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The Rabbit and Land Management 
Programme - will it achieve its objective? -

a runholder's perspective 

A.J. France* 

At a public meeting held at Lake Tekapo in April, 1990, I was elected 
chairman of a small committee to oversee the interests of Mackenzie 
runholders in all matters pertaining to rabbits. I farm in partnership on 
Glenrock station in the Mackenzie high country and we are participants 
in the R & LM programme. Whilst I have regular contact with 
colleagues in Central Otago, it should be understood that the following 
is my opinion primarily based on my knowledge of the Mackenzie basin. 

Why a Rabbit and Land Management Programme 
The high country fraternity has since the early 1980s called for the 
introduction of myxomatosis to assist in the control of the feral rabbit. 
In 1982 the Agricultural Pest Destruction Council agreed with runholders 
and recommended to government accordingly. An Environmental Impact 
Assessment was prepared, followed by an Environmental Impact Report, 
which, after some revisions, was audited by the Parliamentary 
Commissioner for the Environment. The Commissioner for the 
Environment concluded that myxomatosis should not be introduced at 
this time and that "alternative options" existed for rabbit control. I still 
believe that the commissioner's decision was based on public opinion and 
not on technical grounds, as it should have been. In order to satisfy the 
"alternative options" assumption, a task force was appointed by the then 
Minister of Agriculture, The Right Honourable C J Moyle, to make 
recommendations to government for further action. 

* Glenrock Station 
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The Task Force report 
In part, the objective of the task force was to "develop an integrated land 
management strategy as a solution to the rabbit problem". The task force 
found that the "alternative options", which the Commissioner for the 
Environment had opted for, would be expensive and would have limited 
ability to reduce land degradation and enhance sustainable rabbit 
mortality factors. 

The outcome was the establishment of the current Rabbit and Land 
Management Programme. 

The Task Force recommended that a continuation of taxpayer funding be 
applied to rabbit destruction, but on a more targeted basis to the endemic 
rabbit areas of the South Island in the form of Rabbit and Land 
Management Property Plans. I believe fundamental errors were made at 
this point and my opinion does not necessarily result from the benefits 
of hindsight, as some may say. 

The Task Force did not adequately canvas runholders' opinions and 
support for their recommendations, prior to reporting to the Minister. 
In any proposal of a nature where it is expected that the driving force 
must be the people who are directly affected, then it is vital that they are 
consulted, understand, and influence the final outcome. The cost of the 
proposals were underestimated by an enormous margin. As many 
runholders predicted, the endemic rabbit area has continued to grow. 
Lines were drawn on maps as to where it was thought the "high" and 
"extreme" rabbit areas existed in 1989. Less than two years into the 
programme, gorge runs and foothill properties outside the R & LMP 
areas are experiencing unprecedented rabbit numbers and their Regional 
Council Pest Destruction rates are proposed to be increased to unreal 
and unsustainable levels. 

I am also of the opinion that the Task Force did not account for the 
destruction which rabbits have caused and are continuing to cause to 
runholders' capital improvements such as irrigation schemes, shelter 
planting, cultivated areas and many other vital revenue earning structures. 
Perhaps if these costs, together with a much larger R & LM programme 
area, had been foreseen in the first instance, the taxpayer input should 
have been estimated at some two or three times more. It is apparent that 
$25 million was an acceptable cost to Government at the time, as an 
alternative to myxomatosis, but it is patently obvious that it was very 
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much underestimated. Such under funding was confirmed by the R & 
LMP 12-month review. 

The role of the regional councils 
The implementation of the R & LM programme was imposed on the 
regional councils. Before they were even formed, Government 
determined that they would contribute from their general rates, $9.l 
million towards the programme over five years. Many farmers take an 
aggressive and critical attitude towards the regional councils because 
consultation, communication and at times, honesty, have been less than 
satisfactory. The councils themselves tend to have a condescending 
attitude towards their constituents. 

It is my view that much of the aggravation which has occurred has been 
caused by a lack of clear guidelines and prompt decision making in 
consultation with the farming community. Local share contributions to 
property programmes, clear compensation rates for work and follow up 
claim procedures are but some of the issues which are causing needless 
confrontation and should have been addressed prior to the 
implementation of a well designed programme. The regional councils 
have political strength and together with farmers, can effect changes in 
the programme in order to assist it in achieving some of the objectives. 
With their resource protection functions, they have a vested interest in 
a long term solution to the rabbit problem. 

The runholders 
It was a severe blow to all those who manage and care for the land in the 
high country when Government opted to deny the introduction of viral 
tools for rabbit control and throw more money at the problem instead. 
I cannot emphasise enough, the disappointment which prevailed when the 
R & LM programme was launched. From day one its proponents have 
been faced with a less than enthusiastic environment. This has been 
accurately identified by the R & LM programme twelve month review in 
which it was acknowledged that there was "insufficient ownership of the 
programme by land holders overall". 

With much scepticism, most runholders are working through their plans 
in order to secure their businesses against the rabbit. Most Mackenzie 
properties will be hard pressed to pursue land management options in the 
light of high primary control costs. 
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Property plans are in draft form for nearly all of the qualifying properties 
at present, yet as time passes and the rabbits do what they do best, many 
plans are already in need of major alterations, even prior to approval. 

The property plans 
It has been very difficult for both runholders and regional council soil 
conservators to interpret the intentions of the R & LM programme and 
develop property plans accordingly. Much of the technology had been 
tried in the past and tools such as rabbit fencing failed. 

The only new tool we have for inclusion in our property plans is an 
anticoagulant poison and many runholders have taken advantage of this 
new toxic control. 

I have difficulty with the concept of land and pasture improvement in 
relation to rabbit control and I don't believe runholders quite understand 
whether it is for habitat modification (which is a bizarre concept in the 
semiarid areas of the Mackenzie), to strengthen the viability of the 
commercial unit, or is simply intended as compensation for rabbit 
damage. 

There are still issues to be addressed to finalise some plans such as 
partial surrender of pastoral leases. Questions such as; Can it be done?; 
Who is responsible for the management of such areas after surrender?; 
Will the rabbits continue to be controlled?; and who pays? have still to 
be answered. There is little enthusiasm amongst public agencies for this 
sort of land management change at present. 

Land use changes 
It is fashionable for public agencies, Commissioners for the Environment, 
R & LMP Review authors and a plethora of others to continually call for 
land use changes in the affected areas. When confronted and an example 
is requested, the only idea that they ever promote is perhaps forestry. 
The Task Force recognised that alternative land use would not reduce the 
need for rabbit control nor alter the rabbits' habitat sufficiently enough 
to reduce the rabbit carrying capacity in the semiarid regions. Although 
I am a pastoralist, I am not opposed to, so called, land use changes in the 
high country. I only wish someone would explain and tender credible 
alternatives which would not only enhance our environment but would 
also meet the costs which accrue with land ownership. 
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Affordability 
Runholders have also been warning New Zealanders for many years that 
the cost of the current technology available for rabbit destruction was 
becoming beyond the ability of the land to sustain. Even with relatively 
generous compensation available, runholders are having difficulty in 
affording the costs. To prove their case, Lindsay Saunders, MAF 
Consultant, Lincoln, carried out an in depth report on runholders' behalf. 
His interim report concluded that 85% of the properties in the 
programme were assessed to have insufficient capacity to resource the 
programme as presently structured. To my knowledge to date, there has 
been absolutely no recognition of this report by MAF, Regional Councils 
or Government. 

The Task Force concluded that the properties in the "extreme" and 
"high" areas of the entire South Island could afford to pay a combined 
maximum of $500,000 per year in rabbit rates and consequently their 
calculations were based upon this factor. The Canterbury Regional 
Council rated the Mackenzie Basin R & LMP area alone, for $484,893 
during 1990-1991! 

I suggest that the tremendous cost which the land holders are being 
required to fund, both inside and immediately outside the programme 
areas, will cause more problems to our fragile environment because of the 
pressure applied to commercial units to increase production in order to 
pay those costs. 

Research and monitoring 
Because the monitoring and research personnel of MAF Tech are based 
in Alexandra, Mackenzie farmers are generally unfamiliar with their 
activities. Whilst not wishing to devalue the importance of gathering data 
and performing trials on the pest, there is a perception of "jobs for the 
boys" rather than the manpower being applied to rabbit destruction. We 
must be careful not to allow a vested industry being based upon the 
rabbit remaining and thus undermining the case for viral control. My 
remarks also apply to the re-commercialisation of the feral rabbit, which 
will continue to be vigorously opposed by the high country fraternity. 

Task Force objectives 
The Task Force assumed success if the investment of taxpayers money 
achieved the following over the five year programme: 

a reasonable degree of control but at higher cost, 

5 



an improved land classification of the rabbit proneness, 
a measurement of the impact of land improvements on rabbit 
numbers, 
an assessment of the long term viability of the proposed rabbit 
control and land management strategies, 
a slowing in further land degradation, 
a halt to the development of further neophobia, 
the enhancement of natural mortality factors, 
a more efficient use of available technology. 

I believe runholders also have a set of objectives which they wish to 
achieve. They are: 

to halt further land degradation by the rabbit, 
to contain the endemic rabbit area, 
to ensure their survival as viable, productive commercial enterprises, 
to compile an even stronger case for the introduction of 
myxomatosis. 

Conclusion 
Will the Rabbit and Land Programme achieve its objectives? In fact, 
what will it achieve? I believe it will continue to exert a reasonable 
degree of control but at continually escalating costs, as predicted by the 
Task Force. Rabbit prone land, as we have experienced in the past 18 
months, tends to be a moving target. The measurements and assessments 
will undoubtedly add to our overall knowledge of the pest but whether 
this will assist with future control remains an open question. We 
definitely have not yet slowed further land degradation. Few runholders 
have ever believed that it is possible to enhance natural mortality factors 
unless some form of viral disease is made available. 

Maybe the programme will achieve some peoples' objectives but I don't 
believe it will, in any way, achieve runholders' or Government's objectives. 
It will prove that money is not the answer. It will change some 
entrenched attitudes in the farming community towards survival against 
this pest. It will enable us to better understand the feral rabbit as it 
decimates our environment and economy. Lastly, the programme will 
emphasise even more, the need for the introduction of myxomatosis and 
its vector. 

As Duncan Urquhart of Grays Hills Station says "A rabbit anywhere is 
a rabbit everywhere". 
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Hawkweed Report 

* G. McMillan 

Review 47 reported the outcome of a hawkweeds workshop held at Lake 
Tekapo. 

