison prices, processor demand and operational costs. As a consequence, the
number ofdeerharvested by commercial operators has varied dramatically over the
decades sincé the inception of the industry in the late 1960s, with a general decline over
the past decade. When commercial returns are low, the number of operators reduces
aleng with the number of deer harvested and the geographic extent they are harvested
frem (e.g. deer in remoter areas are overlooked in favour of deer closer to collection
points that are cheaper to recover). Higher commercial returns result in more deer being
removed from the National Park over a wide geographical area.

Each of these control regimes has spanned several decades, and they provide crucial long-
term information about changes in both deer activity and conservation outcomes (e.g.
Tanentzap et al. 2009). Since 2006, DOC has been monitoring sites established in alpine
areas across FNP that are under the three different deer control regimes (Figure 1). The
three regimes include areas where deer are controlled by DOC (Murchison Mountains),
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WARO (Wild Animal Recovery Operators, wider FNP) and FWF (Fiordland Wapiti
Foundation, Wapiti Area). Outside the Murchison Mountains and the Wapiti Area, the
general approach to deer control across FNP is to encourage commercial recovery
operations (WARO), with operators authorised through a concession.

The original purpose of this monitoring program was to evaluate the link between WARO,
deer activity, and deer browse patterns across the whole of FNP through time. The
subsequent changes in WARO activity and effects on browse, and the inception of the
community agreement with the Fiordland Wapiti foundation that established deer harvest
targets, occurred after the monitoring programme was established. The monitoring
program has since been expanded to enable comparisons of browse and deer activity
between different control areas.

The Department of Conservation requested an analysis of deer managementiand alpine
vegetation monitoring data collected from 2006-2024 within FNP. The results’and
interpretation of key findings from these analyses are to be shared withistakeholders, with
a goal of their better understanding the effectiveness of the three deerrmanagement
regimes (i.e. DOC-led, FWF-led, WARO-led) for reducing deer impacts on selected alpine
plant species. This information is also intended to support managers and stakeholders to
understand if the trajectory of these management programs,is' meeting the FNPMP goal of
promoting the regeneration of browsed indigenous flera\(Department of Conservation
2007).

The purpose of this report is to quantify, in arobust manner, the effectiveness of these
three deer management regimes in limiting or reversing deer impacts on selected
indigenous alpine plant species.

2  Objectives

The overall objective ofithis work is to determine the relationships among deer browse on
monitored alpine plant'species, deer activity, and the number and timing of animals
harvested within and+between the three management areas over time. Specifically, we
used long-termydata to quantitatively assess five questions:

1 How doees hunting effort and harvest rate vary in space and time?

2 _Is’deer activity related to hunting effort or harvest rate?

3\ ~How does alpine plant browse vary with respect to deer activity, harvest rate and
hunting effort?

4 What is the relationship between plant abundance and browse?

5 Does the size class structure of Ranunculus lyallii (Mount Cook buttercup) change
over time, and is this related to deer browse, deer activity and harvest rate?



Figure 1. Map of the three management areas (coloured lines) and location of the alpine
vegetation monitoring sites (coloured dots). Basemap © Esri — Source: USGS, Esri, TANA,
DeLorme, and NPS.



3 Methods

3.1 Study area

We evaluated long-term alpine plant monitoring and operational data from throughout
FNP to resolve the five questions posed above. This report focuses on three large
management areas in FNP under different deer management regimes (Figure 1): the
Murchison Mountains (DOC-led), WARO Area (WARO-led) and Wapiti Area (FWF-led).

Alpine grasslands in Fiordland are generally dominated by snow tussocks (Chionochloa
spp.). Snow tussocks, along with large herbs and some woody species, are all major
components of deer diet in alpine grasslands (Lavers et al. 1983). In Fiordland, d€er'show a
strong preference for grasslands characterised by Chionochloa pallens and large=teaved
herbs (Rose & Platt 1987).

Several herbaceous species above the treeline that appear to be partiecularly vulnerable to
deer include Anisotome haasti, Celmisia verbascifolia, Celmisia holesericea, Dolichoglottis
scorzoneroides, D. lyallii, Ranunculus lyallii, Ourisia macrophyllaO."macrocarpa and
Gentiana spp. (Rose & Platt 1987; Mark 1989; Lee 1990; Lée et al. 2003). Three of these
herbaceous species (Ce/misia verbascifolia subsp. verbascifolia [hereafter referred to as
Celmisia verbascifolial -— purple-stalked mountaindaisy»Dolichoglottis scorzoneroides —
snow groundsel, and Ranunculus lyallii— Mount Gooksbuttercup) were selected as
indicator species due to their widespread abundance across FNP and the ease with which
they could be assessed for browse. Celmisiasholosericea was also recorded at some sites
but not consistently across the monitoring period and was, therefore, not considered
further in this report.

3.2 Data collection

All data for this report were provided by DOC. We provide a brief description of the data
collection methods below.

3.2.1 Alpine vegetation and deer pellet data

Across the three management areas in FNP, twelve subregions were selected in 2005 to
represent’a range of geographical locations, deer numbers and control histories (Figure 1,
Table '1). Within these subregions, 44 sites were initially established in 2006 in habitats
representing alpine head basins, terraces or faces based on accessibility and the presence
of at least one of the three indicator species. An additional 8 sites were established in the
Wapiti Area in 2015 and 2016 to enable more robust long-term comparisons with the
other management areas (Ledgard 2018), and an additional 6 sites were established in the
Murchison Mountains in 2019. Within each site, 5 browse transects were established and
remeasured by DOC. Transects were relocated using GPS coordinates and detailed
photographs taken during the first survey. Each transect was measured 2-6 times between
2006 and 2024 (Figure 2). Given that both management operations and alpine surveys
were carried out over the austral summer, we use financial year (i.e. July-June) for analyses
and when describing results.



On each 50 x 2 m belt transect, the number of browsed and unbrowsed individual rosettes (plants) of each
indicator species rooted within the transect area was recorded for rosettes having leaves at least 8 cm long
(Celmisia verbascifolia, Dolichoglottis scorzoneroides,

Table 2). These size thresholds were selected to balance the ability to detect browse on
individual plants likely to be impacted by deer and monitoring efficiency (Lake & Ewans
2005). Ranunculus lyallii plants are highly palatable to deer but the seedlings are very low
to the ground and difficult for deer to access. This means that monitoring in areas with
high deer activity may not portray the impacts of deer accurately as the proportion of
browsed plants is often low. Therefore, browsed and unbrowsed Ranunculus lyallii plants
were counted for individuals in two size classes based on maximum leaf width: 3-8cm and
> 8cm. Changes in browse and abundance of plants in each size range over time should
reflect the condition of this species in each area more accurately (Lake & Ewans 200%).

Most sites are located away from the main chamois (Rupicapra rupicapra) populations
identified in FNP. However, on the seven occasions (0.57% of observations)'where both
deer and chamois pellets were observed at a site, all ungulate browse efiindicator species
was recorded as deer browse. Insect browse was easily distinguishedfrom deer browse by
experienced observers and, where plant damage could not be confidently attributed to
ungulates, no browse was recorded.






Figure 2. The timing of browse surveys (x-axis, black cells) within sites (y-axis) grouped by
management area (grey cells). Five alpine transects were monitored within each site on each
sampling date. Data were grouped into distinct survey periods for each management area
when the monitoring occurred over consecutive years (e.g. sites measured in the WARO Area

in 2008 and 2009 were grouped into one survey period).



The number of deer pellet groups per transect was also recorded. A pellet group has been
previously defined as ‘intact pellets voided in the same defecation’ (see section 3.3.3 in
Forsyth 2005). Here, all deer pellet groups were counted regardless of whether pellets
were intact or not. This metric provides a relative index of deer activity in the absence of
counts of individual animals (Forsyth et al. 2011; Moloney et al. 2021).

For each indicator plant species, and for all species combined, we calculated the total
number of plants by summing the number of browsed and unbrowsed plants; and we
calculated the proportion of browsed plants by dividing the number of browsed plants by
the total number of plants. We used a similar method to calculate the proportion of lafge
Ranunculus lyallii (leaf width >8 cm; hereafter referred as ‘large Ranlya’) by first calculating
the total number of Ranunculus lyalliiby size class (large Ranlya: > 8cm leaf widthyand
small Ranlya: 3-8 cm leaf width), combining browsed and unbrowsed plants;‘and then
dividing the number of large Ranlya by the total number of Ranlya.

Because not all sites within a management area were always measuredin the same year
(Figure 2), we pooled data in consecutive years into discrete survey‘periods to better
reflect the overall values of the deer pellet groups, alpine plantakundance and browse
within each management area. These survey periods were included in some of the
statistical analyses described in Section 3.3 below.

3.2.2 Hunting effort and harvest rate

The date and location of each deer harvested'during aerial hunting operations within each
management area was collected by helicopter operators between 2006-2024 and
provided to DOC. However, the GPS tracksof each helicopter flight were not available.
Additional information on the total.number of deer harvested and the number of
operational flights within the Murchison Mountains in each financial year (July—June)
between 2002 and 2005 was.collated by DOC from annual reports. A small number of
harvest records (1,110 or 1./% of all records) were missing dates, although the financial
year in which they occurred was known. Missing dates were imputed by randomly
selecting a day of thé year from the known distribution for each management area,
whereby days (1<365) that were more commonly hunted were more likely to be selected.
An additional-189 records for the 2022/2023 financial year were known to be missing from
the WapitiAreaI@IGNEN DOC, pers. comm., 13 August 2024). These records were
included’inthe total number of deer removed and were assigned an imputed date.
Howeéyer;"they were not included in any calculations that required their spatial location to
bé known. A further 221 records (0.3%) were also excluded from the proximity metrics due
toymissing location data.

The harvest data were summarised to generate annual metrics of hunting effort (operator
days per year) and harvest rate (deer removed per year) within each management area
from July—June. In addition, we generated area-scaled versions of these metrics by
dividing by the total huntable region within each management area (operator days per
year per km? deer removed per year per km?), where the huntable region for helicopters
was considered to be any habitat within the following vegetation classes in the Land Cover
Database (Manaaki Whenua — Landcare Research 2020, Version 5): alpine grass/herbfield,
gravel or rock, landslide, sub alpine shrubland, or tall tussock grassland.
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Because the proximity of harvest in both space and time to the vegetation browse
monitoring sites could influence the likelihood of browse (i.e. by creating a ‘landscape of
fear’ to aerial operations; Latham et al. 2018), we also generated a range of harvest rate
proximity metrics that calculated the number of deer removed within a specified number
of days preceding the vegetation monitoring and within a specified spatial buffer of the
site location. We considered time windows of 180, 365 and 730 days before the vegetation
monitoring and spatial buffers of 1 km, 5 km and 10 km, calculating harvest rates (deer
removed per km?) for all combinations (e.g. the number of deer removed within 1 km of a
site in the 180 days before the vegetation monitoring). However, we were unable to
calculate these metrics for years where we were missing data for a period within the time
window (e.g. harvest records prior to 2006). We also calculated hunting effort (operator
days per km?) within the same time windows for each management area. However,
because we did not have the GPS tracks for the operational helicopter flights, weswere
unable to calculate effort within the spatial buffers. These metrics are subsequently
referred to as 'proximity metrics’ (see Glossary)

3.3 Statistical analyses

All statistical analyses were conducted in R (R Core Team 2024, Version 4.4.0). A brief
description of the general modelling approach used to develop and assess the statistical
models generated for this report is described below, with(specific model details described
under each section.

For each response variable (described in more detail below), we first used the fitdistrplus
package (Delignette-Muller 2015) to identifystheé most appropriate distribution to use for
subsequent modelling. We then develoged.a candidate set of models that included all
sensible combinations of the available predictor variables required to answer the specific
question. Individual models were developed using the g/mmT7MB package (Brooks et al.
2017) and the best model within‘the candidate set was identified as the model with the
lowest corrected Akaike’s Infofmation Criterion (AICc) value using the MuMin package
(Barton 2024). The best model for each response was assessed to ensure that it met
assumptions of homoscedasticity, overdispersion and zero-inflation using the DHARMa
package (Hartig 2022)-We identified significant covariates using a Wald chi-square test
with the Anova funetion from the car package (Fox & Weisberg 2019). Model predictions
for the signifieant fixed effects were generated using the ggeffects package (Lidecke
2018) and plotted against the raw data to visualise the relationships. Post-hoc analyses
were conducted using the emmeans package (Lenth 2024) to identify significant
differences between groups (e.g. pairwise comparisons between survey periods or
manmagement areas).

All work was conducted within a version-controlled git repository and this repository was
made available to DOC at the completion of the contract. This approach was adopted to
ensure the entire workflow from raw data through to the production and presentation of
results in this report is transparent and reproducible. All data and code are available upon
request.
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3.3.1 How does hunting effort and harvest rate vary in space and
time?

To understand how hunting effort and harvest rate changed over time and space within
FNP, we developed a series of generalised linear models (GLM) that included management
area and year (as a continuous variable) as fixed effects. We developed an initial candidate
set of models that used a negative binomial distribution to assess two response variables:
total annual hunting effort (operator days) and total annual harvest rate (animals
removed).

We then fitted a second candidate set of models with a Gaussian distribution where the
response variables were the annual hunting effort and harvest rate scaled by the huntable
region within each management area (operator days per km? and deer removed per km?,
respectively).

Finally, we assessed the relationship between annual harvest rate and hunting effort to
determine if there were differences in the apparent efficiency of hunting among the
management areas. We developed a candidate set of models Gsing generalised linear
mixed-effects models (GLMM) for the total annual and area-staled metrics, with negative
binomial and Gaussian distributions, respectively. Annual hunting effort and management
area were included as fixed effects, while year (as a continuous variable) was included as a
random effect.

3.3.2 Is deer activity related to hunting effort or harvest rate?

The number of faecal pellet groups is oftentised as an indicator of the likely browsing
pressure of ungulates at a site, with higher values typically associated with higher deer
activity and densities of animals,.Therefore, it is often assumed that higher rates of hunting
effort or harvest will reduce the number of pellet groups at a site.

We assessed the relationship/between deer activity (measured as the number of pellet
groups) and harvest ratesby developing a candidate set of GLMMs that included
management area and each of the harvest proximity metrics. All models were fitted with a
negative binomial distribution, with line nested within site included as a random effect.

3.3.3-" How does alpine plant browse vary with respect to deer activity,
harvest rate and hunting effort?

For-each indicator plant species and all species combined, we investigated the relationship
between the proportion of browsed plants and deer activity (measured as the number of
pellet groups), harvest rate or hunting effort. We ran zero-inflated and non-zero-inflated
GLMMs with a binomial error distribution. To account for the survey design (Table 1), site
nested within subregion, line or site by itself, and survey period were included in the
models as random factors. Due to high correlation between some variables of interest, we
ran multiple models across and within management areas including only one variable of
interest — and then retained the best-fitting model per category (e.g. pellet groups, harvest
rate and hunting effort) based on AICc values and model diagnostics.
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As we were not able to calculate variables corresponding to harvest rates within a buffer
for the first two surveys in the Murchison Mountains, we excluded the 2006 and 2008
surveys for all management areas only when comparing the relevance of the different
variables of interest for predicting alpine plant browse. We were unable to investigate the
role of hunting effort as most models failed to converge for some combinations of
management area and alpine plant species.

