


Cover: Briar. In this issue is discussed a district cooperative 
scheme to eradicate troublesome weeds in the Mackenzie Basin. 
Although briar is a serious nuisance and infests the largest area 
it has a slower spreading rate and is therefore given third priority 
after broom and gorse. Broom rapidly spreads, first in water 
courses then advancing attitudinally on a broad front. The weeds 
committee determines the responsibility for control, and ensures 
this by arranging contracts. The scheme now in its fifth year has 
achieved good results but its strongest features are its initiative and 
the involvement of farmers and administrators in perpetuity. 
(Weeds will always occur). A gateway for tourists the Mackenzie 
has presented a tidy landscape, reflecting a certain pride of com
munity. The present scheme is a further expression of the same 
thing. 

A lino cut of the rare Castle Hill buttercup reproduced on page 76 
of Recreation in the Waimakariri Basin by J. A. Hayward and 
F. D. Boffa is the work of Dunedin artist Dr Gary Blackman. Dr 
Blackman has supplied the Ins ti tute with reprints of the lino cut 
which are for sale at the nominal price of $5. Proceeds will be 
donated to a fund devoted to the protection of the natural environ
ment. Enquiries for this fi ne work of art are welcomed. -Ed. 
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District Cooperation 
for 

Weed Control 
A. A. Innes 
Chairman, 

Mackenzie Basin Noxious Weeds Committee. 

An address to the 1973 High Count ry Field Day 
gathering, Simons Pass Station . 

The control of noxiou weeds i a very eriou problem in 
mo t districts of New Zealand and is extremely co tly to the 
individual and to the nation. In the Mackenzie we reali ed 
the problems that faced u , worked out how to tackle them and 
then got on with the job writh what i , I believe, outstanding 
succe . I am here to tell you bow we went about it, and of 
the progress that we are making. 

In 1968 we were made to recognise the weed explo ion 
in our midst by the direct comments from the Department of 
Agriculture and the Waitaki Catchment Commission which 
resulted in a urvey of broom, gorse and briar. Having 
appreciated the problem we all decided to do omething about 
it and o the Noxious Weeds Committee of the Mackenzie 
Federated Farmers was et up in 1969. This Committee 
ompri ed not only farmers, but al o repr entatives of the 

major Government agencies operating in the district. The 
Mackenzie County Council gave us tatus as a Council Com
mittee - I guess they d cided we should be made legal and 
respectable. With thi kind of upport from all the inter ted 
parties we et to work. 

The first move of the new body was to tudy the survey 
carried out by the Lands and urvey Department and Waitaki 
Catchment Commission. This urvey was requested by the 
Committee to establish the incidence and r pan iblility of all 
weeds in the area. 

Confronted with information that there were in the 
Commission's area of the Mackenzie County approximately 
670 acres infested with broom, 90 acres infested with gorse 
and 5 ,500 acres infe ted with briar, (a very conservative timate 
wruch would, at that time, cost an estimated $160,000 to 
control), the Committee drew up a policy of priorities, with 
broom as first on the Ii t. 
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From there we achieved a remarkable degree of co-opera
tion between the runholder and Crown interests to the extent 
that broom destruction on unoccupied Crown lands was carried 
out jointly with that on the occupied land . 

Of necessity, aerial praying plays the major role in all 
large areas of ·infestation. Initially fixed-wing aircraft were 
used, but helicopters proved more effective for our conditions 
and the main tool is now a boom-'equipped helicopter. Because 
it is costly and time consuming, hand spraying has minimal 
value except for light infestation and as a follow up to aerial 
work. 

We made some errors with chemicals and equipment during 
the initial tages but we have now devised a more rigid and 
exacting set of rules to produce optimum results. All mixing 
of chemicals i personally carried out by the County Noxious 
Weeds Officer to ensure quality control. Brush killer 520 has 
so far proved to be the mo t cost effective chemical for the 
results we require. 

The costs run at approximately $30 per acre for aerial 
spraying and upwards of $50 for hand application. 

During September and October, Committee members visit 
the various property managers throughout the district to discuss 
their budgeting in relation to their participation in the next 
eason's spraying programme. We are then in a po ition to 

order materials in bulk and to organise spraying contracts. 
You could call it a co-operative contract system with the County 
providing the administrative services, and the teeth if necessary. 
The work is organised for both runholders and Crown by the 
County Noxious Weeds Inspector with assistance from the 
committee members. 