Following a response from the Minister for the Environment, Hon. Geoffrey 
Palmer, the Mountain Lands Institute appointed a Hawkweeds Core Group 
to investigate the problem. 

A forum held at Lincoln University in October 1990, and attended by 
property holders, Crown and regional agencies and universities, addressed a 
number of issues, including the extent of the problem, its seriousness, 
research needs, implementation of remedial measures, land management 
options, and costs. 

The Core Group, comprising Mr G.McMillan (Convenor), Mr H.R. Ensor, 
Mr R.B. Johnson, Professors A.F. Mark and KF. O 'Connor, Mr B. Foran, 
and Mr J. Randall (MAF), produced a report which was ratified by the 
Mountain Lands Institute and forwarded to the Minister, Hon. Simon Upton, 
in December 1990. 

The text of the report follows. 

The nature of the problem 
The rapid increase of hawkweeds in the pastoral tussock grasslands and 
associated mountain lands over recent decades has caused concern among 
farmers, land management agencies and conservation interests. 
Hawkweeds came to be regarded as weeds because they appeared to 
exclude other plant species and caused forage loss. 

The presence of hawkweeds in New Zealand, although noted by botanists 
in the nineteenth century, was not thought to be a threat until their weed 
potential was commented upon in the 1920s. Remaining relatively rare 

* Chairman, N.Z.M.L.I. 
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until the fifties, hawkweeds have since spread in dramatic fashion. 
Initially, they w~re seen to be associated with open ground in tussock 
grasslands in a partly degraded state. Their rapid increase was at that 
time popularly attributed to release from the heavy grazing pressure 
associated with the preceding rabbit plague. Currently hawkweeds are a 
feature of tussock grasslands, virtually everywhere. Ten taxa at present 
occur in New Zealand. Two species, Hieracium praealtum and 
H. pilosella, have become especially prominent and widespread but at 
least two other species, H lepidulum and H. caespitosum are increasing 
in abundance and extent in different parts of the country. They occur in 
one form or other over most high country terrain except the very dry and 
the very high. Whether they will yet increase in those zones as well is not 
known at the present time. 

In what way are hawkweeds a problem? 
They are a pastoral problem in that they are representative of 
degraded tussock grasslands with much reduced inter-tussock 
vegetation which is the principal feed resource. 

• They are a nature conservation problem in that they are a conspicuous 
exotic element in areas where many people hope to retain examples of 
indigenous grassland ecosystems. 

They may also emerge as a more widespread conservation problem in that 
their increase may in fact lead to decline in tussocks themselves and be 
followed by break-up of the hawkweed patches or clumps and exposure 
of soil to erosion by wind and rain. 

The "hawkweed problem" 
The "hawkweed problem" appears to be the latest manifestation of what 
could be described as a continuing tussock grassland degradation problem. 
Early concern about excessive and injudicious burning of New Zealand's 
tussock grasslands had been expressed in 1859 (Garvie) and 1865 
(Buchanan). Petrie (1883, 1912) and Cockayne (1919) pointed to the 
detrimental effects of overgrazing, burning and tussock grubs, as well as 
the rabbit pest. 

As well as this scientific attention, successive Commissions appointed by 
government have wrestled with this kind of problem. It was for the 
"Commission appointed to inquire into and report upon Southern 
Pastoral Lands" (1920) that Dr Leonard Cockayne distinguished between 
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"depleted grasslands", characterised by increased bare ground in zones of 
low rainfall, and "deteriorated grasslands," characterised by loss of 
palatable species and a relative increase in unpalatable elements. The 
Royal Commission to enquire into and report upon the sheep-farming 
industry in New Zealand (1949) endorsed the interpretations of the 
Southern Pastoral Lands Commission. 

O'Connor (1986), examining the influence of science on the use of 
tussock grasslands, reviewed the early literature on changes in grassland 
composition, the history of enquiries and the sequences of vegetation 
degradation and decline and partial recovery in range livestock load. It 
has been clearly enough demonstrated that the recovery in high country 
livestock numbers and production in recent decades has been associated 
with the substantial degree of rabbit control achieved in the 1950s and 
the consequent large amount of pasture improvement carried out by 
runholders. In more recent years pasture improvement has faltered due 
to economic and climatic fluctuation, while rabbit control had failed in 
many areas. Although intensive surveys of pastoral utilization have not 
been made since 1978, it seems that increases in grazing on unimproved 
or poorly-improved rangeland have probably occurred in recent years in 
many parts of the high country already invaded by hawkweeds. Such 
events would tend to compound the problem. 

There is now widespread acceptance, from the work of such scientists as 
Connor (1964), Mark (1965) and Molloy (1%9), of the role of fire and 
grazing in the transformation of tall tussock grasslands to short grasslands 
and even weed communities. There is now widespread agreement that 
effects of post-burn grazing by sheep and rabbits included weakened 
tussock grasses and grasslands, loss of palatable inter-tussock vegetation 
and increased bare ground. Such effects allowed the spread of less 
desirable species along with the adventive grasses of pastoral value. 
Recent research (unpublished) by Dr M. Treskonova at Lincoln 
University, with the support of the E.L. Hellaby Indigenous Grasslands 
Research Trust, the Department of Conservation and Land Corporation 
Ltd, provides evidence, from re-assessment of sites of vegetation surveyed 
nearly thirty years before, that hawkweed infestation is symptomatic of 
depleted or deteriorated grasslands rather than the primary cause of their 
degradation. This important conclusion needs research over a wide range 
of sites with longterm measurements and into the ecological processes 
involved. 
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It should be noted that hawkweeds do not appear to constitute a pastoral 
problem where climatic, soil and topographic conditions allow pastoral 
farmers to carry out thorough pasture improvement with fairly intensive 
grazing management. Hawkweeds may remain in such a sward, albeit in 
a suppressed condition due to shading by periodically lush growth of 
other pasture plants. However there are now probably greater areas of 
serious hawkweed infestations than there are areas of thoroughly 
improved pastures in the high country. The technical possibility of 
pastoral development as a control strategy extends up to about 1 000 m 
altitude under optimal conditions and down to about 600 mm annual 
precipitation. This extent is probably much greater than the area likely 
to be pastorally developed under current economic and tenure regimes. 

It would also appear that in the presence of hawkweeds, the confidence 
with which pastoral farmers can set about pasture improvement with 
conventional oversowing and topdressing is reduced, especially on 
shallower soils and at precipitations below 650 mm per annum. In effect, 
therefore, the presence of hawkweeds lowers the confidence with which 
pastoral farmers can farm their way out of trouble, at the same time as 
hawkweeds seem to demand such a pasture development solution. 

Finally, it should be noted that hawkweeds continue to appear in all but 
the least modified tall tussock grasslands. The Protected Natural Areas 
Programme of identifying for protection, representative areas of natural 
ecosystems including grassland and shrubland ecosystems, is being 
jeopardised in many ecological districts by the increase in hawkweeds. 
There is some evidence that hawkweeds once established, can be 
effectively suppressed in tall tussock grasslands protected from grazing 
animals. This requires further research. 

The success of hawkweeds as invaders of damaged grasslands extends well 
above timberline. The natural heritage of New Zealand grassland and 
shrubland vegetation from pre-Polynesian as well as Polynesian times is 
therefore substantially at risk. The familiar cultural heritage of tussock 
grassland landscapes in South Island high country and in central North 
Island is also in jeopardy. 

The extent of the problem 
DSIR Land Resources, following consultative meetings convened by the 
New Zealand Mountain Lands Institute, have now compiled a map 
indicating the extent and dominance of hawkweeds in 1989/90. 
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Additional information on the extent of hawkweeds in the North Island 
has been provided by the Forest Research Institute, Rotorua. There, 
hawkweeds are present throughout the remaining 80 000 ha of tussock 
grassland and are locally conspicuous. 

The approximate areas of land in the South Island (15 m ha) where 
hawkweeds occur are as follows: 

Hawkweeds dominant 
Hawkweeds conspicuous 
Hawkweeds common 

508 250 ha 
1 005 525 ha 
4 823 075 ha 

This total area represents 42 percent of the South Island and is 
considerably in excess of the total area of pastoral runs. Hawkweeds are 
present throughout much of the remainder of the South Island. Within 
these areas are conservation areas recommended for protection. 
Although development programmes per se may arrest degradation 
processes there are costs associated with them, not the least of which is 
the loss of nature conservation values in what was previously 
predominantly tussock grasslands. 

The economic and social impact of the problem 
All pastoral properties within the tussock grassland region are affected to 
a lesser or greater extent. An economic evaluation of biological control 
(Grundy 1989) assessed the annual cost of lost production at up to $4.4m 
in 1988 dollar terms. This conservative estimate, based on 1986/87 
production data, considerably underestimates the current economic 
impact _of hawkweeds. Whether the pastoral production that has been 
lost from the unimproved tussock grasslands would have been able to be 
sustained even without hawkweeds is a question that needs addressing. 

Recently several runholders have had to reduce stock carried on their 
runs by as much as 30 percent because of reduced pastoral productivity. 
The viability of pastoralism on some runs is now in doubt. 

What has to be confronted is that without sustained pastoral development 
programmes on suitable land, the removal (at least for an extended period) 
of the influence of feral and domestic animals from the seriously affected 
areas and severely limited grazing on the remainder there is little prospect for 
continued pastoral use of unimproved tussock grassland. 
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The present pastoral use of unimproved tussock grasslands amounts to 
approximately one third of the total from the high country. This means 
that production from about one million stock units is at risk. 

The cost of adjustment and rehabilitation will be high. As a first and 
urgent step, approximately 500 000 stock units may need to be removed 
from the most seriously affected land, enabling natural 
regeneration/rehabilitation to take place and to allow for a more 
sustainable land use. The required destocking may be able to be achieved 
on many properties through rapid agronomic development of suitable 
land utilising oversowing and topdressing, irrigation, establishment of 
forage shrubs etc. On other properties these options may not be feasible 
and other solutions will need to be found. 

It is as yet unclear to what extent pastoral use, if any, is in the long term 
sustainable on the remainder of the unimproved tussock grasslands. 

The scale of the problem and its economic and environmental significance 
is now realised by most land occupiers and land administrators. The 
response of some land occupiers (who realise the significance of the 
problem and who were in a position to do so,) has been to increase 
pastoral development, acquire additional land and/or reduce stocking on 
affected land. 