3.3.4 What is the relationship between plant abundance and browse?

For each indicator plant species and all species combined, we investigated the relationship
between plant abundance and the proportion of browsed plants within and across
management area (modelled with or without an interaction term). We ran zero-inflated
and non-zero-inflated GLMM with either Poisson or negative-binomial error distribution.
Line nested within site, line or site by itself, and survey period were included imthe models
as random factors. Due to the poor fit of the models predicting the abundance-of alpine
plants, the total number of alpine plants per transect was log-transformed (i.e. log (x + 1))
before being used as a response variable in a GLMM with a Gaussianm™error distribution.
Multiple models were run with a combination of predictor variables, including
management area modelled with or without an interaction termwith the proportion of
browsed plants. The best-fitting model was selected basedion AICc values and model
diagnostics.

3.3.5 How does alpine plant browse.and plant abundance change over
time?

To investigate changes in alpine plant browse and abundance between survey periods, we
ran a GLMM for each indicator species‘and management area separately with site, line
nested within site, or line included ‘as a'random factors; and with survey period included as
an explanatory variable. For models predicting plant browse, both the zero-inflated and
non zero-inflated models were fitted with a binomial error distribution. For models
predicting plant abundance_the models were fit with either a negative-binomial or zero-
inflated negative binomial error distribution. The best-fitting model was selected based on
AICc values and model.diagnostics.

3.3.6- ‘\Does the size class structure of Ranunculus lyallii change over
time, and is this related to browse, deer activity and harvest?

We\assessed the relationship between the size class structure of Ranunculus lyalliiand
deer activity and harvest by focusing on the proportion of large Ranunculus lyallii (leaf
width > 8cm) within the total observed plants in each transect. We ran a GLMM with a
binomial or zero-inflated binomial distribution and line nested within site or line by itself
and survey period included as random factors. The proportion of large Ranunculus lyallii
was predicted from the proportion of browsed Ranunculus lyallii; pellet groups, or harvest
rate with or without an interaction term with management area.

We investigated whether the size class structure of Ranunculus lyallii changed over time
by running a GLMM with a binomial distribution with line nested within site included as a
random factor. The survey period was included as a discrete explanatory variable. The
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Figure 3. The harvest rate (deer removed per km?) across Fiordland National Park from 2006-
2024, where each panel represents one financial year (1 July to 30 June). Each hexagon
covers an area of 10 km?, and missing hexagons indicate zero recorded kills in that location.
The boundaries for the Murchison Mountains and Wapiti Area are shown (see Figure 1 for
more details). Tiles © Esri — Source: Esri.






Figure 4. Annual data within the three management areas: a) hunting effort; b) deer harvest.
Blue points show the annual data, while red lines represent the regression line (+ 95%
confidence intervals, shown by grey shading) derived from a GLM, where a separate model
was fitted for each response variable (Table 4). Solid lines indicate a significant slope, while
dashed lines indicate a non-significant slope at a = 0.05.









4.3 How does alpine plant browse vary with respect to deer activity, harvest
rate and hunting effort?

To identify the measure of the deer population that best explained the variation in alpine
plant browse, the surveys done in and before 2008 were excluded from the analysis, as
spatial data on the harvest rate in the preceding two years was not available. Across all
plant species, deer pellet groups better predicted the variation in alpine plant browse
compared to models including harvest rate (either within a 5 or 10 km buffer) or hunting
effort (Table A3.1 in Appendix 3). When focusing on harvest rate, models with harvest rate
within 10 km showed a better fit for Ce/misia verbascifoliaand Ranunculus lyallii; whergas
models that included harvest rate within 5 km were better for all species combined and
Dolichoglottis scorzoneroides.

Although the magnitude of the slope of the relationship between alpine plant browse and
deer pellet activity varied by plant species and management area, there was a’consistent
positive relationship (i.e. browse increased with increasing pellet groups), for almost all
species and areas; the two exceptions were non-significant relationships for Dolichoglottis
scorzoneroides and Ranunculus lyalliiin the Murchison Mountains_(Figure 7, Table A3.2,
Table A3.4).

When considering all indicator species combined, the influence of harvest rate on alpine
plant browse varied among management areas andsspecies. To facilitate comparisons
among areas over similar spatial scales, we present results from models that included
harvest rate calculated within 10 km (Figure 8; Table A3.3, Table ). Alpine plant browse
significantly increased with increasing hafvest rate in the Wapiti Area for all species
combined, Celmisia verbascifolia and Doliehbglottis scorzoneroides. Similarly, alpine plant
browse also significantly increased with increasing harvest rate in the Murchison
Mountains for all species combined and Dolichoglottis scorzoneroides but declined for
Celmisia verbascifolia. In the WAR® Area, there was a significant increase in the proportion
of Dolichoglottis scorzoneroides and Ranunculus lyallii plants browsed with increasing
harvest rate, while browse.on” Ce/misia verbascifolia significantly decreased.
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Figure 7. Mean (+ 95% confidence intervals, shown by grey shading) relationship between
the proportion of alpine ‘plants browsed (all species combined, Celver: Ce/misia verbascifolia,
Dolsco: Dolichoglottis scorzoneroides, Ranlya: Ranunculus lyallii) and deer pellet groups
(number per transect) for each management area (Wapiti Area, Murchison Mountains, WARO
Area). Solid lines indicate a significant slope, while dashed lines indicate a non-significant
slope at a =-0.05: The y-axes represent the proportion of each species browsed, with both
the x and.yaxis values varying across the panels. See Table A3.2 and Table (both in
Appendix 3) for detailed outputs.



Figure 8. Mean (+ 95%.confidence intervals, shown by grey shading) relationship between
the proportion of alpine plants browsed (all species combined, Celver: Ce/misia verbascifolia,
Dolsco: Dolichoglottis scorzoneroides, Ranlya: Ranunculus lyallii) and harvest rate within a
10 km buffer in\the previous two years (deer removed per km?) for each management area
(Wapiti Area; Murchison Mountains, WARO Area). Solid lines indicate a significant slope,
while dashed.lines indicate a non-significant slope at a = 0.05. The y-axes represent the
proportion’of each species browsed, with both the x and y axis values varying across the
panels. See Table A3.3 and Table A3.5 (both in Appendix 3) for detailed outputs.



4.4 What is the relationship between plant abundance and browse?

When assessing the influence of browse on alpine plant abundance, the most robust
models fit to the data included log-transformed plant abundance with a Gaussian
distribution (Table A4.2 in Appendix 4). We found no significant relationship between
alpine plant abundance and the proportion of browse when considering all species
combined and Ranunculus lyallii (Figure 9, Table A4.3). In contrast, the abundance of
Dolichoglottis scorzoneroides increased in the WARO Area with increasing browse.
Celmisia verbascifolia increased across all management areas. No significant relationships
between browse and the abundance of Dolichoglottis scorzoneroides were observed in
the Wapiti Area or Murchison Mountains.

Figure 9./Mean (* 95% confidence intervals, shown by grey shading) relationship between
alpineplant abundance (number of plants per transect) and the proportion of plants
browsed (all species combined, Celver: Ce/lmisia verbascifolia, Dolsco: Dolichoglottis
scorzoneroides, Ranlya: Ranunculus lyallii). Solid lines indicate a significant slope, while
dashed lines indicate a non-significant slope at a = 0.05. Thinner lines for Dolsco shows the
limits of CI for each management area. Raw data from the three management areas are
displayed with: Wapiti Area (blue square), Murchison Mountains (green triangle) and WARO
Area (orange circle). Detailed model output is in Table A4.3 (in Appendix 4).



4.5 How does alpine plant abundance and browse change over time?

4.5.1 Alpine plant abundance

To investigate how alpine plant abundance changed over time, we ran multiple models
including survey period as a predictor variable and site, line nested within site or line as
random factors for each alpine plant species and management area. Depending on the
combination of management area and plant species, zero-inflated models with a negative
binomial error distribution provided a better fit (Table A4.1 in Appendix 4).

Overall, we found that alpine plant abundance varied across the survey periods, but this
was dependent on the management area and plant species. For instance, we obsetved a
slight decline in Dolichoglottis scorzoneroides and Ranunculus lyalliiabundahce,in'the
Murchison Mountains when focusing on the last survey periods (Figure 10.Jable A4.5).
The abundance of Celmisia verbascifolia was higher in the surveys conducted after 2012 in
the Wapiti Area, with an increase from 150 + 148 plants (2011-2012)+40198 + 189 plants
(2014-2017) per monitoring line (Figure 10, Table A4.4). The change'in alpine plant
abundance between survey period in the WARO were less marked.than in the other two
management areas.
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Figure 10. Mean ( 95% confidence intervals, shown as error bars) abundance of alpine
plants (total number of plants per transect) per survey period for each indicator species (all
species combined, Celver: Ce/misia verbascifolia, Dolsco: Dolichoglottis scorzoneroides,
Ranlya: Ranunculus lyallii). Points show the raw data differentiated by when the monitoring
lines were established (original lines — blue circle; new lines — purple triangle). Letters
highlight significant differences between survey periods (see Table 5 in Appendix 4 for
detailed outputs). The x-axis represents the survey periods for each management area.



4.5.2 Alpine plant browse

Overall, how the proportion of alpine browse changed over time varied between
management areas, with a gradual increase of alpine plant browse in the Murchison
Mountains and a more heterogenous variation among years in the Wapiti and WARO
Areas (Figure 11, Table A3.6).

Alpine browse in the Murchison Mountains was very low in the initial survey period
(2005-2006), with the mean proportion of Celmisia verbascifolia plants browsed per
monitoring line recorded at 0.02 + 0.08 and effectively zero browse recorded for all
species combined (0.00 + 0.02), Dolichoglottis scorzoneroides (0.00 + 0.01) and
Ranunculus lyallii (0.00 = 0.00). Rates of browse started to increase in the 2016-2019
survey period across all species combined and individually and reached 0.16+0.29 in"the
2022-2023 survey period, depending on the species (Figure 11, Table A3.7, Table A3.8)

In the Wapiti Area, overall alpine plant browse across all species initially, declined from
0.19 £ 0.18 of plants browsed (2005-2006) to 0.05 + 0.08 (2011-2012),xthen increased to
0.17 £ 0.16 (2014-2017) before declining again to 0.08 + 0.09(2023:-2024, Table A3.7,
Table A3.8). Similar patterns were observed for the three species‘individually, with
relatively low browse recorded in 2011-2012 and higher brewse in the 2014-2017 or
2019-2020 survey periods, depending on the species. In‘addition, both Dolichoglottis
scorzoneroides and Ranunculus lyallirhad significantly{lower browse recorded in the last
survey period compared to the first survey period

In the WARO Area, alpine plant browse varied among years and plant species. However,
we can identify an overall decline from 200542006 to a low in 2012-2013 followed by a
slow increase (Figure 11, Table A3.7, Table A3.8). The latest trend is more marked when
focusing on Dolichoglottis scorzoheroides, with the mean proportion of browsed plants
dropping from 0.35 + 0.27 in 2005-2006 to a low of 0.05+ 0.10 in 2011-2013 and then
increasing back up to 0.27 #,0:27 in the 2021-2022 survey period.
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Figure 11. Mean (* 95% confidence intervals, shown by error bars) proportion of alpine plant
browse per survey period for each indicator species (all species combined, Celver: Ce/misia
verbascifolia, Dolsco: Dolichoglottis scorzoneroides, Ranlya: Ranunculus lyallii). Points show
the raw data differentiated by when the monitoring lines were established (original lines -
blue circle; new lines — purple triangle). Letters highlight significant differences between
survey periods (see Table A3.7 in Appendix 3 for detailed outputs). The x-axis represents the
survey periods for each management area. The red dotted line in the top panel represents
the 10% browse target across all monitored species that DOC has set as an interim target for
the Wapiti Area.



4.6 Does the size class structure of Ranunculus lyallii change over time, and
is this related to browse, deer activity and harvest?

4.6.1 Relationship between size class structure and browse, deer
activity and harvest

Models including an interaction term between management area and harvest rate, deer
pellet groups or the proportion of browsed alpine plants provided the best fit (Table A5.1).
The proportion of large Ranunculus lyallii (leaf width >8cm) significantly decreased with
increasing deer pellet groups across all management area (Figure 12, Table A5.2 in
Appendix 5). When focusing on harvest rate, the proportion of large Ranunculus lyallii
decreased with increasing harvest rate in the Wapiti Area, contrasting with the pesitive
relationship observed in the Murchison Mountains and WARO Area (Figure 12, Table A5.2).
The relationship between the proportion of large Ranunculus lyallii and the proportion of
browsed Ranunculus lyallii (small and large plants combined) varied between
management area, with a positive relationship observed in the Wapiti‘Area and a negative
relationship found in the WARO Area (Figure 12, Table A5.2). Nosignificant relationship
was observed in the Murchison Mountains (Figure 12, Table A5:2).
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Figure 12. Mean (*+ 95% confidence intervals, shown by grey shading) relationship between
the proportion of large Ranunculus lyallii (size class: >8cm) and harvest rate within a 10 km
buffer in the previous two years (deer removed per km?), deer pellet groups (number per
transect) or the proportion of browsed Ranunculus lyallii by management area. Solid lines
indicate a significant slope, while dashed lines indicate a non-significant slope at « = 0.05.
The y-axes represent the proportion of each species browsed, with the x-axis values varying
across the panels. Detailed model output in Table A5.2 (in Appendix 5).



4.6.2 Change of size class structure over time

The proportion of large Ranunculus lyallii changed over time with trends differing between
management areas (Figure 13; and see Table A5.3, Table A5.4 in Appendix 5). In the Wapiti
Area, the proportion of large Ranunculus lyallii per monitoring line gradually declined
from 0.31 + 0.32 (2011-2012) to 0.12 + 0.18 (2023-2024). In the Murchison Mountains, a
significant drop in the proportion of large Ranunculus lyallii was observed, with

0.76 + 0.28 in 2011-2012 to 0.50 + 0.31 in 2023-2024. When focusing on the WARO Area,
we observed significant variation from one survey period to another but there was no
clear overall trend.
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Figure 13. Mean (+95% confidence intervals, shown by error bars) proportion of large
Ranunculus lyallii (Ranlya, size class: >8cm) per survey period across the three management
areas. Points show the raw data differentiated by when the monitoring lines were established
(original lines — blue circle; new lines — purple triangle). Letters indicate significant
differences between survey periods, The x-axis represents the survey periods for each
management area. See Table A5.3 (in Appendix 5) for detailed outputs.



5 Discussion

In this discussion we will comment on each of the five major questions posed in this work
and provide more general interpretation of our findings.