In November an efficient praying programme gets under 
way, encompassing the whole district. The County bears the 
initial costs of the programme and subsequently recovers its 
co ts from those properties that have had work done. 

From a shaky start the venture has been increasingly 
successful and we look forward with confidence having now 
established that control of weed is both possible and practical. 
With broom being brought under control we are now turning 
our attention to the other undesirable plants in the District. 
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An efJi cieot machine for the job. 

The key to noxious weed control is district co-operation and 
organisation. O ther districts should be able to arrange similar 
organisations where the County acts as an overlord and 
committee areas are established as geographically required. 
We firmly believe that the political structure of weed control 
requires that authority should lie with Local Government, 
co-ordinated by a small central Council to act as a liaison with 
the Government and to direct and co-ordinate research. T he 
message I give to you today is to recognise the problems, 
organise yourselves and get on with the job. 

In conclusion I would like to thank those who are partici
pating in this programme and who, by their efforts, have given 
a lead in the field of noxious weed control. 
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Effecting a Soil and Wate r 
Conservation Plan 

I. G. C. Ke rr 
Soil Conse rvator, 

Waitaki Catchment Commission. 

An address to the 1973 Hig h Country Fie ld Day 
gathe ri ng, Si mons Pass Station. 

The Waitaki Catchment Commi sion promotes soil and 
water conservation in many ways and through several activities. 
Of major importance are Soil and Water Conservations Plans. 
The purpose of these Plans is the promotion of soil and water 
conservation in a systematic way, with a sharing of costs 
between the nation and the individual according to the benefit-; 
resulting. 

The operation of these Plans involve many aspects, many 
people. A major criteria for their success is co-operation, 
principally between the runholder and the Commission but 
also with the Department of Lands and Survey, ·the Ministry of 
Agviculture and Fisheries, the Department of Scientific and 
Industrial Research, the Forest Service, stock firms, banks, 
State Advances Corporation, trusteees, accountants, the climate 
and the prices of produce. By far the most important factor 
affecting the success or otherwise of a Soil and Water Conserva
tion Plan is the runholder. His attitude, enthusiasm, energy, 
managerial skill, financial position, health and family all affect 
the way he manages the run. 

Following an application by a runholder for a Soil and 
Water Conservation Plan, the Commis ion carries out a field 
survey principally of the soils and erosion of the property 
concerned. The information obtained in this land inventory 
survey is recorded on photographic maps of the run. The 
development of photographic mapping techniques enables 
ready appraisal of the run by the runholder, the Commission 
and all the other agencies involved. We, in the Commission, 
find it extraordinary that the use of photographic mapping is 
not more widespread. 

The procedure for putting into effect a Soil and Water Conservation 
Plan is the same for other Catchment Authorities.-Ed. 
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From the land inventory a land use capability map is 
produced showing the use capability of each unit of land on 
the run. The soils and their condition determine their classifica-· 
tion as follows: 

Land suited to arable, pastoral or forest use: 
Class I nil limitations 
Class II slight ,, 

III moderate ,, 
IV severe 

" 
Land suited only to pastoral or forest use: 

Class V nil-slight limitations 
VI moderate ,, 
VII severe 

" 
Land suited only to watershed protection: 

VIII extreme limitation 

The land u e capability map forms the basis of recom
mending any changes in land use which may be necessary for 
soil and water conservation. 

At about this stage the Commission Soil Conservator and 
the runholder together with the Field Officer of the Lands and 
Survey Department and the Farm Advisory Officer discuss 
development proposals for the run. After a period of discussion, 
budgeting and revision, a programme evolves possibly including 
fencing, oversowing and topdressing, water supplies, cattle
proofing, buildings, access, stock, plant, windbreaks, labour, 
offsite grazing, irrigation etc. 

All high country run development plans eem to aim at 
higher profit from initially higher per head production and 
secondly higher stock numbers. The key to all this is higher 
level of nutrition which can be chiefly obtained from rotational 
grazing, improved pastures and additional winter feed. 

