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Restoration in gction: monitoring of the 220-ha Black Rock Scientifc
Reserve over 18 years has revealed the dramatic recovery of narrow-leaved
snow tussock and the demise of mouse-ear hawkweed once the sheep had
been removed. photw: Alan Mark,

land was the main vegetation type for 4000
vyears after the retreat of the ice age glaciers.
These grasslands were gradually colonised by
bog pine, celery pine, and hardy Coprosma
shrubs. As the climate warmed, larger po-
docarps such as miro, matai and Hall’s totara
became established and eventually, about
7000 years ago, beech became the dominant
forest type. Native grassland, however, per-
sisted on recent river terraces and flats, and
in the cold dry basins.

In the last 1000 years fire has disrupted the
natural vegetation pattern. There were cer-
tainly early fires, triggered by lightning during
warmer and drier periods, over at least parts
of the high country These would have elimi-
nated areas of forest and shrubland and
favoured the development of tussock grass-
land. We have a better record of fires over the
last thousand years, from oral histories, and
from buried wood and charcoal.

Devastating fires

About 600 years ago devastating fires, associ-
ated with Maori settlement of the east coast,
burnt from south Otago to north Canterbury.
Vast areas of forest were destroved and re-
placed by tussock grassland. Subsequent

forest regeneration and maintained the

South Island High Country

intermittent fires and the dry climate hindered

Introduced plants such as sweel brier and self-sown pine trees are
reading rapidly through the high country, overwhelming native plants,
isplacing grazing, and marring the famous high country scenery.

Fhoto- Mike Harding.

tussock dominance,

Ower the last 150 years, European farming
practices have devastated the natural grass-
land ecosystems. The present remnants of
the magnificent tussock grasslands are a
sorry reminder of their former extent. The
vast red tussock grasslands of the Southland
Flains have been reduced to a few small
patches. Snow tussocks have steadily re-
treated from montane slopes, to be replaced
by shart tussock, and much short tussock
grassland has been lost to cultivation, partic-
ularly in the lowlands.

Over three—quarters of the pre-European
area of tussock grassland has been de-
stroyed. In addition to the direct loss of native
grassland, the health of the remaining
tussocklands has suffered from extensive
grazing, the invasion of introduced plants
and declining soil fertility These dramatic
changes have not been given the attention
they warrant because of the conventional be-
liefs that pastoralism can co-exist with
tussock grasslands. But it is not surprising
that the slow-growing perennial native
grasses, whose most significant natural her-
bivores were grasshoppers, have been unable



“The exceeding jov of burning”, as Lady Barker described firing tussock in
the 18605, conlinues to have its attraciions for some present day
runholders. Fire has now been implicated as one of the major causes of
degradation in the high country, While tall tussock can withstand

through

occasional fire, the combined affects of burning and grazing will eventually

Kill the tussock plants.

to tolerate the combined effects of grazing
mammals and repeated burning.

Complex Ecosystems

Indivicual tussocks can be decades old. The
grassland communities they form can have a
complex structure and support a rich diversity
of species. They have often been compared
with forest. The late DSIR botanist Lucy
Moore said of tussock grassland in 1956:
"Because its dominants are perennials with
very long lives, it has many of the charac-
teristics of a forest and few of those of a short
rotation pasture, Like a forest, it is the product
of long slow development, and like a forest it
is much easier to destroy than rebuild.”

Yet when early European graziers entered
the high country, little value was placed on
intact tussock grasslands, The first act was
often to set fire to the dense waist-high grass-
lands to remove awkward plants like the
spiny “wild irishman’ (matagourd) and the
sharp pointed spaniard’ (Aciphylla spp.).
Standing at their homesteads many miles
away, runholders measured workers” pro-
gress in exploring new sheep country by the
dense plumes of smoke. The “exceeding joy
of burning” was described by Lady Barker in
her book Station Life in New Zealand. "Itis a
Very exciting amusement ...and the effect is
beautiful, especially as it grows dusk and the
fires are racing up the hills all around us. The
immediate results of our expeditions are vast
tracts of perfectly black and barren country,
loaking hideous and desolate to a degree
hardly to be imagined.”