5.1 Control effort has shifted over time

Both hunting effort and deer harvest rate was highly variable over time and across
management areas (Question (Q)1). Overall, observed alpine plant browse and pellet
group counts declined from 2006-2013 coinciding with the removal of c. 35,000 animals
from FNP over this period. Change in hunting effort and harvest rate has been variable
over time, particularly with respect to management area. Overall, harvest rates have
increased in the Murchison Mountains, decreased in the WARO Area and remained stable
in the Wapiti Area since 2006.

In the Wapiti Area, FWF-led management has been relatively stable‘over the nearly

20 years considered in this report, reflecting a target of 2900 deer harvested per year as
an agreed goal. Minor shifts from harvest based on phenotypéithat removed red deer in
preference to wapiti occurred from 2006-2014. From 2015, females continued to be
harvested based on phenotype, but males were selectively harvested at maturity (about 4
years old) based on antler quality. Despite high consistency in management effort and
harvest over the entire period considered, there.wasa significant decrease in browse
around 2012 for unknown reasons.

The Murchison Mountains has had the longest running management of deer in New
Zealand, primarily for habitat protection,of threatened species. From 2009, there has been
a harvest target of c. 120 deer each year, although the management methods have
changed over time. From 2006-2013, a period of low estimated animal densities (<1 deer
per km?), management included both ground and aerial hunting. From 2014-2018, WARO
was used to remove the-same number of deer per year. WARO ceased in 2019-2021, with
aerial 'search and destroy“(i.e. rather than commercial venison recovery) used instead.
These strategies resulted in different frequencies of management: WARO required more
flights to meét,thetarget (about six or more flights per year) compared to search and
destroy aerialcontrol, which reached the target number of animals in far fewer flights per
year. Less ffequent management could create a reduced ‘landscape of fear’ (Latham et al.
2018)mallowing deer to feed in alpine areas longer even with the same number of animals
removed per year. This appears to be consistent with a shift toward greater deer activity
(peltet counts) and browse despite more effective deer harvest rates from 2019 onwards
(Figure 7, Figure 8). Most recently (2022-2023) DOC-led aerial management has increased
with support from DOC's National Wild Animal Management (WAM) programme, resulting
in increased effort particularly in the 2023 season. Given the lags between management
effort and alpine plant responses (i.e. in most models the two-year previous effort was the
best predictor of browse), we would expect to see responses in alpine browse from 2025
for the current increase in management effort.

The relatively large area of FNP under WARO management is not driven by consistent
targets in deer harvest but rather by commercial recovery influenced by economic factors,



including fuel and venison prices, and the ability to process recovered animals (Warburton
et al. 2016). Management effort from WARO has declined strongly since 2006 (Figure 4).
From 2006-2013 there were more commercial operators harvesting relatively high
numbers of deer but, as venison export prices declined and fuel prices increased, many
commercial operators stopped harvesting. From 2019, both low venison prices and limited
demand further reduced the number of operators and the harvest rate.

Overall, both estimates of browse and deer activity (pellet counts) were extremely low in
the Murchison Mountains (Ewans 2013), and higher, but also highly variable, among sites
in the much larger Wapiti and WARO management areas. The number of deer removed
increases with increasing area-scale hunting effort in the WARO Area, but not elsewhere,
reflecting the different management objectives of the areas (i.e. set targets for the
Murchison Mountains and Wapiti Area, but commercial viability in the WARO Area). It is
difficult to determine whether greater increases in harvest efficiency in WARQ.are _driven
by increasing numbers of deer, or greater efficiency of operations; more information about
true effort (e.g. GPS tracks and duration of effort) is required. However,
management/hunting effort and harvest rate per se were both poor,metrics for assessing
browse impacts on vegetation compared to a direct measure of déer.activity (pellet
counts). Therefore, using a set number of animals to remove.gach'year as a management
strategy may not achieve the protection of vulnerable plant species (Whitmore 2023). Put
another way, operational effort itself is not strongly linked)tosbrowse impacts; a more
robust approach requires understanding thresholds of deer impacts and using this as
evidence to determine the level of management effort.that is required.

5.2 Deer activity and management effort

Pellet group counts were often related to hunting effort and deer harvest rate (Q2) but
reflect different measures of potential.deer activity or the likely effects on vegetation. For
these relationships, harvest rate within a 5 km buffer over the previous 2 years was
identified in statistical models‘as the best spatial predictor of pellet group counts (Table ).
Deer pellet group countsideclined with increasing deer harvest only in the WARO Area; in
contrast, pellet countsitended to increase with increasing harvest in both the Wapiti and
Murchison Mountain areas (Figure 6). Pellet counts are an indirect proxy of deer
population size and+are better interpreted as a metric of deer activity within a site (Forsyth
2005; Forsyth\étial. 2011).

While.deerpellet counts are correlated with deer density (Forsyth et al. 2007), more robust
measurés of deer density and movement patterns across the landscape may prove to be
more useful for guiding management decisions, particularly with respect to setting harvest
targets that are responsive to both population size and vegetation browse (see also
Forsyth et al. 2022). We recommend continuing to monitor deer pellet counts at the alpine
browse sites but suggest that additional methods for estimating density be considered.
For example, the addition of trail cameras as a monitoring tool at each site may enable
both the estimation of deer density and provide information about other browsing species
(e.g. chamois, hares) that might be influencing vegetation browse and recovery (Hickling
et al. 2024). DOC has already been trialling new emerging monitoring techniques for
estimating deer densities, including thermal imagery and genetic samples from deer



pellets or culled animals, in the Snag Burn catchment of the Murchison Mountains (G.
Ledgard, DOC, pers. comm., 13 August 2024) with reasonable success.

What the contrasting results among management areas suggest is that management
effort and deer activity are positively related in the two areas where fixed targets for
management occur, but that increased commercial recovery is associated with lower deer
activity. Furthermore, the retrospective application of monitoring alpine areas does not
generate the data or evidence needed for understanding the impacts that management
effort or regime are having on deer populations overall or movement among habitats (e.g
more frequent helicopter disturbance creating a landscape of fear). The pellet count data
reflects deer activity that occurs along the alpine plant monitoring transects but may not
capture important effects of management on deer population changes or impacts‘over
larger scales. Finally, given the high variability of pellet counts among sites, thefe is
relatively low statistical power to detect threshold effects or to quantify relationships with
operational effort (Mason et al. 2019). Without quantitative estimates of<papulation
abundance, or spatial information about the movement of deer among habitats under
different management regimes, the actual effectiveness of management on deer
populations themselves cannot be assessed.

5.3 Relationships between browse, deer activity.and management

Browse observed on selected alpine plant speciesiwas'related to deer activity, harvest rate
and management area (Q3) in complex ways..Thewproportion of browsed plants increased
with increasing deer activity (pellet groups) ferall species, both separately and combined.
In contrast, the relationship between plant.browse and deer harvest rate was more
complex, with differing patterns depending on the species and management area being
considered. Overall, the positive relationships between proportion of plants browsed and
pellet counts make intuitive sense.because pellet counts should reflect deer activity within
a site and in close proximity-to,monitored plant populations.

However, the more complex responses of browse to harvest rate are harder to interpret
with the available data. One possibility is that the spatial buffers (5 or 10 km) and lags
considered (previous 2 years of management) will include multiple drivers of variation in
deer activity andvconsumption, including seasonal movement and diet effects, and
behavioural'changes in the use of habitats through management effort and frequency of
disturbanCe (e.g. Latham et al. 2018). Other interactions among deer and vegetation are
likely,(dbut cannot be evaluated with the available data collected for few alpine species. For
exdmiple, additional information about other plant species within sites is needed to
understand if the browse damage of the indicator species reflects wider vegetation
impacts. Similarly, previous studies have demonstrated that browse damage varies widely
even within species because of environmental effects, such as soil fertility, or the
palatability of neighbouring species (Coomes et al. 2003). Moreover, browsing animals can
exert important indirect effects in ecosystems or communities through, for example, soil
compaction, nutrient deposition or selective damage of some species (see review by
Peltzer & Nugent 2023). What these and other studies demonstrate is that browsing
impacts are complex, and driven only in part by interactions among browsing animals and
management. Regardless of the mechanisms involved, management effort and harvest



rates are far poorer predictors of browse damage than measurements of deer activity
within a site.

5.4 Alpine plant abundance and browse

The relationship between plant abundance and browse (Q4) was highly variable among
species, sites and management areas. Estimates of browse are important for monitoring
damage to individual plants. However, understanding the cumulative effects of repeated
damage to plants and whether these drive long-term changes in populations or
communities is the ultimate goal. Moreover, changes in the distribution and abundance of:
native species, and the composition of communities, underly both biodiversity monitgring
and additional considerations, such as ecological integrity (e.g. Lee et al. 2005; McGlone et
al. 2020; Bellingham et al. 2021). Despite high variation in deer activity, managément
effectiveness and browse damage, we did not detect any significant changes‘inioverall
plant abundance over time (i.e. the total number of plants across all indicatonspecies
observed within sites). However, individual species responses differed ameng
management areas. There was a slight decline in Dolichoglottis s€éokzoneroides and
Ranunculus lyallii abundance in the Murchison Mountains in the“last.two survey periods
(Figure 10). In contrast, Ce/misia verbascifolia abundance was higher in the surveys
conducted after 2012 in the Wapiti Area. What these findings suggest is that, for the
period considered in this report, deer were not havinga sighificant impact on these three
plant species at the population level. Nevertheless, previous studies suggest that repeated
browse damage can have threshold effects on plant populations, including perennial
herbs, and especially when browsing lowers/plant survival or reproductive output
repeatedly (e.g. Knight et al. 2009). Additionakinformation on population responses (i.e.
recruitment, growth and mortality of species), and whether these are affected by other
components of vegetation (e.g. suppression by increases in unpalatable plant species) is
not available, but is needed to unpderstand the long-term changes in alpine plant
abundance (or any other species of interest).

Despite the more detailed understanding of population changes and demographic
consequences of deef‘brewse on the alpine species reported in this study, a crucial gap
still remains in understanding both diet selection by deer of these species, and the
responses or changes in other species even within monitored sites. Some of the
interannual.vafiation in abundance or browse is assumed to be related to preference and
selective-damage by deer, and this should be confirmed with independent analyses of
deer diet.within a site or the spatial buffers used in our analyses. Our results showing
higher.browse damage of Ranunculus lyallii associated with modest increases in deer
actiyity in the Murchison Mountains, and longer term potential declines in Dolichoglottis
scorzoneroides in the Wapiti and WARO areas are consistent with early selection of
Ranunculus lyallii by deer, but perhaps diet switching or greater sensitivity of
Dolichoglottis scorzoneroides to browse over the longer term. There are currently no data
available to determine whether these changes are caused by deer selection and damage
per se. These responses probably depend on multiple mechanisms such as lags in
population responses, compensatory growth of co-occurring species, and the palatability
of neighbouring plants (e.g. Coomes et al. 2003).



5.5 Size class responses of Ranunculus lyallii

We assessed whether the size class structure of Ranunculus lyalliihas changed over time,
and if so, whether this was related to browse, deer activity and harvest rate (Q5). The
proportion of large Ranunculus lyalliiin populations within a site increased with fewer deer
pellet groups across all management areas. However, the pattern was not as
straightforward when considering harvest rate or the proportion of browsed Ranunculus
lyallii plants. The proportion of large Ranunculus lyallii decreased with increasing harvest
rate in the Wapiti Area but the opposite pattern was observed in the Murchison
Mountains and WARO Area. In addition, large Ranunculus lyallii were more prevalent ifi
the population with increased levels of browse on Ranunculus lyallii plants in the Wapiti
Area, while the WARO Area showed the opposite relationship. Ranunculus lyallii is
considered highly sensitive to deer browse and our findings suggest that inctreasing deer
activity, even at the very low deer densities that occur in the Murchison Mountains, is
associated with a decline in larger Ranunculus lyalliiin the most recent survey. Size class
change is a first proxy of demographic changes in the population, but a'more detailed
understanding of population dynamics and the long-term viability-of.this species is
needed to confidently set targets across all management areas:

5.6 Interpreting changes in management and.vegetation responses

Despite different operational effort over time and(large spatial scales among management
areas (Figure 4), these differences were not strongly reflected in observed deer activity or
browse damage at sites (Figure 6). Nevertheless, browse damage was most strongly
associated with deer activity (pellet counts).within sites. What these findings demonstrate
is that attributing broad-scale management approaches to responses of alpine plant
populations requires additional knowledge of the biology and ecology of the alpine plants
themselves, and of the responses‘of deer populations to management (e.g. density
threshold impacts and altered'movement and seasonal behaviours; see the general
discussions of Coté et al22004; Tanentzap et al. 2012; Forsyth et al. 2022). One such
unresolved issue is apunhderstanding of to what level deer densities should be managed,
and for what duratienyto achieve one or more objectives. For example, management in
the Murchisoh,Mountains has maintained relatively low deer numbers over several
decades but some ungulate impacts from historical population highs were detectable for
decades.(4@+/years; Tanentzap et al. 2009). Moreover, even with sustained management
to low.denpsities using set harvest targets, very recent observed increases in deer activity
have been associated with declines in large Ranunculus lyallii (but not in other species),
suggesting that the previous management regime may not have been sufficient in
preventing damage to the most highly selected or sensitive plant species. These
observations are consistent with the much larger literature of deer impacts in forest
vegetation that suggest highly palatable or selected plant species are affected at very low
deer densities, and that if a management goal is to maintain biodiversity, sustain
threatened populations, or ecological integrity, then adaptive management underpinned
by evidence is required (Peltzer & Nugent 2023; Hawcroft et al. 2024).

The outcome monitoring in this project was initially designed to determine changes in the
condition of three widespread indicator alpine plant species, and retrospectively used to



relate alpine plant browse to management and deer activity to understand changes in
deer impacts. The wider goal for this outcome monitoring was to provide the data to
ensure that the FNPMP goal of ‘promoting the regeneration of browsed indigenous flora’
is met within the three management areas (Department of Conservation 2007).

While the monitoring and operational data allowed us to broadly address this goal, the
monitoring design limits our ability to make some key inferences. For example, the browse
monitoring focusses on three indicator species of alpine vegetation as a proxy for the
overall impacts of deer. These species were selected because they are known to be
susceptible to deer browse and are present at all monitored sites. While restricting
monitoring to these species simplified the methodology, it did not allow us to investigate
whether the level of browse was linked to the responses of other species within sites‘or
whether shifts in vegetation composition towards non-palatable species in response to
browse or other drivers is occurring.

Some additional information or data collection could improve our ability/te understand
changes in alpine communities, and attribute these changes to the effects'of deer and
their management. At a minimum, including cover estimates of common plant species
within sites is needed to determine if browse is driven by the palatability of other plant
species that co-occur within sites and enable assessment of additional drivers of long-
term changes in alpine communities, such as compensatery‘growth of unpalatable
species, or progressive changes or turnover in species ,tomposition (see also
recommendations of Day et al. 2023 for understanding/changes in tussock grasslands).