During the early stages of the Rabbit and Land Management Programme 
(a government sponsored programme implemented through regional 
councils to achieve sustained resource management in highly and 
extremely rabbit prone land in the South Island) it became apparent that 
a more comprehensive approach was required to address the land 
degradation issues exemplified by hawkweed dominance. 

Without doubt vegetation depletion and weed spread will continue unless 
rabbits and grazing management are strictly controlled. 

Strategies for research and action 
The then Minister for the Environment sought "a strategy for future 
research with a view to developing effective management options for 
unimproved grasslands" and "a strategy for action that may need to be 
taken" and asked that "investigation work to be carried out concurrently 
with the research to facilitate the sustainable management of all land 
affected by hawkweeds." 
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In view of the character and extent of the "hawkweed problem" the 
Hawkweeds Core Group established by the Mountain Lands Committee 
foresees its immediate task as the development of strategies for research 
and action in both the short and long term. 

Strategies for research and investigation 
The formulation of strategies will require wide consultation with officers 
of the Office of Crown Lands, DOC, MAF, DSIR, FRI, DOSLI and MOF 
as well as with Landcorp, with members of universities and with regional 
councils who will be dealing in planning and operational ways with 
resource management in the future. This strategy development could be 
carried out with the cooperation of such parties over the coming 6-9 
months. 

This research is conceived in two dimensions, immediate to long-term and 
narrow scale to broad scale. Within these dimensions some of the major 
questions are listed, simply to illustrate the approaches being 
recommended. 

(i) Immediate and broad scale: 

(a) What do existing records show of soil/vegetation/livestock 
conditions and their variation over time and how are these 
related to variations in climatic, management and other 
factors? Do contrasting management histories on unsurveyed 
sites reveal new information? 

(b) What is current pastoral production and land utilisation 
under current levels of hawkweed infestation, in comparison 
with Tussock Grasslands and Mountain Lands Institute census 
and sample surveys? 

(ii) Immediate and na"ow scale: 

(a) What biological, chemical and other means could assist in the 
control of hawkweeds. What non-target species might such 
controls affect? 

(b) What changes have occurred during the last 30 or more years 
in tussock grassland vegetation of sites recorded once or more 
in the past? 
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(c) What are the current directions and rates of change in 
hawkweed-affected areas at current study sites? 

(d) What taxa of Hieracium occur where and in what conditions 
are they establishing, increasing, diminishing? 

(iii) Long term and broad scale 

(a) What features are important in pastoral impact at extensive 
and intensive management levels in different terrains? 
Biomass destruction? Selective herbivory? Nutrient transfer? 
Nutrient loss? Soil loss? How do these affect hawkweeds? 

(b) What are other potential land uses for terrain affected by 
hawkweeds? Irrigation? Pasture improvement? Forestry? 
Agroforestry systems? Nature conservation? Land bank? 

(c) How can such potential uses be evaluated and their 
integration optimised? 

(d) Can watershed modelling or land systems modelling help in 
such land use evaluation? 

(e) What are the economic and social impacts of such land use 
adjustments or of do-nothing options? 

(iv) Long term and na"ow scale 

(a) What are the light, nutrient and moisture requirements of 
different taxa of hawkweeds, relative to other plants in 
tussock grasslands? 

(b) What aspects and approaches of biological control should be 
pursued in addition to the immediate approach identified 
above? 
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Strategies for action 
Immediate and longer term action strategies will have to be developed to 
keep pace, especially with the immediate research and investigation 
outcomes. 

In this field the strategy development role of the Strategy Group is 
foreseen to involve regional and national resource management agencies 
in consultations and co-operation. Co-operation and consultation with 
the Rabbit and Land Management Programme will be essential. Actions 
which might be included in an immediate action strategy are: 

• extensive overdrilling of badly affected areas of hawkweed, especially 
in sub-humid or semi-arid areas; 

• rabbit and livestock exclusion from representative areas of tussock 
grasslands affected with hawkweeds to allow possible regress of 
hawkweeds or increase to be monitored; 

• convening meetings of information holders to allow necessary data to 
be collected for predictive modelling; 

Longer term action strategies may have to include: 

• examining alternative use options to pastoralism, including forestry, 
agroforestry, irrigation etc. etc. 

• convening meetings of different kinds of land users, regional resource 
planners and research personnel to share understanding of problems 
with representatives, political and administrative, of central 
government and to clarify land use options. 

The Mountain Lands Committee does not envisage that the Strategy 
Group would be carrying out all the actions of such strategies, rather that 
it would be developing such strategies to be implemented at the will of 
and by direction of central government. 

We believe that this strategy development work can be done within the 
six to nine months indicated for a cost of meetings and travel of $60,000. 
We believe that the several items of immediate and necessary research 
indicated may have to be specifically funded. Researchers may be 
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directed to this research and be encouraged to seek additional funding in 
the knowledge that it is endorsed by this Committee. 

Indicative costs 
Pastoral strategies 
The removal of at least 500 000 stock units may be necessary to enable 
the implementation of rehabilitation and restorative processes. At $100 
per stock unit this measure has an opportunity cost of at least $50 m. 

This destocking could be achieved through a planning/incentive process 
(where the costs are shared between national and regional government 
and land occupiers). This is a matter requiring further study. 

Oversowing, topdressing and forage plant introduction in suitable areas 
may cost $40 m (200 000 ha @ $200/ha). It is expected that the cost of 
this development will fall on the beneficiaries. 

Other land uses 
Agroforestry or large scale forestry as a sustainable land use must be 
considered. 

The economic and environmental costs and benefits of significant changes 
in land use must be carefully evaluated. The costs and benefits of such 
development (including the necessary adjustments to existing use) will 
need to be shared between the benefiting national and regional 
governments and landowners/occupiers. 

Resource conservation and utilisation issues 
The result of implementing any of the above options will have an effect 
on landscape and nature conservation values. On the other hand 
restoration strategies designed to encourage natural revegetation and 
enhance the natural environment are urgently needed. Whether 
hawkweed affected areas can be managed so as to reduce or exclude 
hawkweeds and revert to a more natural condition is at present 
problematic, but of great pertinence to the implementation of the 
Protected Natural Areas Programme in most areas of tussock grasslands. 

Strategy group 
In his commissioning letter Mr Palmer suggested the establishment of an 
investigating group. Such a group could be convened by Government, or 
as suggested by Mr Palmer, by the Mountain Lands Committee. 
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What seems to be needed to move the project along is an initial strategy 
group comprising a fulltime co-ordinator, a secretary and selected 
members of the existing Hawkweeds Core Group of the Mountain Lands 
Committee (these latter to provide continuity). 

This Strategy Group would desirably be widened to include personnel 
with expertise in land management/administration, tussock grasslands 
ecology, weed ecology and forestry. 

As stated above, the former minister felt that any such group could be 
convened by either the Government or by the Committee. It would seem 
not illogical, and in fact desirable, for the Committee to do this, thus 
retaining the impetus, but it would obviously be in order if the 
Government preferred to do so itself. 

We envisage this Group consulting widely and co-opting teams of 
expertise as required from land management agencies and research 
organisations. It would also report regularly to bodies of people directly 
affected. 

The findings of the Group should include: 

a recommended research programme, 

co-ordinated land management strategies, 

indicative costs. 

Summary 
Summarising the situation and the options that lie open, we can estimate 
that the fine wool industry in the mountains and the conservation estate 
are both at grave risk if we do nothing. Pastoral futures and nature 
conservation futures as they have been conceived are both so threatened 
by this grassland degradation that within 10 years we may expect to have 
only a skeleton fine wool industry in the mountains and few 
representative tussock grasslands in the conservation estate. 
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The distribution of hawkweeds 
(Hieracium spp.) in the South Island, 

indicating problem status 

*Grant G. Hunter 

Introduction 
A workshop convened in March 1990 by the Mountain Lands Institute 
reviewed the serious problem that hawkweeds pose to production and 
conservation values in the tussock grasslands in the South Island hill and 
high country. In response to an ensuing recommendation to government 
to initiate the development of a management strategy and to undertake 
associated investigations, the Minister for the Environment invited 
submission of a detailed proposal, including a more precise definition of 
the problem. 

This report outlines the general distribution of hawkweeds in the South 
Island hill and high country. Available records of the distribution of 
hawkweeds comprise a range of site-specific records of vegetative cover 
in grassland survey plots including 'condition and trend' surveys, 
Protected Natural Area surveys, agricultural trials and plant sociology 
releves and other botanical records. Although these sites are located in 
many areas of grasslands, there are extensive areas for which there are no 
records and many sites were surveyed in years before the present extent 
of hawkweeds was attained. 

An alternative and more up-to-date source of hawkweed distribution 
information is the pooled observations of scientists, resource managers 
and farmers who have made frequent or recent and extensive field 
observations in the hill and high country. 

The map is based principally on such field observations, backed up to a 
limited degree by more objective information from recently-recorded 
vegetation plot sites, farmers, scientists (from DSIR Grasslands, DSIR 
Fruit and Trees, DSIR Land Resources, MAF, Lincoln and Otago 

* DSIR Land Resources, Private Bag, Christchurch 
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Universities, Forest and Wildlands Division of FRI), resource managers 
(from Department of Conservation, regional councils, Land Corporation 
Limited) have contributed information. The collated information was 
delineated on 1:250,000 scale topographical base maps, according to the 
four general classes of hawkweed abundance (Dominant, Conspicuous, 
Common and Present) as defined in the map legend (Figure 1). 

Users of the map should keep in mind the observational nature of the 
information, the limited validation over much of the area and bias related 
to observer experience. It is anticipated that the map will be updated and 
improved as new information becomes available. 

A further limitation of the map is that the distribution of the four most 
abundant species have been grouped. Each species has different (though 
overlapping) distribution and ecology and hence, management 
implications. 

The source maps supplied by the contributing agencies and individuals 
contain valuable additional information, including the definition of 
specific, local occurrences of hawkweeds which could not be shown 
individually on the map. 

The hawkweed species 
Of the 10 species of hawkweed recorded in New Zealand (Webb et al., 
1988) (Table 1) four are significant in the New Zealand tussock 
grasslands. 

Hieracium pilosella (mouse-ear hawkweed) is the most widespread species 
from Marlborough to Southland. It can colonise open or vegetated areas. 
It forms tight, low mats which can exclude all other plant species. For 
example, it is not vigorous in semi-arid areas, where it tends to favour 
southerly aspects and it is poorly adapted to wet soils and deep shade. 