Happily, such development achieves on ite control of soil 
erosion by grazing management and direct improvement of 
cover and in so doing many of the objectives of soil and water 
conservation are attained in any normal development pro
gramme. The improvement of vegetative cover offsite usually 
involves a substantial alteration in grazing so that the effected 
area is either spelled for a period or grazing animals are 
excluded permanently. 
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On retired land where an occupation license is granted in 
lieu of part of the pastoral lease the area remains under the care 
of the runholder and it is he who controls access to the area. 

It is fundamental that any runholder who retires land 
which is suited only to protection purpo es is, after development 
of offsite grazing, as well off financially as he was before. The 
assistance available to farmers for approved erosion control 
work is in the form of sub idies, and in some cases grants, 
towards the direct costs involved . The level of assistance is 
proportional to the benefits accruing to the individual and to 
the nation. 

Provided they will achieve erosion control the types of 
works attracting subsidies are: 

a ) 1 :1 (net 41 per cent ) : Oversowing and topdressing, 
fencing, firebreaks, offsite grazing, cattleproofing, wind
breaks. 

b ) 2: 1 (net 57 per cent ) : protective fencing, windbreaks 
(with cultivation restraints), oversowing and topdre sing 
(difficult sites ) . 

c ) grants: retirement fences. 

In the preparation of a Soil and Water Conservation Plan 
the necessary advice and administrative details concerning 
finance, the lease, water supplies, fertilizers, seeds, weed and 
pest control, water rights, irrigation, stock etc. are all made 
available through the specialist agency involved. 

When a programme is worked out, shown to be economi
cally feasible and has agreement of the runholder and the as o
ciated agencies a formal Soil and Water Conservation Plan is 
put to the Commission for approval and recommendation to 
the oil Conservation and Rivers Control Council for approval 
and provision of subsidy. Following approval by Council the 
runholder is notified, the plan is put into effect subject to the 
runholder's agreement to any conditions of approval and the 
signature of an Agreement indicating so. 

Continuing contact is maintained with the runholder 
throughout the years and each year an annual report and pro
gramme for the following year is recommended to the Com
mission for approval. 
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The Future of Retired High 
Country 
A L. Poole 

Chairman, Soil Conse rvation and Rivers Control Council. 

An address to the 1973 High Country Field Day 
gathering, Simons Pass Station. 

A Soil Conservation and Rivers Control Council review of 
progress has accepted that there are five priority regions based 
on a national assessment of the severity of erosion. South Island 
high country, including the 1\-vhole and not individual areas, 
probably heads this list. Erosion has, in places reached such a 
stage that it is necessary to remove the worst areas from pastoral 
occupation. 
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I have been asked to cover this ubject from the time run 
plans are designed, to the stage that we know little of yet -
the future of land it has been found necessary to retire from 
runs. Such land is, in the main, defined by retirement fences. 
An outline will, therefore, be given of the tep taken to arrange 
for these. 

Arranging for Retirement Fences 

• The initial request for a run plan is made to the local catch
ment authority by the property owner - either following 
discussion with the Soil Conservator, through other govern-• 
ment department staff, or from contact with neighbours who 
have run plans. 

• Following the preparation of a detailed land inventory and 
land u e capability survey of the property, discussions and 
planning, catchment authorities begin to draw up a 
programme of erosion control and development works. 

• Proposals to retire part of the land must be discussed between 
the lessee, Lands Department representative and the Soil 
Conservator before all the details are finali ed for presentation 
to the catchment authority. These plans must be effective, 
practical and economically Gound. 

• Lands Department staff and Ministry of Works soil conser
vation staff report independently to their head offices on the 
proposals and they con ult together before any submission is 
made to Soil Conservation and Rivers Control Council. 

• The Lands Department carries out the arrangements for the 
agreed change of lease (e.g. Pastoral Occupation Licence ) or 
surrender to the Crown, etc., of the retired areas. In 
appropriate cases the retired land may also be added to 
State Forest or National Park. 

• The retirement fence line is then flagged in detail by the 
lessee and soil conservator, and the catchment board either 
arranges for the supply and erection of the fence, or meets 
all the costs of doing it. 

• Maintenance of the fence is the lessees responsibility. 

• Alternative grazing is provided on lower areas for twice the 
number of stock assessed to have been grazing the retired area. 
This may be through cultivation to pasture, oversowing and 
topdressing or other mean in specialised cases. 