Such an approach could also be applied forfmonitoring the impacts of other wild animals
on alpine vegetation such as tahr (Hemitragusjemlahicus) (Cruz et al. 2017). For the
indicator species themselves, including demographic measures of plant mortality and
reproduction is needed to evaluate longsterm population viability within sites, regardless
of whether these changes are causedsby browse or other drivers.

It could also be valuable to‘consider including measurement of the dominant (> 5% cover)
plant species along monitoring transects. This could be used to determine if browse is
driven by the palatabilitynof other plant species that co-occur within sites and enable
assessment of additional drivers of long-term changes in alpine communities, such as
compensatory growth of unpalatable species, or progressive changes or turnover in
species compa@sition.

6 Recommendations

Our analyses of monitoring data from 2006-2024 for selected alpine plant species, deer
activity and management effort, and results for the questions posed relating management
effort to browse impacts, demonstrate the crucial importance of long-term evidence for
understanding the effectiveness of different deer management approaches. However, our
findings also reveal several opportunities for supporting more robust data and evidence to
better resolve issues around critical thresholds of deer abundance and impact, linking
broad-scale deer management to their population control, and determining the long-term
effects on species viability and vegetation. Our recommendations include:
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Capture flight information (e.g., helicopter track logs) for all aerial control activities.
This is typically required for helicopter activity as part of operational work and would
provide valuable additional information on the frequency of disturbance to deer,
spatial distribution and coverage of operational effort, and return interval of
management. In the absence of such information, the best metrics of harvest
determined quantitatively here (e.g., deer harvested within a 10 km buffer in the
previous two years) could be retained.

Consider using browse metrics to actively update management targets for
management of the Murchison Mountains and Wapiti Area. Our results demonstrate
that harvest rate and management effort are poor predictors of browse compared to
deer activity. Pellet counts could be used to update the following round of
management with at least 1-2 years lead time for planning and resourcing of
operations.

Use harvested deer or deer pellets to determine the relative contribution.of the
monitored alpine species to deer diet using molecular techniques<de\Sousa et al.
2019). This information is needed to determine if the three alpine plant species
currently monitored reflect wider browse effects in alpine ¥egetation. In addition, a
better understanding of the relative palatability or diet selection is needed to
determine if threshold browse targets used to plan management interventions also
benefit other alpine vegetation species.

Widen measurements of the selected alpine plant'species to include demographic
measures of plant mortality and reproductien, Together with current monitoring data,
this is needed to evaluate the long-term*population viability within sites. Put another
way, this information is needed to understand if repeated or long-term browsing
increases plant mortality or reduces reproduction, both of which affect population
growth.

Consider including measurement of the dominant (>5% cover) plant species along
monitoring transects with sites. This information could be used to determine if browse
is driven by the palatability of other plant species that co-occur within sites and
enable assessmentiof additional drivers of long-term changes in alpine communities,
such as compernisatory growth of unpalatable species, or progressive changes or
turnover in speces composition.
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8 Glossary of abbreviations and terms

AlCc
Celver
a

CL
DOC
Dolsco
FNP
FNPMP
FWF
GLM

GLMM

Murchison Mountains

MWLR

Proximity metrics

Ranlya

SD

SEM

WAM
Wapiti Area

WARO
WARO Area

Corrected Akaike’s Information Criterion
Celmisia verbascifolia subsp. verbascifolia
Confidence interval

Confidence limit

Department of Conservation
Dolichoglottis scorzoneroides

Fiordland National Park

Fiordland National Park Management Plan
Fiordland Wapiti Foundation

Generalised linear model — a regression model that does not include random
effects

Generalised linear mixed-effects model — a regression mode. that includes random

effects

The area of Fiordland National Park where deer arefManaged by DOC for the
conservation of takahé (Porphyrio hochstetter) (Figure 1)

Manaaki Whenua — Landcare Research

Hunting effort (operator days per year).onharvest rate (deer removed per year)
calculated within a specified spatial buffef (in m) of a vegetation monitoring
transect within the specified précéding days

Ranunculus lyallii

Standard deviation

Standard error ofithemean

Wild Animal Management program run by the Department of Conservation

The area pf Fiordland National Park that is managed by the Fiordland Wapiti
Foundation.(Figure 1)

Wi'd"Animal Recovery Operators

The area of Fiordland National Park that is available for commercial wild animal
recovery operators to recover deer outside the Wapiti Area and the Murchison
Mountains (Figure 1)
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Plant species Formula df logLik AlCc AAICc  weight
management_area * Prop_Browse_Ranlya + (1| site/line) + (1 | financial_year_fctv2) 10 ~1040.36 2100.94 4.21 0.07
management_area + Prop_Browse_Ranlya + (1| line) + (1 | financial_year_fctv2) 7 -9059.43 2132.98 36.25 0.00
management_area * Prop_Browse_Ranlya + (1 | line) + (1 | financial_year_fctv2) 9 -1059.01 2136.21 39.48 0.00
Prop_Browse_Ranlya + (1| line) + (1 | financial_year_fctv2) 5 -1064.21 213849 41.76 0.00
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Purpose of this investigation

To determine if the incentivisation of venison recovery by commercial Wild Animal Recovery Operators
(WARO) from an identified geographical area would increase deer offtake to levels known to reduce
browse damage on sensitive alpine species. This was compared to an adjacent area with similar deer
densities, which underwent DOC-led deer management without recovery, to compare the efficiency and
effectiveness of both control models.

Key takeaways

e DOC led control removed deer above the rate predicted to reduce plant browse

¢ WARO incentivisation did not remove deer at the rate predicted to reduce plant browse

e Limited processor demand affected WARO deer removal rates

e Overall economic viability of the wild venison industry means reaching targets was, still unlikely
if the trial ran for a full season

e Potential improvements/options:

o Anincentivised, hybrid WARO-Ungulate control model in areasswhere the
conservation goal is focused on limiting transformationalungulate impacts warrants
further investigation

o Including unrecoverable animals (including chamais),in“the incentivisation scheme will
deliver a more efficient reduction in ungulate humbers by WARO

Geographical Area

The areas where both control approaches were trialléd were in Southern Fiordland (Figure 1). Southern
Fiordland was chosen for several reasons:

e It has been subject to low WARQ recovery effort over the past 4 years

e Deer numbers were thought to bewelatively uniform through the area

e Very little recreational hunting,occurs outside of the roar in this part of Fiordland

¢ No other deer control has"occufred in the area

e 1080 operations hadn't,reeently occurred in this area

e Alarge WARO ared needed to be available to allow multiple WARO to participate in the
incentivisation trial

e The community, is.supportive of deer management and exploring new options in this remote
area

TITLE OF REPORT



Figure 1: Map of incentivisation trial op@rational area (huntable area).

Method of incentivisation

Please read documents DOC-7711828 and DOC-7480096 for a detailed description of the
incentivisation approach trialled for the WARO operators and the duration of it.

For a wider overview of-the'subject matter see “Evaluation of the Cost, Risks and Effectiveness of
Incentivising Commeteial-Deer Recover Operations to Achieve Targeted Ecological Outcomes” DOC-
7457385.

Operatignal area Statistics

The totaloperational area of each block was 360,805 ha for the WARO block and 82,448 ha for the
DOC led block. In Fiordland, more than 90% of the deer are hunted in alpine or alpine adjacent areas.
Our/monitoring shows annually harvesting more than1.25 deer /km? from alpine areas reduces deer
browsing on sensitive alpine plants used as indicator species (Whitehead 2024). However, this
response was not observed for similarly sensitive plants in forested environments (Clarke 2024). This
illustrates that while relatively high WARO offtake results in declines in alpine plant browse, the same
cannot be said for sensitive forest species. Therefore, we focussed our analysis on deer extracted from
alpine and alpine adjacent areas. | called these areas the Huntable Area.

The original designated WARO led operational area was much larger (see DOC-7480096), but due to
the low number of processors that were engaged in the trial (2), we reduced the operational area of the
WARQO led block to reflect the area that was searched by the operator engaged by the processors,
which enabled us to fairly compare the effectiveness of the operations in the areas actually hunted. This
resulted in the WARO led area being reduced by approximately 30%.






Huntable Area searched = Active hunting area

Active hunting area is the Huntable Area searched each flight. To calculate this, tracklogs are buffered
by 500m, and then clipped to the treatment area (>800m ASL polygon) (Figure 3). To remove
overlapping search areas e.g. when a helicopter is going back over ground previously searched in that
same flight, the polygons are dissolved into one flattened shape, from which area (km?) can be
calculated from.

Figure 3: Area activelyzse@rched within treatment area

Active hunting distance

Active hunting distance was calculated by clipping flight tracklogs to the huntable area polygon (Figure
4). Because active searching often begins before helicopters are over huntable territory (i.e. pilots and
shooterssare looking for deer up to 500m away) | buffered the huntable areas by a further 250m and
clipped all tracklogs to this to calculate distance flown while actively hunting.

How to account for Ferry Time costs to reach hunting areas?

Because ferry times were different to each block, | wanted to remove these, so we can compare the
hunting results equally between blocks. | calculated ferry time cost based on mean flying time to reach
the centre of each control block and deducted this as a percentage off the total costs of each control
block. For the DOC led block this was calculated as 30% of the total flying costs, which aligned with
ferry time estimates recorded by staff. For the WARO block we calculated ferry time accounting for 15%
of the flying costs, given the centre of the block was approximately half the distance from the heliports
used by helicopters servicing both blocks.



Figure 4: Active hunting tracklogs within theloperational areas

Metrics to analyse

Choosing what metrics to use dependsion the questions we are trying to ask. Several metrics can be
looked at, please see Appendix 4.for.a brief overview of metrics considered. There are two key
elements we are interested in(— Operational area questions (how effectively the entire operational areas
were treated?) and treatmeént efficiency questions (of the areas treated, how intensive was the control
and search effort?).

Operational area-comparisons: | used the entire operational area to compare the following

$/km2 of huntable‘area: A simple metric enabling the manager to understand the cost per hectare of
treating the huntable area (but it doesn’t tell you what you got for that cost i.e. quality (search coverage)
or quantity (Catch per unit effort))

$/deer’ A-simple metric enabling the manager to understand the cost per deer removed. This enables us
to ecompare how much each deer cost to remove from the area we are trying to protect - our huntable
area,.sic. Alpine areas.

Deer/km? of total huntable area: A catch per unit area metric, this enables us to compare removal rates
between blocks and to historic rates from across Fiordland that are known to reduce browse on preferred
alpine species.

Deer/km flown in huntable area: This could be considered duplication to the above, as this is a catch
per unit effort metric which allows us to compare deer capture rates. However, it is useful to compare.
$/km flown in huntable area: another cost metric useful to compare to $/km?

Treatment efficiency: | used the actively hunted area to compare the following

% of block treated: This provides an indication of search effort intensity - huntable area (forecast) vs.
actively hunted area (actual).

Deer/km? of actively hunted area: this enables us to compare harvest rates per unit area searched
within the huntable area (tracklogs buffered by 500m clipped to >800m contour).
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deer/ lineal km flown 0.1428571 0.594118

$/ lineal km flown $ 11.70 $ 37.28

$/km? treated $ 33.66 $ 147.09

$/deer/km? $ 8191 $ 6274
Discussion:

This analysis has focussed on the return per unit of investment for DOC. Any incentivisation scheme
invested in on Public Conservation Land (PCL) must return positive ecological benefits /There are
complex social and economic benefits arising from meat recovery, but these are notithe foCus of this
analysis.

| have tried to manipulate the data, so we are able to fairly compare the performance of both types of
management, however there is one important piece of data we did not have for this trial; deer density
information. There is the assumption that deer numbers are relative'y even across the treated areas,
however we must consider that some of the differences in efficiencyx(catch per unit effort (CPUE)) may
be attributable to differences in deer density i.e. densities couldwell be (and probably are) higher in the
DOC led operational area due to WARO activity being lower in this southwestern part of Fiordland. Just
how much higher is not known.

Nevertheless, there are clear differences betweeh, both.operations. While the DOC operation at face
value appeared more expensive, costing $358/km?'vs $28/km? to treat the huntable area, this hides the
fact that the DOC operation searched the area more thoroughly and removed more deer. The two key
illustrations of this in the data are a higher number of deer shot per km? searched in the DOC led block
(2.34 DOC; 0.41 WARO) and approximately 3x more intensive search effort per unit area in the DOC
led block.

When we look at the cost pefideer removed, DOC were 22% cheaper at $62.74 per deer vs. WARO at
$80.00. So, while DOC+control cost more per unit area, it was more intensive and removed more deer
at levels significantly exceeding those predicted to benefit alpine vegetation (>1.5 deer km?). This
higher CPUE may be an artefact of higher deer numbers in the DOC led block, however the removal
rates, being almostfive-fold that of the WARO block, are well beyond any plausible population
differences

Furtherrefining the analysis to focus on actively treated areas of each of the blocks revealed
significantly higher search coverage was achieved in the DOC led block, but focusing analysis on
actual area treated closed the gap between the $/deer and deer/km? figures. This illustrates the
importance of focusing on the area treated to get a true understanding of the effectiveness of your
operation.

Unfortunately, due to operational signoff delays, the trial began almost halfway through the recovery
season. Given this, total removal rates by WARO would have increased if the trial was able to run the
full length of the season. However, to reach a >1.5 deer /km? removal rate, a further 1016 deer would
have needed to be removed from the operational area. Based on removal rates during the trial, this
would have not been met, with the critical restraint on harvest rates being processor demand which
remained static through the trial.

Conclusions and Recommendations:
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DOC deer management without recovery and commercial Wild Animal Recovery are completely
different models to remove deer from the landscape, one motivated by conservation outcomes, the
other primarily motivated by economic return. From a conservation management perspective, we are
trying to lower numbers to a level that restricts or removes their detrimental impact on the landscape
i.e. success is governed by what you have left behind, and the response of the vegetation. As numbers
are lowered, the economics of deer recovery diminish, and in the current economic climate wild animal
recovery operations are only just viable, so, operators must achieve a catch rate that exceeds operating
costs. This can result in some deer being left behind, due to carcase weight restrictions or recovery
barriers e.g. unrecoverable animals being left.

In this trial, low demand (and prices) coupled with high operating costs have resulted in WARO harvest
rates being well below levels hypothesised to improve vulnerable alpine vegetation. The stimulus
provided by DOC did not appear to increase harvest rates above those observed in recent,years (0.41
deer/ km? in this trial vs. ~0.5 deer/ km? across Fiordland since 2021). If a full seasen‘was.available to
these operators more deer would have been removed, but to achieve significantly*higher removal rates,
fundamental economic factors need to change within the industry.

If a removal rate was the conservation result target e.g. 1.5 deer/km? of a'pine habitat, a hybrid model
could be implemented whereby unrecoverable animals (including ciamois) could be included in the
incentivisation scheme. This would improve the economics of the operation as lighter/undesirable
animals or animals in unrecoverable locations could be dispatchedwquickly at no more expense than
DOC led operations. Based on data from this operation, $62'could be paid for any animal, with a
targeted minimum number required to be removed from a defined area e.g. 1000 km? @ 1.5 deer/km?
(>800m ASL) = 1500 deer x $62 = $93,000. This could benet out to tender or as a contract, with the
operator/processor required to remove that targetiwhichever way they choose. There are details that
need to be considered such as kill and location, verification, milestone payments and helicopter type
used, however similar procurement arrangements have occurred before within the department.
Additionally, any incentivisation scheme-needs to take consideration of international trade agreements
and rules surrounding these.