Hieracium praealtum (king devil) is widespread in Canterbury and parts 
of Marlborough and Otago where it tends to favour sites disturbed by 
grazing or other factors. It is more successful than mouse-ear hawkweed 
on very dry and also moist sites and more persistent on sunny aspects in 
semi-arid zones. It is a moderately shade-tolerant species and is therefore 
a common plant in tussock grasslands. 
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Hieracium argil/aceum 

(previously sometimes 
known as H. pra«ox) 

H. aurntiacwn 

orange hawkwecd 

H. caespitoswn 

field bawkwecd 

(previously sometimes 
known as H. pratmse 
and H. pilosel/oides) 

H. lepidulum 
tussock bawkwecd 

(previously sometimes 
known as H. lachmalii) 

H. murorwn 

H. pilosella 
mouse-car hawkwecd 

(previously sometimes 
known as Pilosel/a 
officinarwn) 

H. pollichiae 
spotted hawkwccd 

H. praealtwn 
king devil hawkweed 

H. sabaudum 

Diltributioa 

Canterbury (Mt Torlcsse and Lake Pukaki) Central 
Otago 

Roadsides, rocky places, waste land, in scrub, 
grassland and forest 

'Manawatu (Fielding), Nelson, Canterbury, Westland 
(Otira), Otago, Southland; Stewart Island 
(Halfmoon Bay) 

Wasteland, grassland, scrub, tussock ~rassland, 
roadsides, lawns, gardens, pastures • 

Marlborough, Canterbury, Otago (Old Main Range) 

Grassland, scrub, tracksidcs, riverbanks, forest 
margins, roadsides, pasture 

Taranaki (Mt Egmont), Nelson, Marlborough, 
Canterbury, Otago 

Southern Ruahine Range, Canterbury (Hanmer 
Forest), Otago (Dunedin) 

Rotorua, Volcanic Plateau, Lake Waikaremoana, 
Kaimanawa and Ruahine Ranges, Hawke's Bay, 
Marlborough, Canterbury, Westland (Douglas 
River), Otago, Southland 

Tussock grasslands, lawns, waste land, river terraces, 
roadsides, rock outcrops, pasture 

Marlborough (Dillon Stream), Canterbury (Hanmer 
Forest) 

Under beech and manuka/kanuka forest and exotic 
conifer plantations 

Volcanic Plateau (between Tokoroa and Taupo), 
Nelson (Glenhopc), Marlborough (Mt Richmond), 
Canterbury, Westland, Otago 

Grassland, scrub, stony sites, waste land, roadsides, 
pasture, occasionally in wet sites 

Otago (Wanaka and Queenstown) 

Garden weed, waste land 

Source: Names and distributions from Webb et al, 1988. 
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Potential major 1ft:al problem? 

Unlikely (rarely noted during 
map compilation) 

Unlikely (rarely noted during 
map compilation) 

Yes (extensively recorded during 
map compilation, especially in 
Marlborough, Otago) 

Y cs (extensively noted during 
map compilation, especially in 
Marlborough and Otago) 

Unlikely (note noted during 
map compilation 

Yes b far the worst species (very 
extensively noted during map 
compilation) 

Unlikely (not noted during map 
compilation 

Y cs (extensively noted during 
map compilation, especially in 
South Canterbury, Otago) 

Unlikely 



Hieracium caespitosum (field hawkweed) occurs extensively in 
Marlborough (e.g. upper Awatere Valley), Canterbury and Otago. It 
grows in extreme wet and dry conditions than mouse-ear hawkweed and 
is a notable weed associate in shrublands, tall-tussock and red-tussock 
grassland. It is often abundant up to 1500m (and is recorded at 1700m 
in Winterton Basin, Marlborough) in tall-tussock grassland. 

Hieracium lepidulum (H. lachenalii) (tussock hawkweed) is widespread in 
Otago and is also recorded in Canterbury and the central Awatere Valley 
in Marlborough. It occurs relatively far west, in high rainfall areas e.g. 
west of Lakes Hawea and Wanaka and upper Shotover Valley. It is a 
shade-tolerant species which is common at forest margins and under dry 
forest, scrub and tall-tussock. it is also locally dominant or co-dominant 
in open grassland (e.g. Manorburn area on Central Otago and Saxton 
Pass in Marlborough) and is often associated with red-tussock. 

Mouse-ear hawkweed contributes most to the delineated hawkweed 
abundance, both in terms of overall geographical extent and the 
abundance of cover within affected areas. The other species have more 
localised distribution, even though some of them occur in a greater 
diversity of environmental situations than mouse-ear hawkweed. 

The mapped distnl>ution of bawkweeds 
The distribution of hawkweeds in the South Island is expressed in four 
abundance classes (Figure 1). 

Present 
Hawkweeds are recorded and can be found with some searching, 
throughout most of New Zealand. In many areas they are a minor 
species and they may be confined to localised areas or particular habitats 
such as roadsides and depleted sunny faces. The main areas of the South 
Island where they occur at very low levels of abundance (and where they 
may be absent over large areas) are Westland, North-west Nelson, 
Fiordland, the Southland Plains, coastal Otago, parts of the basins and 
associated semi-arid hill country in Central Otago, the plains, downs and 
low hills of North Otago and Canterbury, coastal North Canterbury and 
Marlborough and northern Marlborough. The catchment headwaters 
immediately east of the main divide have also been mapped as having 
only low abundance of hawkweeds. However, still accumulating evidence 
of abundant hawkweed associated with grassland, scrub and forest in 
subalpine and low alpine areas just east of the main divide (B.F. Molloy, 
AG. Mark and G. Hunter pers. comm.) suggests that the map 
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underestimates its distribution and abundance in these areas. It is 
unknown if the headwater valleys west of the main divide also carry 
significant levels of hawkweeds. 

The typical vegetative cover in these areas is forest, scrub and alpine 
grasslands (especially in the west and north) and intensively managed 
pastures (especially in the east and south). Mouse-ear hawkweed, king 
devil hawkweed and tussock hawkweed are recorded in the alpine 
grasslands on Mt Arthur and Matiri Ranges in Nelson, and Richmond 
Range in northern Marlborough (P.A. Williams, pers. comm.). Sic 
species are recorded on Banks Peninsula (H. Wilson pers. comm.), where 
mouse-ear hawkweed is locally common on dry rocky ridges. On the 
Canterbury Plains, mouse-ear hawkweed occurs on roadsides and locally 
in reverted dryland pastures. 

Hawkweeds per se are perceived to be the problem. In 1924, H.H. Allen 
described mouse-ear hawkweed (Hieracium pilosella) as a species 
"producing a dense mat to the exclusion of other vegetation". This view 
was popularized by Scott (1985) and widely accepted. Since then 
Hieracium has been regarded as an insidious threat, a hated alien held 
responsible for the loss of native species, the decrease in productivity, and 
the degradation of grasslands themselves. 

Common 
Hawkweeds are much more abundant on extensive areas of hill and high 
country between the main divide and the eastern lowlands, from the 
Wairau River in Marlborough to inland Southland. The tussock 
grasslands, agriculturally unimproved or semi-improved pastures and 
shrublands which characterise much of the cover, and soil and climate 
conditions, provide suitable habitats for hawkweeds. 

Hawkweeds are a widespread but minor species which are only locally 
conspicuous or dominant. Relatively high levels of abundance typically 
occur on dry northerly aspects or areas of thin soil and areas of depleted, 
open or hard-grazed unimproved grassland. Hawkweeds are less 
abundant in intensively managed improved pastures and in rank 
vegetative cover e.g. browntop, and in all but very dry areas, on southerly 
aspects. They are also less abundant at high elevations, typically above 
1200 to 1400m. 
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This class covers the main geographical extent of areas known to have 
significant hawkweed abundance. it includes areas suspected, but not 
confirmed, to be affected as well as substantial areas relatively free of 
hawkweeds. It also includes areas of 'Conspicuous' and 'Dominant' 
abundance which could not be individually identified on the map and/or 
have not been identified in the field. 

At this level of abundance hawkweeds locally affect production and 
conservation values at the present time. hawkweeds are likely to increase 
in abundance and range within the class given a combination of 
environmental and management conditions which favour them. 

Conspicuous 
Throughout the eastern hill and high country region from Marlborough 
to Southland there are about one million ha of land where hawkweeds 
are sufficiently abundant to characterise the appearance of the vegetative 
cover and to be among the main species present. Typical areas include 
central Awatere and upper Clarence Valleys in Marlborough, the upper 
Waiau Valley, the Lake Sumner, Waimakariri, Rakaia/Lake Coleridge 
Basins in North Canterbury, and the Asburton and Orari catchments, the 
fringes of the Lake Heron Basin and the steeplands to the east of the 
Waitaki Basin in South Canterbury. Hawkweeds are also reported to be 
conspicuous in parts of western Otago, Central Otago and locally in 
Southland, especially in the Mataura and Oreti Valleys and the Takitimu 
Mountains. 

Throughout the areas mapped as 'Conspicuous' there are local areas 
where hawkweeds are dominant and also areas where they have low 
abundance. Worst affected areas are valley and basin floor landforms and 
footslopes in the montane to subalpine zones below 1200 to 1400m. 
High levels of hawkweeds are associated with northerly aspects (but 
southerly aspects in the driest, semi-arid areas), thin soils and areas of 
depleted, open or hard-grazed vegetative cover. Significant areas of 
improved pasture and other intensively managed land within the class 
have low abundance of hawkweeds. 

At these levels of abundance hawkweeds severely affect the productive 
capacity and/or conservation values of extensive areas of grassland at the 
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present time. They are likely to increase in abundance and range under 
environmental and management conditions which favour them. 

Dominant 
There are a number of areas totalling up to 500,00 ha where hawkweeds 
are the dominant species over extensive tracts of land. Where mouse-ear 
hawkweed has formed extensive mats, there may be very few other plant 
species present. Such areas occur in the upper Awatere Valley and 
Clarence tributaries in Marlborough, and the Waitaki Basin in 
canterbury. The class also includes undelineated areas including 
intensively-managed pasture and cropland, on which the abundance of 
hawkweeds is low. 

Where hawkweeds are the dominant species, production and conservation 
values are profoundly affected at the present time and in many areas 
these values are effectively nil. The extent of hawkweed dominated land 
is likely to increase, given a combination of environmental and 
management conditions which favour them. 