Because the nutriional value of tall tussock
grasses is low, it was common in the early
days of high country farming to burn the
grasslands regularly. Burning removed the ac-
currlated dead leaves and litter, promoting a
flush of fresh growth that was highly palat-
able to sheep. Profiessor Kevin O'Connor of
Lincoln University estimates that stock units
in Central OMago increased by 247 percent
between 1861 and 1871, reaching a high of
11.3 million sheep in 1878. These very high
stock levels were achieved by effectively min-
ing the native tussock grasslands. O'Connor
estimates that by 1950 "unimproved” range-
lands of Central Otago supported only 10
percent of the stock carried in 1880.

While tussock buming is less frequent to-
day (about 20,000 ha is burnt annually),
visitors to the high country in spring are still
greeted by dense palls of smoke as whaole
hillsides bum from valley floor to snowline,

under Department of Conservation and re-
gional council-approved permits. Scientists
have now shown that repeated burning and
grazing of unimproved snow tussock grass-
land depletes nutrent reserves, reduces the
height of the tussocks, opens up the wssock
sward to invasion by introduced weeds, and
can eventually lead to its replacement by
short tussock. Tussocks will slowly recover
from buming, but repeated buming or bumn-
ing followed by grazing can be lethal.

It is now acknowledged that there are sev-
eral advantages in retaining tall tussock on
pastoral lands. Tall snow tussock grasslands
on the eastern and Central Otago block
maountains yield more water, through reduced
evaporation and interception from fog, than
grazed tussock, or even bare soil. Tussock
grasses can act as heat conductors: melting
and breaking up snow, thereby freeing the
shorter intertussock plants from the cover of
winter snow. Tussocks are adapted to exploit
seasonal surges in mineral nitrogen, released
by the freezing and thawing of the subsoil
layers, capturing valuable nitrogen into the
grassland system. On many runs snow
tussock still provides useful shelter and emer-
gency forage for stock.

Fire, grazing and introduced weeds and

Much tall tussock grassland has been reduced to shorl, fescue tussock
ated burning and grazing, Now the native short tussock, such
as this on Molesworth Station, is threatened by continued pastoralism and
introduced weeds and Pesis. Photo: Mike Hardng

pests have taken their toll. Burgeoning rabbit
numbers have forced land out of production
in the driest parts of Central Otago and the
Mackenzie Basin. Bait shyness is causing
major headaches for landholders and re-
gional councils (see box). To complicate the
problem, invasive introduced hawlweeds
(Hieracium spp.) are spreading at an alarm-
ing rate through the dry tussock grasslands
isee box), Both rabbits and Hieracium are
having a serious impact on the viability of
pastoral farming and the survival of native
species.
Rabbit plague
Large areas of the high country are badly de-
graded with a loss of soil organic matter,
fertility, soil moisture, and soil structure. Deg-
radation has been obvious in the dry tussock
grasslands for over 100 years, with earlier
crisis periods in the 1890s and 19405 coincid-
ing with periods of high rabbit numbers.
Mary still remember the rabbit plagues and
scabweed of the 1940s and are familiar with
the rescue of Molesworth Station by the
Governiment.

A recent review by the Parliamentary Com-
missicner for the Environment, Helen
Hughes, concludes that traditional pastoral-
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Otago skinks bask on the open schist of Central Otago. The unigue lizard fauna of Central Ofggo has
been decimated by habitat loss and predation. vhoto: lan Southey:
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The now-barren fats of the Mackenzie Basin are a soriy reminder afwhat were ance
spectacular shorl tussack grasslands. They have now sticcurmbed to the combined effects of
grazing, rabbits dnd HIErcm, rheis Mike Harding

PINIONS VARY over the causes of

the recent explosion in rabbit
numbers. The most commonly cited
reason is that efforts to control rabbits
were reduced following the removal of
taxpayer subsidies during the 19805

Rabbits now thrive in the drier basins
and valleys where conditions are
particularly favourable, resulting in
uncontrolled overgrazing of grasslands,
About 280,000 hectares of high country
land is regarded as 'rabbit prone’ and
100,000 hectares of this is considered to
be severely infested.