Any model such as this needs to be.supported by ecological evidence. Thought needs to be given to
the certainty of targets achieving outcomes, and the monitoring required to support the adaptive
management of targets to €nsure conservation goals are met.

It is clear from the dataithat DOC led control was efficient and effective in removing deer from the
landscape. Where there is the requirement for control to low densities to achieve conservation
outcomes on,PCL, DOC led control is efficient and cost effective, however with that comes expense
($142 / km?), Where the ecological priority for PCL is lower, intermediate levels of control could be
considered, whereby ungulates are kept to densities that allow the structural integrity of alpine
landscapes to persist, enabling the provision of ecosystem services and persistence of ungulate

vu nerable species. This may be achievable through an incentivised hybrid WARO-Ungulate control
model at locations deemed a priority. This could be an intermediate management option for over
abundant ungulate landscapes until such a time that the WARO industry can contribute more (increase
offtake) through its own economic success.
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Appendix 1: Possible analysis metrics

Catch per unit area or length treated: For this we could naturally look at deer dispatched per km? of
treatment area, however this can also be represented by how many kilometres were flown in the
treatment area. We chose to calculate the following metrics:

a. Deer removed / km?

b. Deer removed per km flown of active hunting
Cost per unit extracted: After the removal of ferry time costs, the cost of the operation areas can simply be
divided by the number of deer shot in alpine and alpine adjacent.

a. $/deer (excl. Ferry time costs)
Cost per unit area needing treatment: This is calculated once again by dividing the total cost (excl. Ferry
Time) by the treatment area.

a. $/ha of treatment area
Cost per unit area treated (searched). This can be done in two ways:

a. $/km flown

b. $/ha searched
Cost per deer per length or unit area treated: this is best represented by the below twa'metrics which are
essentially metrics of efficiency.

a. $/deer/km? treatment area

b. $/deer/km active flying
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Item 10
File Ref DOC-7711828

Date: 05 August 2024
To: Mike Perry
CC:

From: Chris Wootton

Subject: Summary of Fiordland WARO Trial 2023-2024

Purpose

To provide a high-level summary of the Fiordland WARO Trial undertaken by the
Wild Animal Management programme in 2023-24. A finalkreport is being prepared,
this memo serves to provide interim findings from this‘work:

Background

The DOC national Wild Animal Management (\WAM) programme has been exploring
how to increase the effectiveness and

contribution of the wild deer industry

at selected areas of Public

Conservation Land (PCL). DOC is

testing working with the industsy ‘and

associated aerial venison recovery

(WARO) operators to see.how DOC

can collaborate more clesely with the

industry.

The key outcome sought is
developmentiof more WAM ‘tools in
the box’ we ecan'use to reduce deer
browse_pressure on native plants and
habitats“and support conservation
valuesion PCL.

The trial concept was developed from
mid-2023 for testing within Fiordland
National Park. Two blocks within
Fiordland National Park were
identified for the trial. One block was
set aside for WARO led work
(360,000ha). A comparative block
(82,000 ha) was set aside for DOC
led conventional aerial control work.

Insert footer



March 2023 example map shows data captured including flight pathsiand kills for the two adjacent
blocks as the trial approached its conclusion.

We set up contracts for services with 4 meat processing companies and set a simple
$80/head incentive figure with a quota of-300/carcasses (target of 1200 animals total)
for harvest from the defined WARO led block. We set contracts specifically with meat
processing companies who then were able to work with their elected WARO
operators to harvest deer, under normal conditions of their WARO permit.

Our intention through the trial and,contracts, was to let the market run, with minimal
interference by DOC. Then @bserve and interpret the market outcomes.

Uptake in contracts and interest in participating in the trial from the commercial sector
was high from 2023.

The trial start.was+delayed to early February 2024 which influenced the original target
of 1200 animals sought. By May 2024, weather conditions and market factors meant
that fewer deer than originally planned had been harvested.

Wefound that market activity was also influenced by meat plant capacity to take feral
venisen (in turn influenced by farmed venison demand & schedules) and the
attention drawn to more accessible and economic returns available for feral deer on
private property.

The remote nature of the WARO block in Fiordland, with associated high ferry times
and harvesting costs, possibly influenced the amount of activity that occurred by
meat processors and their elected WARO operators during the trial.

Total deer harvested through the WARO trial was 436, with 365 deer qualifying
for an incentive payment (i.e. deer harvested from the trial block and having data
supplied enabling this to be verified). These deer were harvested by two of the four
companies contracted.



The DOC led component of the trial in comparison resulted in 520 deer and 63
chamois shot in the adjacent DOC trial block. Costs of helicopter hire (excluding
DOC staff costs) were $46,735 with a $80.16 $/head cost for control.

Preliminary findings

e Commercial sector (meat processors + WARO) remain enthusiastic about
some form of collaboration with DOC to achieve joint benefits through
targeted WARO on Public Conservation Land.

e Targeted DOC led (search & leave) control is very similar in cost and enables
intensive direction of control by DOC where required.

e Additional economic and social benefits of meat harvest into foed chain
(through WARO led approach) need more work to determine

e Abundance of feral deer on private property influences.economic activity of
meat processing industry and therefore activity in more'remote (less
economic) public conservation lands.

e Timing of any WARO incentivisation needs tg conform with seasonal meat
processing plant demand and its interactionvor-preference for farmed venison
processing.

e Feral venison remains a small part of the wider and more significant farmed
venison sector, we need to understand better the interplay of these factors
within the commercial industry

¢ Any wider extension of WARO incentivisation needs to ensure it conforms
with NZ internationaldrade’obligations.

¢ Maintaining a streng-evel of dialogue with the meat processing and WARO
industry is critical.to help understand how to make the industry more effective
in terms of,centributing to conservation outcomes sought by DOC.

We plan te~develop and understand the results from this work in more depth in 2024.

We are”also working to adapt this model for Ruahine Forest Park in 2024/25. We are
working alongside the commercial and recreational hunting sectors to develop a
model that targets lighter carcass weight animals — normally less attractive to meat
processors — as well as recreational hunters.

This approach is more agreeable with recreational hunters who see the need for
reducing deer abundance in Ruahine Forest Park. Consensus amongst the
community is that managing the Ruahine deer population is needed to help ensure
higher quality deer remain available for recreational hunters.
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Summary

This document reports on an analysis of Fiordland deer recovery data.
The purpose of this analysis was to understand the potential of the
price of venison, Jet Al fuel, and hunting effort in predicting the num-
ber of deer carcasses recovered by commercial aerial operations with
a focus on the Waro block. This analysis was tangential to an analy-
sis investigating the impact of deer recovery operations on vulnerable
alpine plants known to be palatable to deer. The analysis reported here
is not regarded as comprehensive, merely indicative.

The analysis suggests the number of deer recovered ¢am be pre-
dicted with a good degree of accuracy from a metric of-past hunting
efficiency, the price of venison, and Jet Al fuel. The prediction is, how-
ever, reliant on knowledge of the number of monthlyfiunting days. Any
future modelling work should examine if hunting'days can themselves
be independently predicted. Effectively this weuld ‘give rise to a two-
stage model that could predict both the numbertof hunting days and
the number of deer killed.

Method

This document reportsion,arranalysis of Fiordland deer recovery data.
The purpose of this analysis was to understand the potential of the
price of venison, Jet Al fuel, and hunting effort in predicting the num-
ber of deer carcassesyrecovered by commercial aerial operations with a
focus on the Waro,block. All data was provided by the Department of
Conservation. \This analysis was tangential to an analysis investigat-
ing the impact of deer recovery operations on vulnerable alpine plants
known to be palatable to deer.

Statistical analysis

All analyses, graphing, and examination of model diagnostics occurred
in Program R (version 4.2.1) (R Core Team, 2022) with additional func-
tionality provided by the packages: ‘DHARMa‘ (Hartig, 2022), ‘kable-
Extra’ (Zhu, 2021), ’glmmTMB’ (Brooks et al., 2017), ‘lubridate’ (Grole-
mund and Wickham, 2011),'mgcv’ (Wood, 2022), ‘MuMIn’ (Barton, 2022),



‘readx]’ (Wickham and Bryan, 2022), and the ‘tidyverse’ (Wickham et al.,
2019).

A suite of candidate models representing different hypotheses (i.e.
different explanations of how explanatory variables present in the data
could predict the observations) including an intercept only ‘null’ model
(which acts as an uniformative model for comparison purposes) were
developed. Models were tested in a model selection process using
Akaike’s Information Criterion (with small sample adjustment) via the
‘MuMIn’ package to rank the models in terms of parsimony (Burnham
and Anderson, 2002).

As the raw data was whole number counts (i.e. integers) the stan-
dard approach involves Poisson regression. Parametric mod€lling ap-
proaches, such as Poisson regression, demand that the underlying as-
sumptions of the models are fulfilled. As the amount pf ¢tfort (monthly
hunting days) varied an offset based on hunting days'was“used. Diag-
nostic checks were conducted using the ‘DHARMa% package. Overdis-
persion was detected so a negative binomial, distribution family was
used instead of a Poisson distribution. Recheeking of the residuals
suggested some minor issues remained but the model was generally
much better.



Results

Data exploration

The number of deer killed (Figure 1) is very clearly a function of the
number of hunting days (Figure 2). The relationship between the two is
a log-log relationship (without transformation the amount of variability
in the relationship increases exponentially) and rather tight (r*> = 0.81;
Figure 3).

There was a reasonable strong pattern of variation in deer kills,be-
tween months (Figure 4) with most kills occurring from late.spring
to mid summer, albeit with a notable reduction in December.* The
amount of deer recovered from different management lo¢ations has
shifted through time with the Wapiti kills becoming more“prevalent in
recent years (Figure 5).

Figure 1: Annual kills for each hunting area.






Figure 3: The log-log relationship
(r* =0.81)
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Hunting efficiency

After a preliminary analysis it became apparent that hunting efficiency
(kills per hunting day) appeared to be increasing over time (despite
hunting days decreasing over time, as seen in Figure 2). In order to ac-
count for this in later modelling a simple general additive model (GAM)
was used to model the crude trend (Figure 7)!, based on a 12 month
rolling average. Due to the length of the rolling average, the first 12
months of data was removed from the predictive analysis (as the éx-
planatory variable would be incalculable over this period).

Figure 6: The GAM used to model changes in hunting efficiency.

The predictionsdréom this GAM model were then used as a new ex-
planatory variablesfor later modelling. In order to prevent self predic-
tion, a timedaghof a month was used so that the prediction for a partic-
ular month'was based on the hunting efficiency recorded up until the
previous menth.

Results

Model selection revealed there was a single model with near unanimous
support (0.99 model weight) which could successfully predict the num-
ber of Waro Kills: ~log(Hunting.eff.days.smooth.waro) + Venison.price +
Jet. Al + offset(log(Waro.days)) (Table 1).

Examination of the coefficients (see Appendix 1) shows that the
number of deer killed in the Waro block increases with greater hunting
efficiency and the price of vension but declines with an increase in the

Imonthly effects were accounted for separately in the formal modelling process



price of Jet Al fuel. The model appears to have high predictive power
with a naive (observed vs predicted) 72 = 0.88 2

Discussison

The results of this modelling exercise suggests that the number of deer
killed in the Waro block can be predicted with some accuracy based on
venison and Jet Al fuel prices, but more importantly, previous hunt-
ing efficiency. Hunting efficiency can be though of a conversion rate
in which the kills in a particular month is dependent on the suecess
rate up until the previous month. The direction of the venison price
and Jet Al can be interpreted as a simple motivating factor:, opera-
tors hunt more when the venison price is high and the priee of fuel
is cheap. There is, however, one outstanding element to"thévequation,
the number of monthly hunting days. It is knowledge, of-the number
of monthly days which is the deciding factor in produeing an accurate
estimate. Consequently, any further analysis should focus on develop-
ing a predictive model for the number of monthly Waro hunting days.
Such an approach would eventually result in the number of Waro kills
being predicted without requiring the use ‘ef“an offset. This would,
effectively, give rise to a two-stage niodel.that could predict both the
number of hunting days and the number ‘of deer killed.

2the calcultion of r? for such models is generally not widely support but is included
here for indicative purposes only.
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Table 1: Model selection table: prediction of Waro kills via GLM. Models ranked by AICc (AIC with a small sample correction).
All models contained a log offset for the number of hunting days in the Waro,block. Key: K = number of parameters, AICc =
AIC with a small sample correction, A AICc = difference in AICc value betWween. the model and the top-ranked model, Weight =
model weight (likelihood), LL = log-likelihood (a measure of goodness of.fit).

Model name K AICc A AICc | Weight | Log-likelihood
log(Hunting.eff.days.smooth.waro) + Venison.price + Jet.Al + offset(log(Waro.days)) 5 2037.45 0.00 0.99 -1013.56
log(Hunting.eff.days.smooth.waro) + Venison.price + Month + Jet.Al + offset(l’ g(Waro.days)) 16 | 2046.46 9.01 0.01 -1005.62
log(Hunting.eff.days.smooth.waro) + Venison.price + Month + offset(log(Ware.days)) 15 2067.26 29.81 0.00 -1017.22
log(Hunting.eff.days.smooth.waro) + offset(log(Waro.days)) 3 2075.39 37.94 0.00 -1034.63
log(Hunting.eff.days.smooth.waro) + offset(log(Waro.days)) 3 2075.39 37.94 0.00 -1034.63
Venison.price + Jet.Al + Month + offset(log(Waro.days)) 15 2077.34 39.89 0.00 -1022.26
Venison.price + Month + offset(log(Waro.days)) 14 | 2089.63 52.18 0.00 -1029.59
Venison.price + Month + offset(log(Waro.days)) 14 | 2089.63 52.18 0.00 -1029.59
Jet.Al + Month + offset(log(Waro.days)) 14 | 2104.54 67.09 0.00 -1037.04
null (intercept only) model + offset(log(Waro.days)) 2 2107.81 70.37 0.00 -1051.87




Figure 7: The top-ranked GLM successfully predictsithie number of kills based
on changes in hunting efficiency, the price of Jet\Al-fuel and venison.
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Appendix 1: Model coefficients

Family: nbinoml ( log )

Formula:

Waro.kills ~ log(Hunting.eff.days.smooth.waro) + Venison.price +
Jet.Al + offset (log(Waro.days))

Data: df

AIC BIC logLik deviance df.resid

2037.1 2053.2 -1013.6 2027.1 181 OQ
*

Dispersion parameter for nbinoml family (): 16.8

Conditional model: @

Estimate Std. Error z value Pr(>|z])

(Intercept) 0.90290 0.26073 3.463 0.00053 *
log (Hunting.eff.days.smooth.waro) 0.20107 0.02858 7.034 2.00e *
Venison.price 0.06273 0

0

Jet .Al -0.14900

.01548 4.053 5.0 050 ***
.02968 -5.021 v -

Signif. codes: 0 's*x' 0.001 'xx' 0.01 'x' 0.05 '.' 0.1\0
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Summary

The number of deer being harvested from Fiordland has been decreas-
ing for some time (especially in the WARO management area), at the
same time the proportion of vulnerable alpine plants subject to deer
browsing has been increasing and Department of Conservation man-
agement targets for preferred browsing rates (10%) are now being reg-
ularly exceeded.