The combined extent of classes 'Common', 'Conspicuous' and 'Dominant' 
correlates closely with 'unimproved pasture', 'tussock grasslands', 
grassland-scrub and scrub vegetative cover classes in the 'Vegetative 
Cover Map of New Zealand, South Island' (Newsome, 1986), confirming 
that the hawkweeds are an element of most grasslands and 
grassland/shrub vegetation which has not been substantially improved for 
agriculture and under intensive management. 

Distnl>ution according to environment and management 
Throughout their geographic range, the hawkweeds are particularly 
abundant in subhumid to humid montane to lower subalpine bioclimates. 
The optimal rainfall range for vigorous hawkweed-dominated 
communities appears to be 600 to 1200m. Hawkweeds show reduced 
vigour in very dry sites, and in semi-arid areas in Otago, Waitaki Basin 
and the driest parts of Marlborough they tend to occupy shady rather 
than sunny aspects. 

However, hawkweed abundance is not solely a phenomenon of the 
relatively dry,m eastern pastoral zone. In the upper reaches of the 
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Hopkins and Rangitata Valleys in Otago and Canterbury, where the 
annual rainfall exceeds 3000mm, combinations of mouse-ear hawkweed, 
king devil, tussock hawkweed and field hawkweed occur extensively on 
floodplains, fans and moraines as well as on subalpine to low alpine zone 
steeplands, in association with tall-tussock, scrub and forest. In these 
situations, hawkweed abundance is extensively 'Conspicuous' and locally 
'Dominant'. Many of these areas are not grazed by domestic stock. It is 
unclear to what extent the distribution of hawkweeds relates to natural 
disturbance (e.g. related to floods and landslides) and/or to effects of fire 
and feral animals. 

Although the main extent of hawkweed-dominant areas is below lOOOm 
a.s.l., they locally dominate the vegetative cover in the subalpine and 
lower alpine zone up to about 1400m. They are commonly recorded as 
minor or co-dominant elements of the cover at elevations up to 1700 m 
but are seldom major species in the upper alpine zone, even where space 
is available in open plant communities. Tussock hawkweed has been 
recorded at 2000m in the high alpine zone on Treble Cone, Wanaka (A. 
Mark pers. comm.). 

The hawkweed debate are focused mainly on the risks in agriculturally 
unimproved tussock grasslands. However, there is anecdotal evidence 
that areas of tussock grassland cleared for pasture improvements, then 
oversown and topdressed, have reverted and subsequently been invaded 
by hawkweeds following relaxation of inputs or the effects of other 
stresses~ including drought and poor grazing management. 

Evidence for this is most strong in drought-prone and 'low fertility' areas. 
There is limited evidence at this stage in the South Island that hawkweeds 
pose a widespread threat to production or conservation values in humid 
hill country, where there is vigorous competition from other specie, but 
they threaten important remnant tussock grassland plant communities in 
the humid hill country in the central North Island (J. Roger pers. comm.). 
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D 

D 

• 

PRESENT 
Found with some searching. Minor species. often 
confined to local areas. 1n which they may be 
conspicuous. <Typically contribute <1% to the vegetative 
cover and absent over elttensive areas.) 

COMMON 
Easily found in grasslands and shrublands. but are minor 
species over most of the area. May be locally dominant. 
(Typically contribute much <20% to the vegetative cover.) 

CONSPICUOUS 
Conspicuous over large areas of unimproved grassland and 
shrubland. generally codominant with other species. but 
loca lly dominant. (Typically contribute 20-50~ to the 
vegetative cover.) 

DOMINANT 
The main species over large areas of land 
and elsewhere conspicuous with other grassland species. 
(Typically contribute >50% to the vegetative cover.) 

THE EXTENT OF HAWKWEEDS 
IN THE SOUTH ISLAND 

Figure 1: Since initial distribution of the map showing distribution of hawkweeds 
comments received by the author have underlined the indicative nature of the 
delineations. Among responses is a suggestion that hawkweed abundance has 
been overestimated in the Ashburton catchment and in the Manorbum area 
and that the extent of areas shown as hawkweed-dominant should be reduced. 
There is also a suggestion that the overall abundance of hawkweeds in Otago 
are overestimated in comparison to the situation for Canterbury. From a 
different perspective, the author has recently observed areas of hawkweed co
dominance in super-humid areas near the main divide, which are portrayed in 
Figure 1 as abundance class 'present'. These points of detail await 
clarification as a result of more intensive surveys of hawkweed distributions 
currently being undertaken by University of Otago, regional councils and 
other groups. 
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Conclusion 
The map in this report is a best-estimate snapshot of the distribution of 
hawkweeds in 1990. Had the map been compiled in 1980, observations 
and records in long-term vegetation plots indicate that the areas of 
'Dominant', 'Conspicuous' and possibly 'Common' would have been more 
localised. The map and associated observations convey two clear 
messages. Firstly, nearly all areas of the eastern South Island hill and 
high country are affected by hawkweeds, to a greater or lesser degree. 
Exceptions include some high alpine grasslands and some very wet (super
humid) and very dry (semi-arid) areas. Secondly, levels of abundance in 
classes 'common' and 'Conspicuous' are likely to increase and the areal 
extent of 'Conspicuous' and 'Dominant' classes are likely to increase in 
conditions where environmental and management conditions are 
favourable to hawkweeds. 

Although hawkweeds are present in tussock grasslands across a very wide 
range of management and disturbance histories, and in a range of open 
and closed vegetative canopies, they are particularly successful in 
establishing in an becoming dominant in degraded grasslands stressed by 
burning, heavy grazing, and climatic events, especially drought. 

The extent to which the present hawkweed phenomenon is related on the 
one hand to the invasive and competitive abilities of the species, and on 
the other hand to the opportunities afforded to them by degradation of 
vegetative cover and soils in the tussock grasslands, and by management 
effects, awaits clarification. Improved understanding of the role of 
hawkweeds in the tussock grassland ecosystems will help to clarify the 
nature and magnitude of management adjustments that may be needed to 
put in place more sustainable and productive land use systems that may 
result in reduced abundance of hawkweeds. 
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Hieracium - an ecological perspective 

* Marta Treskonova 

Introduction 
During the last 15 years or so, concern has been expressed about the 
increasing presence of hawkweeds (Hieracium spp.) in what were once 
thriving tussock grasslands. As much as 6 million hectares of New 
Zealand grasslands are affected by hawkweeds to a certain degree (Hunter 
1991). The livelihood of many high country farmers is at stake. Some of 
them have already abandoned their hill country and become valley 
farmers, utilizing deeper soils that guarantee a better return on their 
investments. 

Alarming statements appearing regularly in the media reflect the 
seriousness of the social, economic and ecological impact of Hieracium 
spread. In a recent interview, the chairman of the High Country Section 
of New Zealand Federated Farmers Mr Pat Garden, expressed the view 
that "unless we contain Hieracium, high country pastoralism is doomed". 
Undoubtedly this statement reflects the feelings of many South Island hill 
and high country farmers. 

Hawkweeds per se are perceived to be the problem. In 1924, H.H. Allen 
described mouse-ear hawkweed (Hieracium pilosella) as a species 
"producing a dense mat to the exclusion of other vegetation". This view 
was popularized by Scott (1975) and widely accepted. Since then 
Hieracium has been regarded as an insidious threat, a hated alien held 
responsible for the loss of native species, the decrease in productivity, and 
the degradation of grasslands themselves. 

New evidence based on a linkage between the spread of hawkweeds and 
the degradation of grasslands (Treskonova 1991) was rejected by both the 
scientists and the farming community. In a press release following the 
Cass workshop in October 1991, that represented most recent opinions 
of 40 scientists, interpretation of Hieracium spread in relation to land 
degradation was avoided. A more acceptable concept that emphasises the 
aggressiveness of the weed was maintained. 

• Lincoln University 
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This resistance to accepting the role of degradation in infestation by 
weeds, in the light of existing evidence is surprising. There is abundant 
documentation in the New Zealand literature on grassland degradation 
dating back to 1859 (Garvie). Later Petrie (1912) in a report on the 
grass-denuded lands of Central Otago, stated: 

"Various causes have aggravated the original aridity, especially the 
repeated burning of the tussock steppe, the continuous depasturing of 
the same areas by rabbits, and to a considerable extent by sheep also, 
the exposure of more and more bare ground to sun and wind through 
the depletions of the pasture, and the diminution in the water content 
of the soil caused by the rains running off the denuded surface and 
failing to sink deeply into the ground, as they readily did when it was 
covered by tussock and bottom grasses. 

In areas of this character the more palatable and nutritious grasses 
have been undergoing a slow process of degeneration even before the 
rabbit pest had established itself, and the appearance of the new factor 
greatly hastened their deterioration. As the depletion advanced, 
foreign grasses of very little value and weeds of various kinds spread 
over the unoccupied ground with great rapidity, and have now become 
almost the sole occupants of great stretches of the low country." 

Zotov assembled particularly powerful documentation on extensive 
depletion of large areas. In a 1938 report he commented: 

"It is clear that the multiplication of rabbits into vast hordes coincided 
with the general trend of diminishing precipitation between 1870 and 
1880 - that is, the time when the fires were most detrimental to 
pastures. It must be remembered that depletion already began to be 
serious, although localized, ten years earlier. Now, during the drier 
years and with the aid of fires, it began to spread with increasing 
rapidity. Rabbits, in their turn, bred profusely on the more depleted 
areas, and invaded the less depleted ones, the general result being a 
heavy overstocking of pastures and increased rate of depletion. In my 
opinion, the evidence is strong that the depletion as a whole has not 
come about because of the hordes of rabbits, but rather the rabbits 
multiplied into hordes because of the depletion." 

O'Connor (1960, 1987) argued in numerous publications that pastoralism 
on unimproved grasslands was largely unsustainable. Connor (1961, 1964, 
1965) compiled the evidence showing that the transformation of tall 
tussock to short-tussock grasslands and subsequently to weed 
communities was management induced. Recent research 
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(Treskonova 1991) based on a resurvey of Connor's sites shows that the 
spread of Hieracium is directly related to this trend. 

The role of degradation in the spread of Hieracium 
In the early 1960s Hieracium was not recognized as a serious problem. 
However, applying an ecosystem model on Connor's Mackenzie data 
collected at that time, the tendency of two hawkweeds (H. pilosella and 
H. praealtum) to spread into more degraded tussock grasslands was 
identified. During the two surveys of Connor's sites, the original in the 
1960s and in a repeated survey in 1989, Hieracium was found almost 
everywhere. In less disturbed snow-tussock grasslands that are rare, but 
still present in·remote comers of the Mackenzie country, Hieracium was 
present in very low abundance. Over the last 30 years its increase, in 
these situations, has been negligible or small. 