• There is a transition period to provide this grazing before 
stock are removed from the area to be retired. 
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Catchment authorities have initiated many soil and water 
conservation plans and associated river works in the high 
country. Some one third of Class VIII land is retired and two 
thirds is in the process of being retired or is being considered by 
the land owner and the Catchment Authority. It is estimated 
that within about ten years most of it will have been examined 
and retired from pastoral use. There is, however, much 
adjacent country that should also be examined. 

Retired Land 

The ownership of retired country is more intricate than 
desirable and the desires for its use diverse and often conflicting. 
The meeting held in Christchurch towards the end of last year 
on the "Future use of retired grazing lands," the proceedings 
of which will be available shortly, was unanimous insofar that 
all parties recognised that the country constituted a major and 
difficult problem. 

You can rest assured that following the Christchurch meet
ing, Council's policy will become clear and definite. We are 
charged with soil conservation and river control and both imply 
water control. The aim will be to achieve rehabilitation, where 
necessary, of this degraded country no matter what the tenure 
or what the problems of stock or wild animals etc. Whatever 
other uses that might, in the long run be permitted, they must 
always be incidental to the aim of rehabilitation and the need to 
maintain a vegetative cover in as healthy a condition as possible. 

The high mountains are by far the most important water 
catchment areas for the eastern side of the South Island. There 
is no need for me to tell you that, although there is an 
excellent supply of water, shortages of readily harnessed water 
at low flow times are already with us - And we are only a 
sparsely populated country using extensive agricultural methods. 
Because of its importance as a water collecting area the retired 
high country, and much associated country as well, should 
become the "blotting pad" referred to recently by Mr Ramsey, 
Chief Soil Conservator for the Otago Catchment Board. He 
was reported as saying that, "all land over 4,000 ft should be 
retired from grazing and used as a blotting pad." I could 
not agree more whole-heartedly. All animals should be removed 
from retired high country, noxiou animals got rid of and no 
animals ever allowed back except in very specific numbers and 
for very limited purposes. 

10 



There is no more efficient blotting pad than snow tu ock. 
The destruction of this, which still goes on, should cease forth
with. There can be no question about the comparative values 
between snow tu ock and its function for water con ervation 
and burned and depleted snow tu ock used for sheep grazing. 

Although tussock burning has radically declined over the 
past 15 years there are still permits issued to bum areas which 
in ome cases may be just a continuation of past practices. 
Catchment authorities and the High Country Federated Farmers 
section may need to look more clo ely at burning and the 
validity of continuing some of the practices. 

Having et its course on a policy of soil and water conser
vation first and foremost, the Council becomes committed to 
certain things. Shutting up debilitated country achieves little 
beyond removing the causes that have brought about the down
ward trend . Even in the absence of the causes, depletion has 
in many places proceeded so far that it will continue unless 
measures to arrest it are commenced. In almost all other areas 
recovery will be so slow as to be scarcely noticeable for a long 
period of time. Climatic conditions are o severe at these high 
altitudes that the regeneration of both native and naturalised 
plants is an excessively slow process. 

Likewise the rigorous climate inhibits rehabilitation 
measures. Nevertheless, some successful ones are appearing. 
They are the result of long and patient research carried out by 
several organisations but mainly by the Forest and Range 
Experiment Station of the Forest Service. The organisation 
was established in 1957, about the time the Service was charged 
with the task of noxious animal control, to survey mountain 
protection forest and adjacent land and to carry out research 
on rehabilitation. Experimentation at those altitudes is difficult, 
technically and physically, long drawn out and often disappoint-• 
ing. However by dint of persistence, hard work and competent 
team effort results are now coming to hand. 

Other organisations are working in this field. Rationalisa
tion of this work - who does what, when and where and who 
pays - will shortly be reported on by Mr Dunford who is to 
advise the Ministry of Works and Development on the whole 
field of water and soil research. 
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The next stage is for the translation of these results to 
application. In this, fwio formidable difficulties have to be 
overcome: how to apply work on a large scale and how to 
reduce costs to reasonable levels. Fortunately the ingenuity of 
New Zealanders is such that these problems will, without doubt, 
be overcome in time. There are two matters in our favour 
already. The first is that results are being obtained from the 
uses of already naturalised grasses if the seed is collected at high 
altitudes. The second is that there is a well developed aircraft 
industry capable of working at high altitudes. 