The proportion of palatable plants browsed by deer in Fiordland’ ap-
pears to be a complex function of the management area, the\plant
species being monitored, number of deer kills within a 1,km“radius
of the monitoring transect, and a suite of components derived from the
number of hunting days, the number of annual kills, ‘the, price of veni-
son, the number of deer scat clusters near the transectiines, and the
mean distance deer are killed from the forest edge,in,the preceding 12
months. However, this model, being reliant on‘variables obtained from
dimension reduction, suffered from low tangibility. A more tangible
predictive model was obtained from a function’ involving the manage-
ment area, the plant species being mehitored, the number of deer scat
clusters near the transect lines, thenmumber of local deer kills, and the
mean distance deer were killed fromythe forest edge in the preceding 12
months.

Dolichoglottis scorzoneroides appeared to be the species most vul-
nerable to browsing, in compatison Ranunculus lyallii and the Celmisia
genus, were similar and were less prone to browsing. The Wapiti man-
agement area appears to, suffer from elevated rates of browsing com-
pare to the WARO management area, echoing the previous findings of
Mason et al. (2019)" There was also a general trend of recent brows-
ing rates increasing‘across both management areas compared to the
2007/2008 #20013/2014 period which was notable for its compara-
tively low browse rates and consistent harvest rates.

Deer haryests from WARO and Wapiti management areas will likely
have to _be increased if browsing by deer is to be constrained within
aceeptable limits. While there was no support for the number of an-
nual kills within each management area being a direct predictor of the
amount of browsing, the mean distance deer were killed from the for-
est edge in the preceding 12 months, appeared to be a very influential
predictor, and was moderately correlated with the number annual kills
in each management area. This relationship could be used to draw a
crude annual target. On this basis we recommend that annual deer
harvest targets should aim to exceed, or at least match, 1,095 for the
Wapiti management area and 3,350 for the WARO management area.
Such thresholds are well within the bounds of historical norms. If the



‘ecology of fear’ is in play (i.e. helicopters alter deer behavior due to an
anti-predator response) this has direct ramifications for how manage-
ment should be employed and failure to understand this phenomenon
could lead to misapplied management.

Recommendations

¢ Annual harvests of 1,095 deer in the Wapiti management area-and
3,350 deer in the WARO management area will likely be reqdiréd
to constrain their alpine browsing within acceptable limits. Such
targets are within the bounds of historic norms and should be
achievable.

¢ The current practice of only sampling one managenmient area any
any given year should be discouraged in favour ‘of splitting an-
nual survey effort across management areas tovavoid possible bias
associated with conflating year-specific effects with management
area effects.

* DOC needs to establish a national database for the storing of data
associated with long-term programmes (e.g. deer control in Fiord-
land). Such a database would+acilitate quicker and more regular
data analysis, and provide'a definitive record of management for
all stakeholders.

* A more nuanced understanding of the ‘ecology of fear’ and an-
nual variation in the'Fiordland deer population will be required to
adequately model and manage deer impacts in Fiordland.

Purgose

The purpose of this analysis was to determine what impact deer man-
agement (utilising wild animal recovery operators) is having on the
browse rates sustained by vulnerable alpine plants, and to offer guid-
ance on the hunting pressure necessary to keep required to keep brows-
ing within acceptable ecological limits defined by target browse levels
set by the Department of Conservation (DOC). The three alpine plants
monitored by DOC subject are Dolichoglottis scorzoneroides, Ranuncu-
lus lyallii, and those in the Celmisia genus.



Background

In Fiordland National Park DOC manages deer to reduce the impact
of their herbivory employing a variety of objectives and management
techniques:

1. Suppression in the Murchison Mountains for the conservation
of takahé (Porphyrio hochstetteri) via an annual cull managed by
DOC.

2. Maintenance of herd quality for the wapiti population (within*ac*
ceptable environmental limits), through a combination of\reere-
ational hunting and the involvement of wild animal rec¢overy op-
erators managed by the Fiordland Wapiti Foundation.

3. The commercial for-profit extraction of red deerifor_the venison
market via wild animal recovery operators (WARO) for areas not
already covered by one of the aforementionediwregimes. The WARO
area is managed by the operators themselves.

For purposes of this analysis only theast two management regimes
are considered and are hereafter reférredito as the ‘Waipiti’ and ‘WARO’
areas respectively.






Figure 2: Plot locations in relationto management regime and subregion (note:
Murchison Mountains wasrnet considered in this analysis)

Methods

Data was provided by the Department of Conservation. Data from four
sources were ‘eollate into a singular data set:

1. Browse rates recorded by transect based field methods under-
taken by DOC.

2 Environmental data associated with the DOC transects.

3. Kill location data provided to DOC by wild animal recovery opera-
tors.

4. Annual venison price and number of hunting days provided by
DOC.

Only data from WARO and Wapiti areas were considered. Browse
data collected in 2005/2006 was removed from the analysis owing to
the lack of matching spatial covariates. However, visualisations of the



2005/2006 data and the Murchison Mountains management area are
given in the Appendix.

Data analysis

All analyses, graphing, and examination of diagnostics occurred in Pro-
gram R (version 4.2.1) (R Core Team, 2022) with additional functional-
ity provided by the packages ‘AlCcmodavg’ (Mazerolle, 2020), ‘corrplet’
(Wei and Simko, 2021), ‘DHARMa’ (Hartig, 2022), ‘factoextra’ (Kassam-
bara and Mundt, 2020), ‘FactoMineR’ (Lé et al., 2008), ‘glmmTMB’
(Brooks et al., 2017), ‘ggrepel’ (Slowikowski, 2021), ‘kableExtra’(Zhu,
2021) , ‘lubridate’ (Grolemund and Wickham, 2011), ‘olser"\(Hebbali,
2020), ‘performance’ (Ltidecke et al., 2021), ‘randomceleR. (Ammar,
2019), ‘zoo’ (Zeileis and Grothendieck, 2005), and the ‘tidyverse’ (Wick-
ham et al., 2019).

As the response variable in this analysis was theéproportion of plants
browsed a binomial regression approach was applied within a gener-
alised linear mixed-effect model (GLMM) framework. Binomial regres-
sion allows the prediction of proportions-weighted by the number of
trials (where the trials represent thestotal number of plants available
to be browsed). A GLMM is appropriate ' when sites are being repeat-
edly remeasured and where thep€ is, suspected non-independence be-
tween sampling units (i.e. in situations where a nested structure exists
between spatially distributed.sampling sites). The GLMM was under-
taken using the ‘glmmTMB’ package in which the explanatory variables
were separated into fixed\effects which attempt to explain the amount
of browsing, and random effects which describe the nested structure
of the design. A suite of candidate models representing different hy-
potheses (i.e. different, yet reasonable combinations of explanatory
variables presentiini the data) including an intercept only uninforma-
tive model (i/eh a~null’ model) were tested in a model selection process
using Akaike’s Information Criterion (with small sample adjustment) to
rank the models in terms of parsimony (sensu Burnham and Anderson
2002).

The.explanatory variables under consideration as fixed effects were:
management area (management.area), species (species), frequency of
deer pellets around the plot transect (deer.pellets), number of [annual]
hunting days (hunting.days), Kills within a 1 km radius in the preced-
ing 12 months (local .kills)!, annual [financial year] kills (annual.kills),
mean [annual] distance of deer Kills from forest edge (for.edge), the al-
titude of the plot transect (altitude), and distance of the plot transect
from the forest edge (plot.distance). A categorical year effect (year) was
only considered in one model due to issues of multicollinearity.

1In 2008 and 2009 247 and 377 kills respectively lacked dates, in order to retain this
data random dates were imputed



Parametric modelling approaches, such as GLMM, demand that the
underlying assumptions of the models are fulfilled. In practice for a
GLMM involving a binomial distribution family this means ensuring
that the modelling accounts for the possibility of zero-inflation (mean-
ing zero counts are not more common than expected). Diagnostic test-
ing (via the ‘DHARMa’ package) revealed that there were issues asso-
ciated with zero-inflation. Zero inflation was handled by employing an
additional modelling procedure to model the inflated number of zeros
(via logistic regression).

Fixed effects: binomial regression

Like all linear and generalised models, GLMMs have an underlying as-
sumption of the absence of collinearity and multicollineafity *~ meaning
the explanatory variables of the model must be independent (i.e. not
overly correlated with each other, nor capable of b¢ing predicted as a
linear combination of each other). A failure to ensure independence will
affect the validity and accuracy of the coefficients? (but not goodness-
of-fit or predictive accuracy).

A number of the explanatory variables-were suspected of being col-
linear and or likely to result in multieollinearity. Previous work by
(Whitmore, 2023) identified that thexhumber of deer harvested in each
year could be predicted from th¢ hunting days and venison price and
therefore were known to be multicollinear and therefore could not be
present as variables in the same model. The suite of potentially multi-
collinear variables affecting,thie binomial regression portion of the anal-
ysis was extended to includer hunting days, annual kills, deer pellets,
venison price, local Kills,"and kill distance from forest edge. Given that
a plausible narrative'could be constructed describing how they might
be able to affect eaCh other a correlation matrix was used to identify
potential issues (Figure 4) followed by a test of multicollinearity via a
condition index (Sensu Belsley 1991). For explanatory variables to be
retained in‘any given model the condition index had to be < 30.

Invordex.to fully mitigate issues of multicollinearity and the potential
loss of information by the exclusion of certain variables dimension re-
duction’ via principle component analysis (PCA) was conducted to yield
non-correlated surrogate variables for use in a supplementary mod-
elling process. In this process, the original candidate model suite was
rerun with the inclusion of supplementary models derived from dimen-
sion reduction. If this resulted in a new top-ranked model it would be
potentially indicative that observed browsing is the product of a com-
plex feedback process. While such a result might lead to better predic-
tion, it would effectively be uninterpretable and therefore of lower utility

2e.g. this was found to be the case with the inclusion of year effects in preliminary
models which resulted in spurious coefficients being produced, as a consequence year
effects were not further investigated



to management than potentially weaker but more tangible models.

Fixed effects: Zero inflation

A two stage process was used to identify an adequate zero-inflation
model for the fixed effects®. The initial binomial regression modelled
the zero-inflation term as relating to plot distance from forest edge and
species (across all models based on the assumption that an absence
of browsing would relate to proximity with deer and the palatablity, of
the plant). Once the top-ranked model was identified seven different
models, only differing in terms of the zero inflation formula were tested
against each other. All of these formulae related to the likely encounter
rate between deer and the plants. Due to high levels of multicollinearity
only one of the continuous variables could be used, in"the equation
formula at any given time. The seven models were:

. an uninformative intercept only model
. species
. species + altitude

. species + plot distance from forestedge

1
2
3
4. species + mean (annual) distance’ of kill location from forest edge
5
6. species + deer pellets (numeric)

7

. species + deer pellets (presernce-absence)

The zero inflation terminfrem top-ranked model was then applied
uniformly to all the binomial regression models, and then the model
selection process was repeated.

Random effe&is

GLMMs rely. upon structuring the nesting of the random effects cor-
rectly to explicitly model the non-independence inherent in the data.
Randem effects in this context represents spatial variation that we
know likely exists but is conceptually uninteresting — essentially be-
having“as a set of nuisance variables. In order to identify the correct
nesting structure we employed a three-step model selection procedure:

1. we ran a suite of models with intercept only fixed effect and zero-
inflation term, but variable random effects. These model were
assessed using Restricted Maximum Likelihood (in a manner out-
lined by Zuur et al. 2009). The models describing the random
effects were:

* Subregion only

S3this was done to prevent testing an overly large number of models unnecessarily
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* Area nested within Subregion

¢ Line nested within Area and Subregion
¢ Line nested within Area

¢ Line only

* no random effect

‘Line nested within Area and Subregion’ proved the most parsimo-
nious of the candidate models.

2. The set of random effects from the top-ranked model was/then
used for all subsequently modelling of the fixed effects (involving
Maximum Likelihood estimation).

3. Once we had identified a preliminary top-ranked fixedweffect model
with a corrected zero inflation formula the structure’of the ran-
dom effects was then rechecked by rerunning/ the random-effect
modelling procedure but substituting the oldvintercept-only fixed
effects with the newly identified fixed effects from the hither-to
top-ranked model. However, no change/was made as ‘Line nested
within Area and Subregion’ remained‘the top-ranked model for
random-effects.

Management ufility

We are cognisant that current.deer management in Fiordland is entirely
dependent on control of thes/heérd size by hunting and that the only
management lever involves setting target harvest levels. Consequently,
there was the possibility, that the best model predicting the propor-
tion of plants browséd might be somewhat dislocated from the annual
number of deer killed.” It is important to understand that there is an
implicit assumptien that the number of deer killed is a proxy for the
deer abundafice~and hence browsing pressure. Such an assumption
is logically*tenuous but advice on deer harvest settings is nevertheless
required. ‘Consequently, we would need to delineate a relationship be-
tween browse and the number of deer killed regardless of the outcome
of thevmain modelling procedure.

[Results

Vegetation plots were monitored in a variable, staggered fashion every
few years with the amount of browsing varying with year and species
(Figure 3). Importantly, since 2017 management areas have been sur-
veyed in alternate years. Hunting pressure varied spatially and through
time (Figure 4) with the number of deer killed in the WARO area declin-
ing markedly in recent years (Figure 5).
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Management targets for the acceptable levels of browse of 5% (de-
sired) and 10% (preferred) were regularly exceeded from 2016/2017
onwards for Dolichoglottis scorzoneroides, more so that those in the Ra-
nunculus lyallii, and Celmisia genus (Figure 12).

Figure 6: Crude trend in browserates. Boxplot key: box = interquartile range,
central line = median, whiskersi=/1.5 x interquartile range, dots = outliers.
General key: dotted line =,5% threshold (desired), solid line = 10% threshold
(preferred).

A correlation matrix indicated that, as suspected, there was sub-
stantial collinearity within the variables we identified (Figure 7). How-
ever, there was little evidence to suggest that local kills was problem-
atic and as”a consequence it was used freely as an explanatory vari-
able in the model suite. Running a condition index test found that all
thes/remaining variables had moderate or exceptionally high levels of
multicollinearity. The principle component analysis generated five di-
miensions, of which the top four accounted for 98.3% of the variance
(Table 1). As a result only the top four dimensions were included in the
supplementary modelling.
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Figure 7: A visualdepiction of the correlation matrix. Values given are the cor-
relation coefficient, ¢ircle size represents the size of correlation, colour presents
direction of cgrrelation (red = negative, blue = positive).