Hieracium pilosella in high abundance, surrounding remnants of red
tussock grasslands, did not enter them before the deterioration of 
intertussock vegetation occurred. In newly transformed short-tussock 
grasslands, that were always rich in associated grassland species, 
Hieracium abundance was low. It has increased only with progressive 
depletion of intertussock vegetation. 

An apparent conclusion from this observation is that the structure of 
grassland vegetation is an important factor preventingHieracium invasion. 
In the structure of both, the well preserved tall-tussock grasslands and the 
short-tussock grasslands in the early stages, Hieracium had restricted 
opportunities to establish. The resilient vegetation structure may have a 
more important role for inhibiting the spread of Hieracium than other 
possible limiting factors. 

The resurveying of a number of sites in different stages of degradation 
revealed that the more serious invasion of Hieracium was preceded by the 
loss of species diversity and cover. The process of change in the structure 
of tussock grasslands leading to this condition has been in progress since 
the first sheep were introduced to the Mackenzie country. All the events 
that have taken place since then are reflecteil in grassland structure. 
Hieracium thus responds to recent and past changes of tussock grasslands. 

It is important to note that the progress of the last phases of degradation 
is faster. Fewer sheep and rabbits deplete more quickly larger areas with 
sparser vegetation. This accelerated process gives the impression of 
sudden transformation to a dominant Hieracium stage. 
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Hieracium species are particularly well preadapted to conditions created 
in the New Zealand environment. What are these conditions so suitable 
for Hieracium spread, and how is it preadapted to exploit these 
conditions? Answering these questions depends on understanding the 
mechanism of Hieracium spread. 

Mechanism of Hieracium spread 
In every story about H. pilosella we hear or read that it competes with 
other vegetation, replaces it and takes over. But how does this happen? 
Allelopathy was thought to have a significant effect. Hieracium pilosella 
is believed to be able to take away moisture and nutrients from other 
plants. It is said to be able to choke out tussocks and other taller 
vegetation. 

None of these ideas has so far been confirmed to be an underlying 
mechanism. It has been shown though, in the resurvey of Connor's 
Mackenzie country sites, that each site heavily infested with Hieracium 
was previously depleted. This supports the view that Hieracium is not a 
species that preempts its living space. It only takes an opportunity to 
occupy a space that has already been preempted. 

The successful spread of H. pilosella results from changes in the vertical 
structure of vegetation. Hieracium pilosella has the ability to grow very 
low which makes it unobtainable for sheep. All taller species are 
continually defoliated, and are not able to maintain their biomass. Out 
of reach of grazing sheep, H. pilosella survives and occupies space 
provided as herbage becomes increasingly depleted. 

In the heavily grazed areas H. pilosella forms denser patches with flatter 
rosettes and smaller leaves. This response is an effective adaptation to 
avoid sheep grazing. Morphological plasticity is thus an important 
mechanism for survival of H. pilosella. It remains the only species able 
to withstand continuous sheep grazing and as it becomes dominant it 
fulfils a role of soil conservation that has not been appreciated. 

The horizontal spread of H. pilosella has also its own pattern. Small 
patches of H. pilosella are first established in between the tussocks where 
sheep walk and graze more often. Taller species which would normally 
dominate and shade H. pilosella are repeatedly defoliated. The Hieracium 
patches tighten up and sheep then graze the taller vegetation that is 
closer to tussocks. In the next stage paths paved by H. pilosella appear 
and the only remaining grazable vegetation is found within, or nearby the 
tussocks. This sparse source of forage is often already grazed out in the 
early spring and tussocks are left surrounded by a halo of bare ground. 

35 



In these circumstances tussocks are often chewed as well. Soon they are 
standing exposed on pedestals, as the soil is blown away during the 
following dry season. 

When moisture is available and soils are deeper, although the grazing 
pressure remains high, H. pilosella occupies bare ground. It may contain 
the soil around the tussocks for several seasons and delay complete 
destruction of a grassland. However, with continuing grazing pressure the 
tussock themselves are subject to defoliation and gradually deteriorate. 

Rabbits thrive on dry patches of H. pilosella. Because they are able to 
graze closer than sheep, they gradually destroy its compact cover and 
create bare ground. Hieracium praealtum is known to occupy the soil 
stripped of vegetation. However, this ability of H. praealtum is always 
commented on with dissatisfaction. Bare ground is expected to recover 
with forage grasses. It is usually not appreciated that once a larger 
amount of bare ground is created, the revegetation process starts from the 
beginning, from ruderal, or whatever fast-growing species are available, 
to a more complex stage. Hieracium praealtum initiates this process very 
successfully. 

From the perspective of grassland degradation, both H. pilosella and 
H. praealtum can be seen to respond to a problem rather than being a 
problem themselves. Hieracium pilosella postpones the exposure of bare 
ground; H. praealtum has a healing effect. 

Widening our perspective of the ''Hinacium problem" 
This interpretation of Hieracium existence in New Zealand grasslands may 
be very different from a land user's perception acquired through direct 
experience. Interpretation of the problem depends on the conceptual 
approach used. An agronomic approach has been most often used in 
studies of Hieracium. An ecosystem approach has only recently been 
applied. 

Both approaches produce different interpretations of the same 
phenomena. From an agronomic perspective the distribution and 
behaviour of hawkweeds seems chaotic and unpredictable. From an 
ecosystem perspective it follows a pattern. Vegetation dominated by 
Hieracium may be seen from the perspective of a field trial as a stable 
stage displaying no tendency to change. Within an ecosystem the 
successional trends towards regeneration or further deterioration can be 
detected. Defining the conditions determining these trends should be of 
great practical use. 
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Agronomic research deals with factors that can be directly manipulated 
and the effects measured. Relationships within an experiment are often 
directly observable. The applicability of the results are restricted to the 
same dimensions of time, space and complexity, as defined for a trial. 

To test the biological and economic effects of any trial results, they need 
to be related to the larger-scale pattern of the wider ecosystem and its 
successional trends. Within this larger picture, a small scale field trial 
solution becomes related to an ecosystem dimension which ensures more 
objective interpretation. 

An ecosystematic study always comprises a larger area and a longer time 
span. The level of complexity and abstraction is higher. To understand 
the interactions in such a system, direct observations and common sense 
are not sufficient tools. Understanding and explanation increasingly 
depend on the use of inferential statistics. Simplified and mathematized 
models of reality are helpful in revealing interactions and 
interdependances not directly detectable. 

The main advantage of an ecosystem approach is that all factors are 
considered in respect to a more complex natural reality. Each event 
depends on the network of the whole system. The results of a study of 
any factor that is considered in isolation may by misleading. 

In the spread of species of Hieracium their aggressive nature was 
considered a major, and usually the only cause of their increase in cover. 
The deeply rooted concept of aggressivity of Hieracium prevented 
scientists from exploring any other concept for a long time. Landholders 
were led to believe that the problem was beyond their competence to 
manage. This is still very much the present perception of the problem 
that automatically drives land users into a passive position. 

One solution expected is biological control that would simply eliminate 
Hieracium. There are two main reasons why land users should not keep 
their hopes too high. Firstly, controlling a pathogen introduced to a new 
environment is much harder than controlling a plant species. Even more 
precise ecosystem knowledge is needed. Experience with Hieracium and 
other introduced species suggests that we might not be quite ready for a 
task such as that. Secondly, a pathogen that might kill Hieracium in New 
Zealand is not an agent that keeps the Hieracium population down in its 
home environment, as is often believed. In European grasslands and in 
New Zealand's, it is the structure of the vegetation that prevents 
Hieracium from spreading. The problem to concentrate on is to maintain 
or create a structure, not eliminate Hieracium. 
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The structure itself depends on a complex of natural and man-induced 
conditions. For sucressful management of a weed, these need to be 
defined. In the ecosystem study of Hieracium in the Mackenzie country 
(Treskonova 1991) some of the conditions required for Hieracium spread 
were defined, or at least the methods were shown how to detect these 
conditions. The next task is to find out how to use this knowledge in the 
management of grasslands affected by Hieracium . It depends on 
transforming complex ecosystem information into easily understood 
practical language. 

Practical use of ecosystem information 
Hieracium has been in New Zealand for a century. It has passed all the 
invasive stages; from the initial establishment on the ruderal sites, 
through to the infestation of a variety of modified grasslands to spread 
into communities in relatively better condition. 

It has manifested its behaviour in respect to a wide range of conditions. 
Many particular cases of infestation of Hieracium have been described 
from different parts of the high country. Often it is difficult to find the 
underlying causes and to see the linkages between cases. Interpretation 
is strongly influenced by the beliefs and personal experiences of an 
interpreter. As the conditions in the high country are diverse, the stories 
are many - often contradictory, offering no solution. 

Using an ecosystem approach it is possible to fit every story and every set 
of conditions into a position related to the rest of a system. Previously 
contradictory and confusing facts suddenly make sense. However, even 
for an experienced ecologist it is difficult to recognize these revealing 
connections without the use of effective tools. 

A simplified model of a system can help us to see its principal structure 
and the proportional relationship of its parts. The expertise of an 
ecologist is required to explain particular cases to users with the help of 
a model. To speed up this process, ecosystem information needs to be 
transformed into a form that is acressible also to workers with non
ecological backgrounds. 

Species are the ideal media for this purpose. They reflect complexity that 
is beyond direct perception of the human mind. It becomes acressible 
through the identification of the species and ecological conditions. For 
the purpose of using species as indicators of trends and conditions, they 
need to be calibrated on these conditions within an ecosystem model. 
The more complex and complete a model is the more these indicative 
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values approach reality. With this type of knowledge, any combination 
of species can be interpreted in ecosystematic terms. 

Practical use of this information depends on its translation into a spatial 
scale. Vegetation theory and modern technology have already devised the 
tools for dealing with this task. By the use of spatial ecosystem models 
it is possible to detect a vegetation composition that needs to be 
maintained or created in order to prevent invasion of weeds or further 
degradation. By knowing a particular species combination for a particular 
sets of conditions, land users themselves can learn to monitor the 
ecological impact of their management. 

During the following decade this systematic approach to management will 
have crucial importance for continuing pastoralism. Every management 
action needs to be backed up with an ecological assessment of the existing 
vegetation and its potential for sustainable management. Using modem 
technology this assessment can be provided in relatively fine resolution 
which will guarantee a high efficiency. 