Calls for the introduction of
myxomatosis led the Parliamentary
Commissiongr for the Environment to
recommend, in 1987, that a five-year
integrated programme of rabbit control
and land management bie established.
The Rabbit and Land Management
Programme has targeted rabbil-prone
properties, establishing integrated land
management methods through property
plans. It is too early to judge its success
but it has arrested and reduced rabhit
numbers in some areas and sown the
seed of future sustainable land use. Most
importantly, it has changed attitudes
towards pest control and land
mianagement,

It is now clearly acknowledged that
rabbits are a symptom, rather than the
cause, of a much wider problem of land

degradation. Any response to high pest
numbers must also address the
decisions that led to the high populalion
in the first place.

The cost of rabbit control, and the
development of bait shyness in some
areas, has led to renewed calls for the
introduction of myxomatosis. But, as
Morgan Williams, Director of the MAF
Rabbit and Land Management
Programume, puts it, “The real debate is
not about the kindest way to kill a rabbit.
It 15 ahout how we prevent the death of
a fragile piece of New Zealand. We will
lave futlre generaticns the corpse of an
entire reégion if we continue (o argus
about which painkiller to use on a ngar
terminal patient when what is needed is
some swift medical surgery followed by
a change of lifestyle.”

Regional councils and high country.
farmers have teamed together Lo apply
for the introduction of myxomatosis, a
process which will involve feasibility
studies and an Environmental Impact
Report. There is no guarantee that it will
be effective, and its introduction would
be about three years away at the earliest.
Myxomatosis is only anather control
method, not the solution to the problem.
In the end land management techniques
will have to be adopted that do not
favour rabbits. We may as well start
TR,

Fabbits.ore a major pestin
the dricrareas of the fugh
counin. Mismanagement af
the land through stock
overgrazing has created. e
feteal rabbit habifat. moo: andris
Apse IMAF Techrelogy

ism may no longer be feasible in many areas.
Anyone visiting the Mackenzie Basin today
could not help but agree that we are now wit-
nessing land degradation on a scale nol seen
before in this country

Buming and grazing have not been the
only causes of change in the high country
Many of the more fertile productive flats and
terraces have been cultivated for pasture or
cropping, often accompanied by irrigation
and shelter belts. Grasslands on montane
slopes have been oversown with introduced
grasses and legumes, and topdressed with
fertiliser, promoting a green flush across the
golden tussock slopes. Wetlands have been
drained or damaged by unrestricted stock ac-
cess, leading to enrichment of water bodies
and the loss of habitat for fish and water
birds. Exotic trees have been planted for shel-
ter or commercial forestry; large areas of
tussockland are now threatened by uncon-
trolled wilding tree spread.

Gigantic hydro-electricity schemes have
transiormed the Mackenzie Basin and Clutha
valley, and there is increasing pressure for
tourist development at key scenic and recre-
ation sites. These changes have been at great
cosl to the native vegetation and to the dis-
tinctive high country landscapes.

Mative grasslands, forest remnants and
shrublands have been destroyed and popula-
tions of rare and endangered plants and
animals threatened. Central Otago lizards
have been decimated by modification of their
habitat and predation by introduced cats and
ferrets, Bog pine shrublands and rare plants
found within them, such as Hebe arm-
strangil, are now confined to very small
areas. Specialised plants of limestone subs-
trates, such as the Castle Hill buttercup, a
variety of Ranunculus crithmifolius, and deli-
cate turf plants have, in many places, been
browsed or trampled to death,

The whole tussockland ecosystem has
been, and continues to be, altered by the
introduction of plants and animals. No longer
is there the proliferation of ground birds that
the Macti and early runholders spoke of, or
the extensive wetlands supporting an abun-
dance of eels and other fish. Continued
landscape modification by thoughtless design
and insensitive development is creating a
clashing patchwork of contrast, and gradually
consuming a scenic landscape unique o
Mew Zealand.

Sadly neglected

Protection of the greal tussock grasslands of
the high country has been sadly neglected.
The sweeping high country scenery, so fre-
quently painted and photographed, is
gradually disappearing in many ancas.

The problems of sustaining pastoralism
and yet protecting the natural values of the
high country have been with us since the first
runs were taken up about 140 years ago.
Most high country land is Crown land, owned
by the people of New Zealand, and leased for
grazing under the Land Act 1948, In 1990 this
totalled 2.85 million ha, contained in 349
pastoral leases and 29 pastoral occupation
licences.

Pastoral lease tenure gives the lessee the
exclusive right of pasturage within prescribed
stock limits, exclusive rights of occupation,
and perpetual rights of lease renewal. The
leases are administered by Landcorp, on con-
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tract to the Department of Survey and Land

, with the Department of Conser-
vation retaining oversight for conservation
and recreation values.