Model selection revealed the top-ranked standard model to be
~deer.pellets + management.area * for.edge + local.kills + species* with
unanimous support (~100% model weight) (Table 3). The top-ranked
model had no direct competitors within the model suite. Separate zero-
inflation modelling confirmed ~species + for.edge was the best descrip-
tor of zero-inflation (having 100% model weight)(Table 4). Scaled model
coefficients revealed that in terms of relative importance browsing was
most strongly influenced by species, browsing in the Wapiti manage-
ment area increased more rapidly than the WARO area when the mean

4with random effects being best described as line nested within area and subregion
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Table 1: The eigenvalues associated with each of the dimensions generated
from the principle component analysis and the percentage of variance they
explain.

Component | eigenvalue | % of variance | cumulative %
Dim 1 2.306 46.129 46.129
Dim 2 0.929 18.577 64.706
Dim 3 0.913 18.256 82.962
Dim 4 0.769 15.382 98.344
Dim 5 0.083 1.656 100.000

annual kill distance from forest edge increased, and browsinginecreased
when more deer pellets were in the vicinity of the transect (Figure 8).
Browsing also reduced when there were more local kills within in a 1
km radius of the transect (Figure 9) but this variable was-less influen-
tial. Dolichoglottis scorzoneroides appeared to be«the species most vul-
nerable to browsing, while plants in the Ranunculus lyallii genus, and
Celmisia were more resistant and comparatively very similar in their
vulnerabililty to browsing (Figure 8 & 9, see Appendix A for unscaled
and B for scaled outputs).

Supplementary modelling with models«derived from dimension re-
duction revealed that the ~management.area + species + local.kills +
Dim.1 + Dim.2 + Dim.3 + Dim.4 model, could outcompete the top-ranked
standard model. This supplementary model reveals that as the num-
ber of deer killed locally incy€ased the amount of browsing decreased.
However, scaled model «coefficients revealed that in terms of relative
importance browsing wasumost strongly predicted by species and the
dimension reduced variables (see Appendix C).
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Table 2: Model selection table: prediction of proportion of browse via binomial regression via GLMM (standard models only).
Models ranked by AICc (AIC with a small sample correction). Key: K = number of parameters, AlCe,="AIC with a small sample
correction, A AICc = difference in AICc value between the model and the top-ranked model,.Weight = model weight (model
support), LL = log-likelihood (a measure of goodness of fit).
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Model name K AICc A AICc Weight | Log-likelihood
deer.pellets + management.area * for.edge + local.kills + species 18 | 22221.69 0.000 1 -11092.68
deer.pellets + management.area * hunting.days + local.kills + species 18 | 2229431 72.616 0 -11128.99
deer.pellets + management.area * for.edge + species 17 | 2234907 127.373 0 -11157.38
deer.pellets + management.area * hunting.days + species 17 | 22482.38 | 260.689 0 -11224.04
deer.pellets + management.area * kills_sq_km + local.kills + species 18 4 22600.17 | 378.475 0 -11281.92
for.edge + deer.pellets + management.area + species 16, [(22602.96 | 381.264 0 -11285.35
deer.pellets + management.area + local.kills + species 16,1 22662.16 | 440.470 0 -11314.95
hunting.days + deer.pellets + management.area + species 16" | 22702.54 | 480.846 0 -11335.14
deer.pellets + management.area * kills_sq_km + species 17 | 22738.16 | 516.463 0 -11351.93
kills_sq_km + deer.pellets + management.area + species 16 | 22752.15 | 530.452 0 -11359.94
kills_sq_km + plot.distance + deer.pellets + management.area * species | 17 | 22754.12 | 532.431 0 -11359.91
deer.pellets + management.area + species 15 | 22772.37 550.671 0 -11371.06
year + management.area + species 23 | 22872.26 | 650.564 0 -11412.86
management.area * for.edge + species 16 | 23807.60 | 1585.904 0 -11887.66
for.edge + management.area + species 15 | 23983.20 | 1761.508 0 -11976.48
for.edge + altitude + management.area + species 16 | 23984.64 | 1762.946 0 -11976.19
for.edge + plot.distance + management.area + species 16 | 23985.14 | 1763.448 0 -11976.44
management.area * hunting.days + species 16 | 24087.46 | 1865.765 0 -12027.60
hunting.days + management.area + species 15 | 24246.15 | 2024.456 0 -12107.96
hunting.days + altitude + management.area+ species 16 | 24247.53 | 2025.836 0 -12107.63
hunting.days + plot.distance + management.area + species 16 | 24248.13 | 2026.438 0 -12107.93
management.area * Kills_sq_km + speeies 16 | 24463.40 | 2241.708 0 -12215.57
kills_sq_km + management.area 4, species 15 | 24468.11 | 2246.415 0 -12218.94
kills_sq_km + altitude + managemerit.area + species 16 | 24469.54 | 2247.844 0 -12218.63
venison.price + management.area + species 15 | 24776.06 | 2554.363 0 -12372.91
management.area + local.Kills#+ species 15 | 24868.26 | 2646.562 0 -12419.01
management.area + species 14 | 24870.23 | 2648.533 0 -12421.01
intercept only (null) moédel 11 | 29732.90 | 7511.203 0 -14855.38
management.area 12 | 29734.49 | 7512.793 0 -14855.17




L1

Table 3: Supplementary model selection table: prediction of proportion of browse via binomial regressionvia GLMM including
variables derived from PCA. Models ranked by AICc (AIC with a small sample correction). Key:#K =mnumber of parameters,
AICc = AIC with a small sample correction, A AICc = difference in AICc value between the model and the top-ranked model,
Weight = model weight (model support), LL = log-likelihood (a measure of goodness of fit).

Model name K AICc A AICc Weight | Log-likelihood
management.area + species + local.kills + Dim.1 + Dim.2 + Dim.3 + Dim.4 | 19 | 22186.20 0.000 1 -11073.91
deer.pellets + management.area * for.edge + local.kills + species 18 | 22221.69 35.496 0 -11092.68
deer.pellets + management.area * hunting.days + local.kills + species 18 | 2229481 108.112 0 -11128.99
deer.pellets + management.area * for.edge + species 17 [%22349.07 162.869 0 -11157.38
species + Dim.1 + Dim.2 + Dim.3 + Dim.4 17 |522360.37 | 174.170 0 -11163.03
management.area + species + Dim.1 + Dim.2 + Dim.3 + Dim.4 18(|,/22362.34 176.145 0 -11163.00
deer.pellets + management.area * hunting.days + species 17| 22482.38 | 296.186 0 -11224.04
deer.pellets + management.area * kills_sq_km + local.kills + species 18 | 22600.17 | 413.971 0 -11281.92
for.edge + deer.pellets + management.area + species 16 | 22602.96 | 416.760 0 -11285.35
deer.pellets + management.area + local.Kills + species 16 | 22662.16 | 475.966 0 -11314.95
hunting.days + deer.pellets + management.area + species 16 | 22702.54 | 516.342 0 -11335.14
deer.pellets + management.area * Kills_sq_km + species 17 | 22738.16 551.960 0 -11351.93
kills_sq_km + deer.pellets + management.area + species 16 | 22752.15 565.948 0 -11359.94
kills_sq_km + plot.distance + deer.pellets + managementarea + species 17 | 22754.12 567.927 0 -11359.91
deer.pellets + management.area + species 15 | 22772.37 586.167 0 -11371.06
year + management.area + species 23 | 22872.26 686.061 0 -11412.86
management.area * for.edge + species 16 | 23807.60 | 1621.400 0 -11887.66
for.edge + management.area + species 15 | 23983.20 | 1797.004 0 -11976.48
for.edge + altitude + management.area + species 16 | 23984.64 | 1798.442 0 -11976.19
for.edge + plot.distance + management.aréa + species 16 | 23985.14 | 1798.944 0 -11976.44
management.area * hunting.days + species 16 | 24087.46 | 1901.261 0 -12027.60
hunting.days + management.area + speécies 15 | 24246.15 | 2059.952 0 -12107.96
hunting.days + altitude + managementiarea + species 16 | 24247.53 | 2061.332 0 -12107.63
hunting.days + plot.distance +umanagement.area + species 16 | 24248.13 | 2061.934 0 -12107.93
management.area * kills_sq_Km +\species 16 | 24463.40 | 2277.204 0 -12215.57
kills_sq_km + management.area=+ species 15 | 24468.11 | 2281.912 0 -12218.94
kills_sq_km + altitude +.management.area + species 16 | 24469.54 | 2283.340 0 -12218.63
venison.price + management.area + species 15 | 24776.06 | 2589.859 0 -12372.91
management.area & loedl kills + species 15 | 24868.26 | 2682.058 0 -12419.01
management.areay+ species 14 | 24870.23 | 2684.029 0 -12421.01
intercept only (htill’ model 11 | 29732.90 | 7546.700 0 -14855.38
managementarea 12 | 29734.49 | 7548.289 0 -14855.17




81

Table 4: Zero-inflation component - model selection table: using fixed effects from the top-ranked standard model for the
non-inflated component ~deer.pellets + management.area * for.edge + local.kills + species. Models ranked by AICc (AIC with
a small sample correction). Key: K = number of parameters, AICc = AIC with.a small sample correction, A AICc = difference
in AICc value between the model and the top-ranked model, Weight = model weight (model support), LL = log-likelihood (a

measure of goodness of fit).

Model name K AlCc A AICc | Weight | Log-likelihood
species + for.edge 18%(,.22221.69 0.000 1 -11092.68
species + deer.pellets 18 | 22307.74 | 86.044 0 -11135.70
species + deer.pellets (presence-absence)) 18 | 22317.05 | 95.355 0 -11140.36
species + plot.distance 18 | 22407.27 | 185.579 0 -11185.47
intercept only (null) model 15 | 22415.03 | 193.336 0 -11192.40
species 17 | 22417.10 | 195.410 0 -11191.40
species + altitude 18 | 22417.62 | 195.924 0 -11190.64




Figure 8: Visualisation of the top-ranked (standafd)'model in relation to varia-
tion in the numbers of deer pellet clusters and.mean’annual distance of kill lo-
cation from forest edge for two randomly seleced transects (the number of local
kills is held constant as a mean value). WARO; Subregion = Nancy-Thompson,
Area = Namu River, Line = NRIV1; WAPITIaSubregion = Caswell, Area = Caswell
Sound, Line = CSOU1.
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Figure 9: Visualisation of the top-ranked (standard)ntodel in relation to vari-
ation in the number of local Kills (within a l,kmsradius) and mean annual
distance of kill location from forest edge for two randomly selected transects
(the number of deer pellets is held constant as a mean value). WARO: Subre-
gion = Nancy-Thompson, Area = Namu=River,”Line = NRIV1; WAPITI: Subregion
= Caswell, Area = Caswell Sound, Lne = CSOU1.

The DOC target threshold (having the overall browsing rate < 10%)
was found to be increasingly exceeded (Figure 10). While the top-
ranked (standard) model, appeared to do a good job of predicting the
amount of excess browsing in the WARO management area it was far
less accurate for the'Wapiti management area (Figure 10).
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Figure 10: Proportion of lines subjéct to excess browsing (i.e. > 10%) with a
comparison between actual observations'and the predictions of the top-ranked
model. Note the staggered naturesof the surveys and how, increasingly, in any
given year only one of the areas'i§ monitored.

If we explore the relationship between the mean (annual) distance of
kill location from forest edge (for.edge) and the annual number of kills
(via a general linear' model with an interaction between annual. kills and
management.area), we find that there is a clear negative relationship
between thetwo variables (adjusted 72 = 0.34). If we adopt a target of
maintaining, asmean annual kill distance from the forest edge of 150m,
which, would prevent excess browsing in 9 out of 10 scenarios, then
this would recommend an annual harvest of 1,094 deer in the Wapiti
management area and 3,349 in the WARO management area (Figure
11):
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Figure 11: The relationship between mean (anfual) distance of kill location
from forest edge and the annual numbet,of Kills (as modelled by a general lin-
ear model with an interaction betweenrannual.kills and management.area) and
excess browse. Key: purple line =(line of best fit, grey fill = 95% confidence
interval, red surrounding = instances=of high browsing (i.e.> 20% of lines ex-
hibiting > 10% of browsing)

Discussion

Given the success of the top-ranked supplementary model, which in-
cluded dimension reduced variables, it is clear that the price of veni-
son, (hunting effort and success, frequency of deer scat clusters, deer
behaviour, and proportion of browsing of palatable alpine plants ap-
pear’to be inextricably interlinked. The strength of multicollinearity
amongst these variables and the prior knowledge of a predictive rela-
tionship between annual kills, hunting days, and venison price (Whit-
more, 2023) suggests that there is likely a strong (and possibly highly
complex) feedback mechanism in operation between these variables.
There was no support for the number of annual kills within each
management area being a good explanation of the amount of browsing
observed. This is likely because the number of deer removed from the
ecosystem is not a useful proxy for the number of deer remaining — and
by inference, this suggests that deer numbers must fluctuate year-to-
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year. This highlights the complexity of determining harvest thresholds
without some knowledge of the year-on-year variation in population
size. Consequently, this may, to some extent, preclude the usefulness
of using a stipulated number of deer Kills as a singular management
tool for achieving the protection of vulnerable plants. Interestingly, the
number of deer killed locally did reduce the amount browsing which
supports a causal link between harvest and browse levels, although
the impact of the harvest, on a local scale, appears relatively small.

While the top-ranked supplementary model overcomes issues of mul-
ticollinearity and has better goodness-of-fit than the top-ranked stan-
dard model (as determined from the log-likelihood) and hints.,at the
existence of a complex ecological-economic feedback system, dt\is, from
a management point of view, largely unhelpful due to the\inability
of its variables to correspond to the singular managé¢ment lever of
annual kills (or annual Kkills per km?2). Unhelpfully;‘the’top-ranked
standard model also does not contain annual kills\per, km? as a vari-
able either. This, to some extent, precludes the usefulness of using
a stipulated number of deer kills as a singular, management tool for
achieving the protection of vulnerable plants./However, given that the
only management tool used by DOC revolves around harvest targets
there is a requirement for guidance afotind.the setting of those targets.
Fortunately, there is a moderate relationship between annual kKills in
each management area and meafn annual kKill distance from forest edge
which provides some basis for deriving a harvest target from a simplis-
tic linear model. The harvestitargets offered by this model (1,094 for
Wapiti and 3,349 for WAR@),while arguably crude, have high tangibil-
ity and fall in line with historic norms.

The predictive power ‘of the top-ranked standard model is proba-
bly sufficient for basic management purposes in that it predicts the
amount of exceSs bfowsing reasonably well, however, for reasons which
are not fully understood it appears to be much better at predicting out-
comes in the WARO management area rather than the Wapiti area.
Echoing the, previous findings of Mason et al. (2019) the Wapiti man-
agement are€a appears to suffer from elevated rates of browsing com-
pared to,the WARO management area. From the top-ranked (standard)
model“this appears to be attributable to a more sensitive relationship
with“the mean distance deer were killed from the forest edge — with
more browsing occurring in the Wapiti management area compared to
the WARO management area for any given value. However, this may be
an artefact of a more complex behavioural / management effect caused
by the wapiti herd being managed for trophy heads which may lead
to older male wapiti being deliberately ignored in culling operations
(George Ledgard pers. comments). In this way male wapiti may pas-
sively, or actively ‘learn’ they can graze on the open tops with impunity
(unlike male deer in the WARO management area).