At this stage of accelerated degradation of natural grasslands any 
management action which ignores ecosystematic relationships may by seen 
as irresponsible. This means we must use grasslands on a sustainable 
basis. The role of science in providing information before the complete 
collapse of tussock grassland ecosystems is more important than ever. The 
race is on! 
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A study of the spread of exotic trees 
in Canterbury high country 

* M.C. Belton and ** N.J. Ledgard 

Introduction 

A field survey of exotic spread in the Canterbury high country was 
undertaken between April 1989 and February 1990 by the Ministry of 
Forestry under contract to a number of central and local government 
agencies with high country land management responsibilities.1 

A brief for the field investigation and for outputs such as maps and field 
records was confirmed by the client agencies after completion of a pilot 
study in the Waimakariri Catchment. 

The objective of the survey was to systematically locate and describe all 
treespread events in the 2.2 million hectares of high country within the 
Canterbury Regional Council's jurisdiction. 

Method and outputs 
Prior to the field investigations Department of Conservation field staff 
were interviewed to help locate more isolated treespread areas. 
Information on isolated wildings was also sought from noxious 
weedsinspectors, from Federated Mountain Clubs and the Royal Forest 
and Bird Protection Society. A majority of property managers were 
interviewed during the course of field work to help locate treespread 
areas and to identify their histories and relevant land management 
practices. 

• 
•• 
1 

Ministry of Forestry, P.O. Box 25-022, Christchurch 

Forest Research Institute, Ministry of Forestry, P.O. Box 31-011, Christchurch 

Contributing organisations were: Ministry of Forestry, Department of Conservation, 

Canterbury Regional Council, Land Corporation, Electricorp and several high country 

district council. 
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Most field descriptions were based on ground inspections supported by 
helicopter and fixed wing aerial observation in more isolated areas. 
"Personal comment" information from reliable sources was included in 
the field records for some isolated areas which were not covered by the 
survey team. 

Field record sheets were prepared for each locality (usually centred on 
homestead plantings), and spread areas were then recorded as 
sublocations. Each field record included a sketch map of plantings and 
spread areas (sublocations), and photographs of representative areas. 
Summary notes were made of the species planted and spreading, and the 
key features of spread areas in terms of age, range and densities of 
spread, distance from source trees and the area affected, were recorded. 
Notes were also made on the potential for further spread in relation to 
land management, grazing intensity, and existing vegetation cover. 

Locations of treespread areas were recorded on NZMS 1 maps in the 
field. The mapped locations and sublocations were coded by numbers 
and by symbols to provide a key to the size and nature of spread events: 

i.e. 

0 unconstrained > 5 ha area Q unconstrained < 5 ha area 

spread spread 

[) constrained > 5 ha area ll constrained < 5 ha area 

spread spread 

In addition to the map summaries each spread area was ranked for its 
potential for further spread: 

i.e. 

High spread potential 

Medium spread potential 

Low spread potential 

spread not constrained by present management 
practices 

partially constrained 
well constrained 

Over 230 field records were compiled into booklets covering the six 
survey catchment areas (Belton and Ledgard, 1991). A total of 611 
spread area sublocations were described, 510 for conifers, and the 
remainder for hardwoods (mainly willow) and exotic scrub weeds. 
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Conifer spread ranged in size from isolated single trees to extensive areas 
(e.g. lOO's ha of spread). 

The site and sublocation numbers and symbols were recorded in digital 
form using TERRASOFf, a PC-based GIS to allow for ready updating 
of map records. In addition field booklets were loose bound to allow 
replacement or the addition of sheets as further information came to 
hand. 

As part of the project the Forest Research Institute was contracted to 
provide guidelines for management and control of treespread (Ledgard 
and Crozier, 1991). 2 

Results 
Summary statistics on the location, nature and area of treespread are 
provided in Tables 1 and 2. The immediate area affected by wilding 
treespread was 17,500 ha, or 0.8% of the total survey area. Almost 70 
percent of this area has light treespread of less than 50 trees or seedlings 
per hectare, and over 40 percent of the total area has very low density 
spread ranging between one tree or seedling per hectare to one per 10 
hectares. 

The largest area of low density spread was in the upper Clarence 
Catchment directly north of Hanmer forest. In this area 2200 ha had a 
scattering of conifers at a density between 0.1 and 1.0 trees per hectare, 
and a further 1400 ha had a density of 1 - 50 trees per hectare. Most of 
this regeneration was recorded as being about 20 years old and is located 
north of Hanmer forest which suggests seed dispersal may have resulted 
from a major southerly storm, possibly the 1968 Wahine storm. 

2 The report "Guidelines for control and management of wilding trees in the 

Canterbury high country", can be obtained from the Ministry of Forestry, 
Christchurch. 
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Table 1. 
CANTERBURY HIGH CQ:UNTRY 
EXQTIC TREE SPREAD STIJDY 

Summary Statistics : Distribution or spread locations, 
ranking or spread potential and spread areas by 
seedling/tree deuslty ror each survey catchment. 

Total survey area • 2,200,400 hL 

Catcluuent Number or Spread areos (ha) 
(area, ha) Sites Sub u• M• L• Canopied Totals 

loc.. <ltree/ha 1-50/ha SO+/ha spread 
>Sha 

Waiau/Clarence 20 53 29 R 10 2200 1413 925 32 4538 (1.9)" " 
(235,230) 

Hurunui 8 23 7 5 10 110 85 20 8 215 (0.2) 
(111,480) 

Waimakariri 37 103 35 22 25 470 248 164 46 882 (0.4) 
(221,000) 

Ralcaia 37 73 11 26 30 356 240 226 80 822 (0.3) 
(282,680) 

Rangitata/ 
Ashburton 21 50 4 13 23 98 17 29 10 144 (0.1) 

(198,000) 

Waitalci 109 309 76 111 65 4110 2702 3962 1423 10,774 (1.0) 
(1,152, 750) 

TOTAL'> 232 611 162 185 163 7344 4705 5326 1604 17,375 (0.8) 
(42%) (27%) (3l'Jo) (lOO'Jo) 

•Spread potential ranking/site H-high, M-mcdium, L-low. 
•• Values in parentbc.Scs arc% of catchment areas affected by wilding trees. 
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Table2. 

CANTERBURY HIGH COUNTRY 

EXOTIC TREE SPREAD STUDY 

Summary StatlsUcs : Areas (ha) or tree spread 
by species and seedllng/tree density 

ror each survey catchmenL * 

Catchment Regen. Douglas Con lean European Scots Lodgepole Radlata Ponderosa Other 
density nr pine larch pine pine pine pine conirers 

Waiau < l/ha 1780 280 100 30 20 
/Clarence < 50/ba 22 990 101 308 136 30 2S 12 

> 50/ha 20 559 172 188 95 33 20 17 

Hurunui < 1/ha 80 50 20 
< 50/ha 10 22 3 60 47 6 3 7 
> 50/ha 2 7 

Waimakariri < l/ha 15 35 15 10 330 50 
< 50/ha 21 15 22 28 88 21 11 18 
> 50/ha 16 2 73 65 5 

Rakaia < 1/ha 303 8 3 .·SO 
< 50/ha 13 164 11 29 35 76 2 . 13 
> 50/ha 9 179 5 16 3 8 

Rangitata < 1/ha 1 80 16 1 
< 50/ha 4 4 3 1 6 5 2 3 
> 50/ha 1 5 3 6 4 5 2 

Waitaki < 1/ha 35 2621 488 2 853 15 212 6 
< 50/ha 80 499 641 8 963 37 162 45 
> 50/ha 25 1240 998 7 1653 5 58 4 

Subtotals all Cntchments 
< 1/ha 51 4899 791 165 1249 116 242 6 
< 50/ha 150 2694 781 433 1829 169 305 90 
> 50/ha 81 1985 1293 216 1275 224 84 24 

Total All Catchments 282 9578 2865 814 4353 50'} 631 120 

Canopied spread areas 351 440 18 724 25 5 5 
> 5 ha area. 

• The totals of spread areas are larger than for Table I because more than one species occurs over some areas. 
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Dense and canopied treespread areas larger than 5 ha totalled about 
1600 ha, or about 0.8% of the survey area. Approximately 1400 hectares 
of the canopied spread is in the Waitaki, 75% of which is accounted for 
by four large spread events. These are at Pukaki Downs/Roborough, 
Quailburn Road/Glen Eyrie, Kirkliston Range, and Mount Cook Station. 
Pinus contorta dominates treespread at the first three, and Larix decUlus 
and Pinus nigra are the main species at Mt Cook Station.The analysis of 
spread by species (Table 2) shows the major species are Corsican pine > 
lodgepole pine > European larch > Scots pine > ponderosa pine > 
radiata pine > Douglas fir. Corsican pine is present on about half the 
area affected by conifer spread most of which is very low density 
regeneration. Lodgepole pine occurs over almost a quarter of the area 
affected by treespread. Lodgepole has the youngest age structure, a larger 
proportion of higher density spread, and the largest area of canopied 
spread of any species reflecting the active nature of lodgepole 
(P. contorta) spread events. The majority of larch regeneration occurs in 
the Clarence and Waitaki Catchments and includes a higher proportion 
of > 50 stems/ha and canopied spread than other species reflecting the 
comparatively older age structure of larch plantations and regeneration. 

Over 85% of the Scots pine spread is located in the Waiau and Glencoe 
catchments and originates from a single source, the Glynnwye homestead 
plantation. Ponderosa and radiata affect comparatively small areas 
considering the widespread planting of these species in the high country. 

Discussion 
The only previous field assessment of wilding treespread in Canterbury 
was a relatively minor adjunct to a wide ranging investigation of exotic 
tree growth in the Canterbury high country (Ledgard and Belton, 1985). 
Other papers have reviewed ecophysiological aspects of treespread, and 
treespread management options (Hunter and Douglas, 1984; 
Ledgard, 1988). The data from this survey provides the basis for a more 
systematic analysis of treespread events than has been hitherto possible. 
The information can provide the basis for ranking the significance of 
individual treespread events, and thereby more effective planning and the 
setting of priorities for treespread management. 
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Whilst spread events have been characterised in terms of their major 
features, it must be appreciated that treespread is a dynamic process, the 
rate of which depends on interactions of numerous factors including 
habitat suitability, climatic factors, grazing pressure, tree species 
ecophysiology, and the size of seed sources. The survey is a snapshot of 
that dynamic process, taken during the 1989/90 period of fieldwork. The 
focus and accuracy of the picture is variable, and of less importance than 
the broader picture characterising the location, dimensions, and nature 
of treespread events. 