Some extension of experimental work is already being 
undertaken. The future will see this grow. Before it does the 
total problem must be surveyed from the point of view of what 
rehabilitation measures are necessary and where they are to be 
applied. 'J:his also is a large task but until it is done the next 
step, the laying down of priorities, cannot be undertaken. The 
area involved is too large and the unknowns, including costs are 
too great for measures to proceed without the setting of priorities. 

Since the results of rehabilitation measures will be reflected 
almost entirely in offsite and downsteam benefits in the way of 
improved streams and rivers and flows in them, catchment 
authorities are the only organisations with appropriate staff 
and Authority members capable of planning and coordinating 
water and soil work on a regional basis. Authorities should do 
more planning and draw in other agencies who may be better 
equipped in certain respects to do some of the water and soil 
work. Catchment authority staff cannot physically do all that 
is needed in the high country but they can cause the right things 
to happen through the National Water and Soil Conservation 
Authority and its two Councils. There are already movements 
in this direction. Two examples are the enquiry on the Mount 
White fire but which has now extended to cover the wider field 
of fire control in the high country, and the coordination of 
noxious animal control with catchment authority priorities in 
some districts. 

Great progress has been made in the last two decades in 
the productive management of occupied high country but the 
outstanding problem of severe and widespread erosion remains 
with us. The stage is now set for Authorities and Council to 
begin to undertake the very large and difficult task of rehabili
tation. 
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Animal Control Polley 
on 

New Zealand Forest Land 
K. H. Miers 

Environmental Forestry Division , 
New Zealand Forest Service . 

A talk presented to Symposia 14 
" Animals in Forests", Forest Research Institute. 

The Noxious Animals Act 1956 and the policies adopted 
consistent with that Act empower the Forest Service to control 
noxious animals generally to a level determined by correct 
land use, and to eradicate noxious animals locally where 
necessary and practicable following an order of priority 
dictated by the values at stake and at a rate governed by 
available finance. 

This policy was restated and slightly modified following 
recommendations made by a Parliamentary Select Committee 
in 1965. Cabinet further reviewed the Act and its attendant 
policies in 1970. The modifications recommended by the 
Select Committee, and endorsed later by Cabinet, relate to deer 
farming, animal research, sale of shooting rights and the 
organisation of private hunting. 

The Forest Service recognises that there are subtleties of 
definition relating to the term game management. To avoid 
further confusion, a clear distinction has been adopted between 
game management, where objectives are seen to favour animal 
population in some respect and control being the manipulation 
of populations to favour the environment. In the context of 
New Zealand, and having regard to present knowledge, game 
management is not an acceptable policy. The present Act and 
the policies outlined above are considered to be as relevant today 
as they were in the early 1960s. 

Although the primary responsibility of the Forest Service 
is in the field of noxious animals there is a degree of overlap 
with other agencies insofar as agricultural pests are concerned. 
More generally, however, responsibilities can be sub-divided 
into four broad categories: 

( i ) Where property and tangible values require protection. 
(ii ) Where aesthetic values are at stake. 

(iii ) The value of recreational hunting. 
(iv ) Deer farming and commercial value of noxious animals. 
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PROTECTION OF PROPERTY 

Activities in thi broad field are where mo t research and 
control efforts have been placed. It is convenient to subdivide 
this field into: 

(a) The protection of watershed and a ociated values; 

(b ) The protection of production forests; 
( c) The protection of agricultural values. 

(a) Protection of Watershed Values 

Priorities for work in areas where catchment condition i 
critical have nearly always been determined by downstream 
values at take. Quite naturally most rehabilitation activities 
have been concentrated, at least since 1956, in these 'critical' 
areas, (Northern Urewera, Kaweka, Ruahine and Tararua 
R ange , W airau, Hokitika and W aimakariri Catchments ), 
which are now subject to reappraisal. The Director of Protec
tion Forestry Branch of the Forest Research Institute recently 
outlined some principles and practices applying to mountain 
land rehabilitation and defined areas requiring different manage
ment treatments: 

areas which are stabilising of their own accord and require 
little if any further official attention (e.g. Kairnanawa 
R ange), 

areas where animal control and fire prevention are een 
as ufficient to achieve stabilisation (e.g. Tararua Range, 
and Hokitika Catchment ) , 

areas where animal control, fire prevention and revegetation 
measures will be required to achieve stabilisation (e.g. 
Mt Fyffe, Ka:weka Range, parts of the Wairau Catch
ment), 

areas where, in the meantime, no remedial action is 
po ible and con iderably more research is required to 
find uitable methods of treatment (e.g. Takitimu Range, 
the greater part of Canterbury including, importantly, the 
W aimakariri Catchment and the Kaikoura R ange). 