Under the Land Act, consents are required
for developments such as roading, cultiva-
tion, tree planting, burning, wetland drainage
or commercial recreation. These activities are
privileges, and are not allowed as of right. But
over time, these restraints have been increas-
ingly ignored or challenged by runholders,
The Act also requires land to be “properly
farmed” in a “diligent and husbandlike man-
ner” {5.99). Contemporary concepts of
species diversity, representativeness, and eco-
logical sustainability are not contained in the
1948 Land Act - a major constraint in tackling
the current land degradation crisi

Crown revenue from the leas y
$670,000 in 1990, is less than the cost of ad-
ministration. The Land Act and its
administration has become increasingly inef-
fective and a review of the Act is long
overdue.

Some atternpts have been made to ratio-
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nalise pastoral lease land. Widespread
concern for scil erosion and water quality in
the 19405 led to the Soil Conservation and
Rivers Control Act 1941, and later a govern-
ment policy of retiring steep, erosicn-prone
land from grazing. Under this Act many les-
sees negotiated Conservation Run Plans
which subsi ment of lower
altitude parts of the run in exchange for the
retirement of the upper slopes from grazing.

Millions of taxpaye oured into
these ‘conservation” plans which, in many in-
stances, were little more than subsidised
development programmes. Land unsuitable
for grazing, such as high open tops, steep
scree and rock slopes, and sensitive alpine
cushion bogs and herbfields, was retired from
grazing, while lower altitude land, some of
which also had high conservation values,
was ‘improved’ with subdi 1 fencing,
shelterbelts, irrgation, cul 00, OVErsow-
ing and topdressing. Moreover, in a number
of cases the retired land was not surrendered
back o the Crown as required and the run-
holder retained occupation rights.

The major nature conservation underway
at present is the Protected Natural Arcas
(PNA) Programme. This programme identifies
prioeity areas for protection covering the full
range of plant and animal communities in
each ecological district. A number of ecologi-
cal districts in the high country have been
surveyed and the formal protection of the
identified area iving greater attention
But, despite the Department of Conservation's
hard wiork, progress is frustratingly slow, and
few worthwhile representative re
been protected.

DoC recently protected two large areas in
Central . One is the Bain Block of 4,500
ha on the southern Old Man Range with a
representative altitudinal sequence from
1600m to 760m. The other is 1,400 ha of high
altitude Chionochloa meacra grassland with
associated wellands on the northern Dunstan
Mountains, But many negotiations are on the
basis of continued grazing, despite increasing
evidence of the detrimental effects of current
land management practices on natural
values.




The major constraint on the PNA Pro-
gramme is the difficulty in negotiating
valuable conservation land out of pastoral
leases, even if the land has negligible grazing
value, Individual lessees have shown good-
will and come to valuable agreements, but
the implementation process has been effec-
tively stalled by the reluctance of most
lessees to relinguish land from their leases.
The focus of the programme has been also
too narrow to protect the full range of conser-
vation values in the high country. Its original
emphasis on the very best areas has ignored
the wider ecological, landscape, historic and
recreation values.

Recent responses to the loss of natural
values and the doubtful sustainability of graz-
ing in the South sland high country have
made the need for change very convincing,
The need to protect the high country's natural
values and and to maintain agricultural pro-
ductivity are issues of national significance.

Land degradation critical

Land degradation is now so critical in the dry
intermontane basins that there will soon be
litthe left for either nature conservation or
farming. There is a pressing need to define
sustainable land use and implement it in a
practical and equitable way: It is also vital that

Hieracium - goodbye tussock

The “creepi hand* of ground-huggi
unbroken sﬁ%r?; the expe{rge of all uﬁﬂg

N THE 1940s it was scabweed that

invaded the high country grasslands.
In the 19490s it is the infroduced
Hiergcium. Landholders now talk of the
“creeping grey hand of Hieracium”, and
despair over how to respond.

Large areas of grassland have been
eliminated and replaced with this
ground-hugging mat plant of little value
for grazing, and disastrous for landscape
or nature conservation. First recorded in
the country over 100 years ago, it has
only become prevalent in the high
couniry in recent years. It now forms
mre than 50 percent of the plant cover
over at least 500,000 ha, in places
forming an even sward at the expense of
all other plants.