The ecological impact of wilding trees in high country environments is of 
small significance compared with the impacts of, for example, pastoral 
farming, rabbits or hieracium. Notwithstanding this fact, wilding trees 
have the potential to spread from their present range to cover over 1.0 
million hectares of unimproved lands in the central and eastern high 
country. Spread of wilding trees on such land would increase 
exponentially in the absence of insufficient grazing pressure and other 
control measures. 

Observations during field work confirmed that sheep grazing is the main 
factor controlling wilding spread although in some areas rabbits were the 
main control agent. Treespread in the dry Mackenzie Basin has been 
effectively stopped by rabbits for about three years. Rabbit control and 
restricted grazing of some areas in the Mackenzie Basin would result in 
very rapid expansion of treespread, particularly of Pinus contorta. 

The cost of blanket control of all wildings would be considerable and 
difficult to justify. Wilding trees, like planted trees, can have positive 
attributes (such as shelter,attractiveness, wood production and soil 
conservation) which in some situations outweigh the disadvantages. 

Each area needs to be individually considered before a decision is made 
on its future. An effective strategy would be to identify key preventative 
programmes to prevent undesirable treespread. The basic requirements 
are: 
- Priorities must be established for wilding control operations, 
• Planning for future plantings should consider correct species and sites 

as well as appropriate management of adjoining areas, 
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• Wilding management plans outlining surveillance and control 
operation are a requirement in situations where the need for ongoing 
wilding control work can reasonably be expected. 

The "H" high priority rankings for control work in the treespread study 
Field Sheet Books were provided to assist the setting of priorities for 
control operations. Targeting many lone outlier trees of high nuisance 
rate species such as P. contorta or P. sylvestris, or containment 
management on edges of major events, is likely to be more cost effective 
than attempting eradication of, for example, a few major spread areas. 
In addition large areas of the western sector of the Canterbury high 
country have only a few exotic trees which could be cleared at a 
comparatively low cost. 

The Canterbury Regional Council has convened a Working Committee, 
representing interests of runholders and agencies involved with the high 
country, to help co-ordinate future wilding tree management programmes. 

Any group involved with forestry management decisions in the high 
country must put treespread issues in a balanced perspective, recognising 
that treespread problems need not be an inevitable consequence of 
forestry and tree planting. The majority of high country plantings have 
not caused unwanted spread. 
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New Zealand Mountain Lands Institute 

Account of Activities 1990/1991 

The New Zealand Mountain Lands Institute provides a forum through 
which central, regional and district government, user and interest groups, 
and practical and academic interests may interact. It is therefore in a 
unique position to assist in the development of consistent and 
comprehensive policies for resource use in mountain lands. Seven 
meetings were held during the year. 

Land management issues 
A number of important issues of significance to mountain environments 
were addressed during the year. 

(a) Hawkweeds 

Of great concern is the advent of hawkweeds in large areas of pastoral 
tussock country and in conservation lands. A workshop convened by the 
the Institute at Lake Tekapo recommended a "task force" approach to 
the problem and this was referred to the Minister for the Environment. 
The Rt Hon Geoffrey Palmer acknowledged the issue was serious and 
recommended the establishment of a programme of investigation as 
suggested by the Mountain Lands Institute. 

He sought from the Institute: 
• a description of the problem, 
• a strategy for future research with a view to developing effective 

management options for unimproved grassland, 
• a strategy for action that may need to be taken to facilitate the 

sustainable management of land affected by hawkweeds, 

• a proposal for the membership of parties involved in the investigative 
programme, 

• a discussion of the options for funding the programme, 
• indicative costs. 
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The Institute appointed a core-group to investigate the problem and in 
October 1990 hosted a one day seminar at Lincoln University. Attended 
by over 60 people from many management and scientific disciplines, the 
seminar discussed and debated elements of an investigative programme. 
A twelve page summary was sent to all participants for comment. In 
December the Institute completed the "Report on Hawkweeds" for the 
Minister, the Hon Simon Upton, and in March held discussions with 
members of the Agriculture, Forestry and Lands and Conservation, 
Environment and Science Caucus committees. 

The Minister hsubsequently invited the Ministers of Conservation, 
Science, Lands Agriculture and Forestry to join him in assembling a co
ordinated response to the problem. 
("Report on Hawkweeds", MLI, Lincoln University 1990). 

(b) Possums 
Possums are the pre-eminent vertebrate pest in New Zealand because of 
the severe threats they pose to indigenous eco-systems and to the 
livestock industry. Following a detailed analysis of the issues involved, 
the Institute recommended that MORST give the highest priority to 
research on new biological control methods. It also recommended that 
a special national research strategy group be established to co-ordinate 
all research funded through FRST, DOC, MAF/AHB, MfE and other 
public agencies. 
("Statement on possums as a pest of national importance", MLI Lincoln 
University, 1990). 

(c) Rabbits 
Effective solutions to the hawkweed problem hinge to a substantial extent 
upon the success of rabbit control measures. The Institute while not 
directly involved, is concerned to see the implementation of effective 
policies and keeps a watching brief on developments in this area and 
meets periodically with the Director of the Rabbit and Land Management 
Programme. Informal contact is regularly maintained. 
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( d) Wilding Trees 
Following the workshop at Lincoln University in May 1990 at which 
specialists sought to clarify the issues and options for wilding tree 
management, the Institute discussed and debated the outcomes. In a 
statement sent to all appropriate Ministers, Departments of State and 
Regional Councils, the Institute concluded that specific policies should 
be regional in scope but at the same time be subject to an overall 
National Policy Statement. 
(Wilding Tree Seminar Review 47: 14-30) 
(Statement on Wilding Trees Review 47: 31-36) 

( e) Landscape 
During the year the Institute facilitated the publication of the Proceedings 
of the 1984 Land Settlement Board's Landscape Seminar. This was used 
as a basis for a further workshop of land occupiers and other interested 
parties, at Lincoln University. The workshop sought to formulate policy 
guidelines for the management of high country landscape. 

The Institute will discuss the matter later this year and publish the result of 
its deliberations. "High Country Landscapes" Proceedings of the Land 
Settlement Board High Country Landscape Seminar 1984. New Zealand 

Mountain Lands Institute, Lincoln University 1991. 70p. 

(f) North Island mountain lands 
Several North Island mountain land user groups met the Institute's 
committee at Tokaanu in March to discuss resource use problems in that 
area. Heather spread in Tongariro National Park, wild horses, P. contorta 
control, and public access across private land to public utilities were some 
of the major problems Institute members inspected and discussed. The 
forum provided an opportunity for user groups to meet committee 
members and be informed about the Institute and its Terms of Reference. 

In 1991/92 the Institute will convene three of its meetings in South Island 
locations. 
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(g) Tourism 
The goals stated in the document "Destination New Zealand - a growth 
strategy for New Zealand Tourism" will have a considerable impact on 
New Zealand's natural estate, particularly in mountain lands. The current 
level of nearly one million international visitors was expected to double 
by the year 2 000 and treble under a programme of "accelerated 
marketing". Such growth will compound existing problems such as 
congestion on the Milford Track. The Institute intends to be proactive 
in keeping a watching brief on strategies designed to boost tourism. 

An Institute sub committee studied, and made a detailed 10 page submission 
on the document "Concessions for Recreation/Tourism Business Operations 
in Protected Areas. " 

(h) Management of Burning 
Acknowledging that burning is an important management tool in tussock 
grasslands, the Institute saw the need for a set of principles which might 
guide burning management. Such principles include ecological, 
managerial and practical considerations. 

Two reviews published in 1990 provided some scientific basis for a 
workshop involving land occupiers and other interested parties held at 
Lincoln University. 

Institute members discussed a report of that workshop and made 
recommendations to the Ministers of Environment, Lands, Agriculture, 
Conservation, Science and local government and to all permit issuing 
authorities. 

("Burning Workshop - 18 October 1990." New Zealand Mountain Lands 
Institute, Lincoln University llp.) 

(i) Chinchilla 

Chinchilla (Chinchilla Laniger), a small nocturnal South American rodent, 
were introduced into New Zealand in 1984 for an expanding fur farming 
industry. 
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Alerted to the fact that chinchilla were available in the South Island, 
Institute members became concerned about the risks chinchilla might 
pose if they were to escape and establish themselves in the wild. The 
potential for such an eventuality is unknown, as is the effect a feral 
population would have on the environment. 

The history of exotic animal introductions into New Zealand is a sad saga 
of costly environmental disasters. 

Even with recent amendments to the Animals Act (1967) legislation is 
deficient, in that no mechanisms exist for "potential" pests to be dealt 
with in the same way as ''wild animals" under the provisions of the Wild 
Animal Control Act 1977. Institute members are in full agreement that 
such mechanisms be sought. 

The matter will be raised with the Minister of Agriculture. 

Information Transfer 
In addition to the workshops, seminars and forums referred to above and 
the reports resulting from Institute deliberations, the Institute published 
Review 47 in November and Review 48 (in press) and issued a number 
of media releases. As a result of these activities, the role and work of the 
Institute is now more widely known and appreciated. 

Liaison 
During the year the Institute met with members of the New Zealand 
Conservation Authority, the Rabbit and Land Management Programme, 
and the Public Lands Coalition. 

Research 
To obtain an overview of research the Institute is compiling a register of 
research in mountain lands. 

The Chairman and staff met with the MORST Review Team and made 
submissions on conservation/forage plants for hawkweed areas. 
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- --- ------------

Committee Membership 
During the year, the Institute chairman the Hon Sir Clinton Roper 
resigned. It is appropriate to record here the valuable role Sir Clinton 
played in the first year of the Institute's operations. 

Lincoln University Council appointed Mr George McMillan to replace Sir 
Clinton. 

Conclusion 
In its consensus - seeking and advisory roles the Institute can claim to 
have had a busy and productive year. The committee is an effective 
debating forum in which all views coalesce to formulate sound and 
balanced policy advice. 

G McMillan 
CHAIRMAN 

Mountain Lands Institute members 

Mr George McMillan O.B.E. 
Mr Richard Johnson 
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Mrs Jaquetta Smith 
Mr Peter Yeoman 
Professor Bruce Ross 
Sir Allan Wright 
Dr John Hayward 

Staff 
Mr l.G.C. Kerr 
Mr B.T. Robertson 
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