Areas requiring treatment along the above lines hould be 
subject to the application of comprehensive management plans. 
This objective has been partially achieved, insofar as animal 
control work is concerned, by the adherence to 5 year control 
plans. 

14 



Although control plans were initially drawn up after a 
subjective appraisal of catchment condition and trends it has 
become policy to place heavier emphasis on detailed objective 
assessments. Where pos ible the catchment urveys undertaken 
by the Protection Forestry Branch of F.R.I. have been used as 
a basis for problem definition and control planning. Notable 
examples are : Upper Tutaekuri, Wallis, 1967; Hokitika 
Catchment, Holloway, 1961 (a); Wairau Catchment, Holloway, 
1961 (b ) ; Takitimus, O 'Loughlin, 1969, Evans, 1969; Northern 
Urewera, Wallis & James, 1969; Taramakau Catchment, Evans, 
Wardle, Hayward & Batcheler, 1969; Southern Ruahines, J ames 
& Beaumont, 1971; Northern Fiordland, Wardle, Evans, Tustin 
& Challies 1970. 

Nevertheless, it is apparent that the Protection Forestry 
Branch cannot, with the resources available, be expected to 
direct their efforts to more than a few high priority areas. In 
any case this servicing function must undoubtedly detract from 
important research activities. To implement and administer 
scheme proposals there is an implicit requirement that 
professional staff be made available at the Conservancy level and 
this is at present being given consideration. 

The methodology of control as applied throughout the 
country is varied and certainly differs considerably from earlier 
times when control of deer and other ungulates was, in many 
areas, maintained almo t olely by government ground shooting 
efforts. The importance of recreational hunting in controlling 
ungulates was endorsed by the 1965 Select Committee and is 
now strongly encouraged, particularly in the less critical areas. 

The commercial value now placed upon introduced 
ungulates as a source of game meat and other animal products 
for export has provided a significant measure of control in areas 
which had previously been regarded as low priority, not 
justifying efforts of control by the Forest Service. This commer
cial inducement has encouraged a far greater degree of activity 
than would have prevailed with private hunting alone. Perhaps 
the most ignificant development in this field has been the 
application of helicopter shooting and recovery operations. The 
Forest Service is fully cognisant of their value for control. 
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Year 
Ended 
June 

1967 
1968 
1969 
1970 
1971 

TABLE 1. 
Quantity and Value of Export Venison 

1967 - 1972 

Price 
Value $000 Weight per lb. 

(FOB) (000 lb ) (F.O.B.) 

2.063 5.963 34.6c 
2.747 7.768 35.4c 
2.627 6.110 43.0c 
4.049 6.515 62.lc 
4.677 4.670 58.6c 

1972 (6 months ) 2.791 7.999 59.8c 

*Based on a mean weight of export carcasses of 75 lb. 

Estimated No. 
of Carcasses• 

(000) 

79 
103 
81 
87 

106 
62 

In areas which have proved to be difficult to control by 
shooting (either government, private or commercial-aerial) 
poisoning of ungulates and more particularly opossums has 
developed as the most effective control means available. 

The activity of private opossum-skin hunters is recognised 
as a useful adjunct to official control measures but is often not 
sufficient to maintain acceptable population levels. The Forest 
Service, therefore, controls opossums in some vulnerable 
protection forests by aerial poisoning. 

Where revegetation is required to rehabilitate eroded lands 
a policy of vigorous anim"\I control is pursued. 