Of the four main species, mouse-ear
hawlkweed (Hiergcium piosella) is the
most dominant on pastoral lands,
particularly in the 400-600mm rainfall
zone. Its spread is clearly influenced by
grazing, though there is debaté over
which factors are most important. ILis
well adapted to arid and infertile areas
and has thrived in arsas of modified or
short tussock grassland. Spreading
predominantly by stolons and efficiently
exploiting soil moisture, Hieraciumnm has
out-competed, and perhaps displaced,
other grassland plants including native
tussock seedlings.

The spread of Hieracium has alarmed
runholders and conservationists alike.

32

hawtiwead (Hieracium pilosslla) forms an
Dlanis. Prote Mike Harding

No land in the dry zones appears
exempt from its invasion, particularly in
the presence of uncontrolled grazing by
rabbits. Mouse-car hawkweed's cousin,
the aptly-named king devil (Hieracium
praealtum), has become a major species
on disturbed infettile sites in the wetter
WESTEIT] MOUntans,

Both species have been recorded in
Arthur's Pass, Mt Cook, and Mt Aspiring
National Parks, and the presence of
Hieracium has significantly downgraded
important areas identified for protection
by the FNA Programme,

Ready solutions are not apparent. In
moister areas the application of fertiliser
allows other species, such as oversown
legumes, to oulgrow Hieracium. This is
oflen uneconomic or unsympathetic to
nafure conservation values, The search
for & biological control agent is
underway but initial results do not look
promising. Rusts and fungl being
investigated are likely to only reduce the
vigour of Hieracium slightly and are
probably five years away,

Concemn has been expressed that
Hieracium is all that remains to hold the
soil in place in some areas, and that its
removal would be disastrous for soil
comservation. As with rabbits, we cannot
simply blame Hieracium. The plant is
clearly a successful opportunist, -
colonising counfry that has been bled of
its nutrients by animals and fire.

representative areas of tussock grasslands are
protected.

The lack of secure tenure and ignorance
have been blamed for the early land degrada-
tion. Yet the security of tenure provided by the
renewable leases and legal restraints of the
1948 Land Act has not prevented the contin-
ued degradation we are witnessing today.
The call for secure tenure is still being used to
downplay the important effects of economics,
speculation and unsustainable farming prac-
tices. Wholesale freeholding of these [ragile
public lands is unacceptable to most people
and will not solve any problems. The suit-
ability of much of the high country land for
freeholding has always been questioned and
the arguments against freeholding are even
stronger today, when the sustainability of
pastoralism itself is in doubt.

Performance standards are required for
high country pastoral lands management.
Enforcement of lease and licence conditions
is essential, but this will only be effective if
comprehensive ecological monitoring is un-
dertaken. Research and advisory bodies must
change their emphasis from the promation of
increased production to the encouragment of
sustainable land use.

Accomparnying the greater control and ac:
countability must be rationalisation of all land
contained within pastoral leases and licences.
Mountain peaks over 2000m, sensitive alpine
cushion fields, snowbanks and herbfields, ex-
tensive rock screes, wetlands, forest and
spectacular tussock grasslands are contained
within grazing leases.

Changes in land tenure, to protect these
areas as conservation land and rationalisa
tion of run boundaries, is required. This could
be achieved under a new modified Land Act
through the proposed process of categorisa-
tion {see box) or through a similar exchange
of rights between lessees and the Crown.

It mist also be accepted that there are
magnificent natural high country areas oul-
side pastoral lease land, including the
University of Canterbury’s 77,000 ha of en-
dowment lands. The objectives of sustainable
land use, the protection of conservation and
landscape values, and the provision of public
access should apply to these lands as well.

The grand high country scenery so elo-
guently described by generations of poets
and writers, and the diversity of special plants
and animals which make up such this unique
part of our natural heritage, are seriously
threatened.

The devastation of the tall North American
prairie, the desertification of Australia’s semi-
arid lands prompt our criticism. Yet our own
unique tussock grasslands are being de
stroyed before our eyes. We have a national
and international obligation to protect this
important part of our heritage, for the sake of
the species that live there, the joy and inspira-
tion we derive from its magnificent land-
scapes, and for future generations of New
Zealanders.
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