Importantly, there is a negative relationship between the number of
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annual Kills and the mean (annual) distance of kill location from forest
edge. Naively, this might be interpreted as hunting reduces deer den-
sity which leads to fewer deer venturing out into the open, and therefore
fewer deer browsing palatable alpine plants. However, this explanation
is conflated as it ignores the possibility that the use of helicopters,
indirectly, could be contributing to the perceived effect. Under this hy-
pothesis it is helicopters themselves that inadvertently scare deer off
the open tops thereby reducing browsing in a phenomenon known as
the ‘ecology of fear’ (Zanette and Clinchy, 2019). As helicopter activity
and the number of hunting days, and annual kills are entangled we, at
this stage, cannot determine their relative contribution. Regardless of
the mechanism, we speculate that the mean distance deer weze killed
from the forest edge could be used as a proxy metric of mlanagement
effectiveness, as it directly relates to the exposure of: palatable alpine
plants to deer.

The ‘ecology of fear’ recognizes that predators play. a dual role in
affecting prey populations: directly through kKilling'prey, and indirectly
by altering prey behaviour. Increasingly, the ‘ecology of fear’ has been
recognised as having an effect on deer and ungulate browsing (Crom-
sigt et al., 2013), and is increasingly being mooted as a possible man-
agement tool. Preliminary work (Whitmores2023) posited that hunter
efficiency in Fiordland is increasingf If improvements in hunter effi-
ciency are true, and the amount/of deer browsing on alpine plants is a
function of helicopter fear then it is’ possible that the amount of deer
browsing could increase despite annual Kills increasing if the coverage
by helicopters decreases dueto’increased hunting efficiency.

Given the analyticalprocess has revealed that the ‘ecology of fear’
may help define the nature of browsing and could impact the effective-
ness of management ‘interventions serious field study is warranted. If
the goal is to develop a mechanistic model to guide deer management
in Fiordland thenjdetermining whether or not the ‘ecology of fear’ is a
major contributing factor should be a priority.

There, were certain limitations to our data set as not all transects
were ‘“monitored every year and the 2005/2006 browse data lacked
matching covariates (as recording spatial information relating to kills
wdsmot yet a practice). Additionally, the current practice of only sam-
pling one management area in any any given year should be discour-
aged in favour of splitting annual survey effort across management
areas. This avoids the possible bias associated with conflating year-
specific effects with area effects (e.g if there is a drought one year and
only the Wapiti area is surveyed the impact risks being subsumed as
an effect of management - even though the WARO area would be likely
experiencing the same impacts at the same time). Similarly, as the
sampling alternated between the Waipiti and WARO management ar-
eas in later years we could not repeat the randomisation test previously
carried out by Mason et al. (2019) which was reliant on same-year mon-
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itoring.

As with many other long term New Zealand conservation programmes
the management of Fiordland deer could benefit from the development
of a national database. Such a database would pervent formatting and
data entry errors, facilitate quicker and more regular data analysis,
and provide a definitive record of management for all stakeholders.

We postulate that information from a field study monitoring deer
density or abundance, food availability, deer and helicopter operaton
behaviour, and levering off spatial information from helicopter flight
logs could lead to a good mechanistic management model. We are-eon-
scious that such a project is not a trivial exercise and would l'kely
involve at least one dedicated researcher or possibly a small teanr over
a number of years. In the absence of such information, any setting of
thresholds, such as in this study will remain rather crude.The percep-
tion that browsing pressure by deer can be simply be undeérstood as a
function of the number of deer harvested is somewhat misguided. Such
thinking is detrimental to the development of a sophisticated manage-
ment model for an ecosystem which appears to exhibit complex ecolog-
ical and economic feedback processes.

Conclusions

This analysis shows that the number of deer being harvested from
Fiordland has been decreasing for some time (especially in the WARO
management area), at the samie time the proportion of vulnerable alpine
plants subject to deer browsing has been increasing and Department
of Conservation management targets for preferred browsing rates (10%)
are now being regularly exceeded. Deer harvests from both WARO and
Wapiti management areas will likely have to be increased to obtain the
desired environmental outcomes. We recommend that annual harvests
targets should,aim to exceed, or at least match, 1,095 for the Wapiti
managemeéntiarea and 3,350 for the WARO management area. Such
thresholds are well within the bounds of historical norms. If ‘ecology
of fear\is in play (i.e. helicopters alter deer behavior due to an anti-
predator response) this has direct ramifications for how management
should be employed and failure to understand this phenomenon could
lead to misapplied management.

Recommendations

¢ Annual harvests of 1,095 in the Wapiti management area and
3,350 deer in the WARO management area will likely be required
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to constrain alpine browsing within acceptable limits. Such tar-
gets are within the bounds of historic norms and should be achiev-
able.

¢ The current practice of only sampling one management area any
any given year should be discouraged in favour of splitting annual
survey effort across areas to avoid possible bias associated with
conflating year-specific effects with area effects.

¢ DOC needs to establish a national database for the storing of data
associated with long-term programmes (e.g. deer control in Fiord
land). Such a database would facilitate quicker and more-regular
data analysis, and provide a definitive record of management for
all stakeholders.

* A more nuanced understanding of the ‘ecologyofifear’ and an-
nual variation in the Fiordland deer population will'be required to
adequately model and manage deer impacts in Fiordland.
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A Top-ranked model coefficients (unfransformed)

Family: binomial (
Formula:
species + (1 |
Zero inflation:
Data: ones
Weights: no.plants

AIC
22221.4

BIC
22322.6 -11

Random effects:

Conditional model:
Groups
line:area:subregion
area:subregion
subregion

Number of obs: 2045,

Zero—-inflation model:

proportion
subregion/area/line)

logLik deviance df.resid

logit )

“species + for.edge + (1 |

092.7 22185.4 2027

Name Variance Std.Dev.
(Intercept) 0.46749 0.6837
(Intercept) 0.31923 0.5650

(Intercept) 0.09383 0.3063 Q
groups: line:area:subregi& ; area
.

Groups Name Variance V.
line:area:subregion (Intercept) 1.942e+07 O 04407
area:subregion (Intercept) 7.6 %‘~ £8750935
subregion (Intercept) 2.627e-0170.5125120
Number of obs: 2045, groups: 1i subregion, 230; area
Conditional model:
Estimate Std. Error z value

(Intercept) @.1740199 0.1935873 -16.40
deer.pellets Q 0.2043570 0.0053292 38.35
management .areaWAPITI \ -2.3050167 0.3188491 -7.23
for.edge 0.0028162 0.0003525 7.99
local.kills & -0.0216893 0.0019170 -11.31
speciesdolsco @ 1.4569500 0.0214369 67.96
speciesranlya 0.1396549 0.0311874 4.48
management.a I:for.edge 0.0133054 0.0009328 14.26
Signif. cﬁ: 0 Yxx%x’ 0.001 “x%’ 0.01 ‘%" 0.05 *.” 0.1 '
Zero—@nflation model:

Estimate Std.

(@cept) 3.9481
i'esdolsco -0.1850
peciesranlya 0.1254
or.edge -0.0272
Signif. codes: 0 ‘“xx*

Error z value Pr(>|z])

03 0.434248 9.092 <2e-16 **x*
28 0.150431 -1.230 0.219
81 0.162642 0.772 0.440
90 0.002198 -12.416 <2e-16 x**
*7 0.001 Y%’ 0.01 ‘%" 0.05 ./
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:subregion,

:subregion,

P

4
1

7

1

*

r(>lzl)
< 2e-16
< 2e-16
.86e-13
.35e-15
< 2e-16
< 2e-16
.54e-06
< 2e-16

deer.pellets + management.area » for.edge + loc

subregion/area/line)

N
&

46;

46;

* Kk Kk
* Kk Kk
* Kk Kk
* kK
* K Kk
* % *
* KKk

* Kk Kk

subregion,

subregion,

o

11
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o
S

peciesdolsco -0.18504
@peciesranlya 0.12548
f

B Top-ranked model coefficients (scaled)

Family: binomial ( logit ) ()

Formula: proportion 7 deer.pellets + management.area * for.edge + loca 1s
species + (1 | subregion/area/line)

Zero inflation: “species + for.edge + (1 | subreglon/area/lln

Data: scaled

Weights: no.plants
AIC BIC logLik deviance df.resid
22221.4 22322.6 -11092.7 22185.4 2027 @

Random effects:

Conditional model: \
Groups Name Variance Std.Dev. \

line:area:subregion (Intercept) 0.46749 0.6837
area:subregion (Intercept) 0.31922 0.5650

subregion (Intercept) 0.09386 0.30
Number of obs: 2045, groups: line:area:subregié& 0; area:subregion, 46; subregion,
.
Zero—-inflation model:
Groups Name Variance( S :Dev.
line:area:subregion (Intercept) 9.8 £0003145
area:subregion (Intercept) 7.6 170.8750926
subregion (Intercept) 01 0.5124175
Number of obs: 2045, groups: 1i ea:subregion, 230; area:subregion, 46; subregion,

Conditional model:

stimate Std. Error z value Pr(>]|z|)
(Intercept) Q -2.551910  0.182194 -14.01 < 2e-16 %
deer.pellets \ 0.428266 0.011168 38.35 < 2e-16 *x*x*
management . areaWAPIT 0.025061 0.268401 0.09 0.926
for.edge 0.093788 0.011738 7.99 1.35e-15 ##%*
local.kills @ -0.089802 0.007937 -11.31 < 2e-16 x*x%
speciesdolsco 1.456947 0.021437 67.96 < 2e-16 **x
spec1esranly 0.139660 0.031187 4.48 7.53e-06 xxx*
managemen PITI:for.edge 0.443111 0.031064 14.26 < 2e-16 x*x

Signif. Q Yexx” 0.001 Yxx” 0.01 “x’ 0.05 .7 0.1 M’ 1

Zer ation model:
z Estimate Std. Error z value Pr(>|z|)

cept) -0.83101 .22842 -3.638 0.000275 x*x*
.15043 -1.230 0.218675
.16264 0.772 0.440399
.07321 -12.415 < 2e-16 x*x*

o O O O

or.edge -0.90887

Signif. codes: 0 ‘“x*x’ 0.001 ‘%’ 0.01 ‘%" 0.05 ‘.’
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C Top-ranked PCA model coefficients (scaled)

X

Family: binomial ( logit )
Formula:
proportion ~ management.area + species + local.kills + Dim.1 +

Dim.2 + Dim.3 + Dim.4 +
Zero inflation:
“species + for.edge +

(1 | subregion/area/line)

(1 | subregion/area/line)

O

Data: ones
Weights: no.plants @
AIC BIC logLik deviance df.resid
22183.8 22290.6 -11072.9 22145.8 2026

Random effects:

Conditional model:

Groups Name Variance Std. v.\
line:area:subregion (Intercept) 0.4824 0.692\
area:subregion (Intercept) 0.3300 &5%
subregion (Intercept) 0.0752
Number of obs: 2045, groups:

line:area:subregion, 230; area:subre & subreglon, 11
Zero—inflation model: K

Groups Name Std.Dev.
line:area:subregion (Intercept) 'e 07 0.0004074
area:subregion (Interc 7.687e-01 0.8767535
subregion (Inte :@2.413e—01 0.4912638

Number of obs: 2045,
line:area:subregion,

Conditional model:

@Xstimate std.

gr

a:subregion, 46; subregion, 11

Error z value Pr(>|z])
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\\
QO
&

(Intercept) 2.423099 0.176839 -13.70 < 2e-16 #**x
management . a I -0.066156 0.263145 -0.25 0.8015
spec1esdols 1.468103 0.021438 68.48 < 2e-16 *x**
spec1esr 0.132609 0.031330 4.23 2.31e-05 #*xx
local kll -0.026591 0.001993 -13.35 < 2e-16 =*xx*
Dlm 1 -0.173336 0.006707 -25.84 < 2e-16 ***
0.407940 0.018094 22.55 < 2e-16 *x%*
D 0.245362 0.012488 19.65 < 2e-16 *x*x
% 0.102618 0.034456 2.98 0.0029 *=*
@J{m codes: 0 ‘xxx’ 0.001 ‘xx" 0.01 ‘%’ 0.05 *." 0.1 Y7 1

Zero—-inflation model:

Estimate Std. Error z value Pr(>|z])
(Intercept) 4.175569 0.432949 9.644 <2e-16 x**
speciesdolsco -0.183086 0.150680 -1.215 0.224
speciesranlya 0.142382 0.161994 0.879 0.379
for.edge -0.028603 0.002213 -12.925 <2e-16 x*+%
Slgnlf codes: 0 ‘xxx’ 0.001 ‘xx’" 0.01 %" 0.05 “.” 0.1



D Trend in proportion of plants browsed for all (’}v
years and areas v

Fi : Crude trend in browse rates (for all sites and all valid lines within

ement areas). Boxplot key: box = interquartile range, central line =

&ian, whiskers = 1.5 x interquartile range, dots = outliers. General key:
t

ted line = 5% threshold (desired), solid line = 10% threshold (preferred).
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E Trend in deers killed for all years and areas

Figl:re @)tal deer killed from all managment areas from 2005 onwards.
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Holder Name South Island
National WARO
Permit No.
Action Helicopters Limited
74061-WARS
Ahaura Helicopters
74123-WARS
The Alpine G Alpine Helicopt
e Alpine Group (Alpine Helicopters) 74124 WARS
Back Country Helicopters (2022) Limited T/A
Back Country Helicopters 74125-WARS
Barn Bay Fishing Co Limited 74126-WARS
Fiordland Enterprises Limited
74127-WARS
Fiordland Helicopters Ltd
74128-WARS
Glacier Country Helicopters Ltd
74129-WARS
s9(2)(a)
74130-WARS
Hawkeye Helicopters Limited
74131-WARS
Helipark Limited
74132-WARS
Heliventures NZ Limited
74133-WARS
Back to Bush Limited
74134-WARS
) 74135-WARS
DJ & N A Shanks Limited
74136-WARS
Minaret Station Limited
74138-WARS
Mountain Helicopters Fox Glacier Ltd
74139-WARS
Nokomai Helicopters Limited
74140-WARS
North West Livestock Ltd
74141-WARS

Snowline Safaris Limited

74142-WARS

74144-WARS

Item 13






Alpha Helicopters Itd

North Island National WARO
Holder Name .

Permit No.
Helipark Limited 74132-WARS
McNicholas Aviation Limited 74160-WARS
s9(2)(a)

74161-WARS
Wairarapa Helicopters Limited 74162-WARS

74165-WARS

Hokitika Helicopter Services Limited

Helihunt 'n' Fish Taupo Limited

93148-WARS

82333-WARS

Item 14