(b) Protection of Production Forest 
The Forest Service bears the responsibility for maintaining 

the commercial value of some 1.4 million hectares of production 
forest. Consistent with this it is implicit that the depredations 
of noxious and pest animals be minimised. As with much of 
the mountan land , the effective control value of private and 
commercial hunting is seen, for the most part, as an important 
factor in the control of deer but, in the case of goats, wild pigs, 
opossums, rabbits and hares control is maintained by official 
agencies. Control of goats, pigs, and opossums is generally a 
Forest Service function whereas control of rabbits and hares is 
shared in some degree with Agricultural Pest Boards. 

A recent review of policy has resulted in the Forest Service 
having an increased role in rabbit control; the Agricultural 
Pests Destruction Council is agreeable. 
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An important feature of animal control in production 
forestry is the reduction of noxious and pest animals prior to 
conversion of indigenous cut-over forest to exotic plantations. 
This is especially so in regard to the control of opossums, rabbits 
and hares. 

( c) Protection of Agricultural and Associated Values 

The Forest Service responsibility under the Noxious 
Animals Act for agricultural lands is: 'to eradicate or control 
noxious animals locally where necessary and practicable.' 
Current activities are confined to the protection of erosion-prone 
land and reducing competition by noxious animals with domes-• 
tic stock where it is considered this significantly affects agricul
tural production. In the latter category operations are mainly 
confined to control of feral goats, as in Marlborough and Otago 
run country. 

In most areas where opossum depredations are seen to have 
a significant effect on agricultural production, control is the 
responsibility of Agricultural Pests Destruction Boards. Govern
ment has recognised that where opossums are a 'pest of local 
importance' on rateable lands then Pest Destruction Boards are 
the proper authorities to advise on, to organise or to directly 
undertake the destruction of opossums. The Agricultural Pests 
Destruction Council, on which the Forest Service is represented, 
is the agency that implements this policy. On unrateable State 
owned land bordering, or confined by rateable agricultural land, 
and where a threat to the work of Boards is likely, the Forest 
Service undertakes control or arranges for the appropriate 
Board to do the work to the extent required. 

The realisation that tuberculosis is a virulent disease of 
opo urns is of particular significance now that re-infection of 
cattle has been established. The Department of Agriculture is 
currently investigating the epidemiology of this disease in 
opossums and cattle. As the problem is confined, in the main, 
to rateable lands the Forest Service has no desire to accept the 
responsibility for control of opossums. It does accept, however, 
that where no Pest Boards exist, then the Forest Service should 
provide the necessary resources and expertise. The Forest 
Service in accepting some responsibility for control of opossums 
in these areas will be required to have a greater understanding 
of the ecology of opossums in both pastoral and adjacent habitat 
before it can properly fulfil its obligations in this regard. 

17 



The Forest Seivice and the Agricultural Pest Destruction 
Council have recently adopted a poljcy whereby control of 
rabbits on State exotic forests should be the responsibility of 
forestry staff wherever practicable. 

AESTHETIC VALUES 
The Noxious Animals Act clearly charges the Forest Service 

with a responsibility in National Parks of implementing a policy 
of control and eradication of noxious animals where they are 
seen to be a threat to the preservation of the indigenous fauna 
and flora. This responsibility is emphasised in the National 
Parks Act 1952 viz; 'the native flora and fauna of the Parks 
shall as far as po.5Sible be preserved and the introduced flora and 
fauna shall as far as possible be exterminated.' A similar 
responsibility is involved in the protection of land reserved for 
the preseivation of indigenous features (e.g. Forest sanctuaries, 
parts of Forest Parks, Scenic Reserves and Reserves for the 
preservation of fauna and flora.) 

Correlation between animal and country. Scientists of the N.Z. Forest 
Service Experiment Station determining the condition of red deer in 
Cupola Basin. 

Photo: E. C . White 



RECREATIONAL HUNTING 

As an ancillary control measure the Forest Service 
encourages hunting as a legitimate recreational use of most 
forests. This policy is of special importance in areas that are 
geologically stable and are of low erosion risk but it does not 
mean that the Department is prepared to manage these forests 
for the game resource that lives within them. One of the main 
reasons why this attitude is adopted is that in some controlled 
priority areas, animal numbers have been reduced to a level 
commensurate 'Wlith a positive vegetation response, but it has 
not yet been shown that these responses indicate an irreversible 
or permanent trend. In the priority areas at least, we must 
adopt a policy of continual, and in some cases, even more 
intense control. 

In areas of lower priority it is usually difficult to identify 
positive responses but this is because of a lesser level of control 
The question of game management in areas which have little or 
no priority is constantly being reviewed, but until qualified 
research can demonstrate that this practice can be safely adopted 
and until government resources are sufficient to properly manage 
them, then no change of policy can be entertained. 

Consistent with the policy of control (and eradication 
locally where necessary) of noxious animals, but somewhat 
contrary to its spirit, the Forest Service together with the 
National Parks Authority recognises, with reservations, the 
attraction value of the wapiti herd as a means of encouraging 
hunting in Fiordland National Park. A reduction in density 
of wapiti, while necessary, can largely be avoided by the selec
tive shooting policy aimed at red deer and red deer-wapiti 
hybrids. Thus, while the rehabilitation of the indigenous 
environment is still the prime objective, some concession is made 
to recreational interests, with commercial operations being 
controlled also. 

To encourage recreational hunting the Forest Service bas 
fulfilled its obligations as outlined by the 1965 Select Committee. 
This has been mainly achieved by providing: huts ( 644 ) , 
shelters ( 36), vehicle bridges ( 26), footbridges ( 142), cable
ways (22), vehicle fords (29), car roads (2900 km), four
wheel-drive tracks ( 1300 km) and cut tracks (about 4000 km), 
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increased information services by way of brochures, pamphlets, 
hunting maps, field advisory services, public talks and other 
assistance to hunters by way of officially sponsored private 
hunting programmes. The Forest Service is aware of the 
continual problems faced by hunters in gaining access to State 
lands for hunting and is deeply involved in negotiations to 
improve means of legitimate entry. 

COMMERCIAL ASPECTS 

At the present time practically every noxious animal has a 
marketable value, both as a source of animal products and the 
provision of live material for zoological gardens and other places 
of public display. The Forest Service where po sible promotes 
the taking of dead animals for sale and attempts to ensure that 
areas of operation are allocated as equitably as possible. This 
applies to all noxious animals including opossums. 

The system of block allocation for venison and other 
game meat recovery operations is at present under review in 
an endeavour to ensure that: 

(a ) effort is directed to the maximum advantage in critical 
priority areas, 

( b) recovery companies can operate on an efficient and 
profitable basis. 

To exemplify these needs regard must be had for the 
problems associated with an increased number of operators 
seeking a decreasing number of available animals. The industry 
has until now retained its viability because overseas prices for 
venison have been maintained in spite of, and perhaps even 
because of, a decreased deer population. The recent removal 
of import controls has accentuated the problem by providing 
no restraints on the availability of helicopters. 

It may be necessary to control helicopter meat recovery 
operators by licensing their aircraft for game meat recovery or 
alternatively by zoning the country into separate but viable 
helicopter hunting areas. 

There are many attendant problems. Before these issues 
can be resolved it will be necessary to obtain the agreement of 
other State land administering agencies and the Ministry of 
Transport. 
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The 1965 Select Committee recommended that legislation 
be introduced which would permit the keeping of deer in 
captivity for farming. Apart from the screening of applications 
to ensure that animals are not permitted outside their feral 
range and to ensure that the farms are not located on erosion-• 
prone lands, the licensing of applicants is the responsibility of 
the Department of Agriculture. Similar regulations applying 
to the keeping of noxious animals for public display purposes, 
are administered by the Forest Service. Table 2 summarises 
the position. 

TABLE 2 
Noxious Animals in Captivity 

Deer Farms Other permits issued for noxious animals 
>rest 

Llcenced 
>nservancy Licenced Proposed Breeding Public Zoological Trappers Pets R esearch 

for sale or and 
export etc. Display Gardens Exporters 

uckland 11 5 5 5 4 21 
otorua 4 9 4 6 2 3 8 
Tellington 3 7 11 11 4 13 
elson 1 2 2 1 1 21 
Testland 4 3 1 2 3 
anterbury 1 3 7 2 2 4 1 
mthland 6 2 10 2 1 6 1 

otal 10 38 27 44 17 13 76 3 

Conclusions: 

The noxious animal problem is now less acute than it was 
when the Noxious Animals Act was promulgated. The 
commercializing of noxious animals has greatly increased the 
incentives to hunters, especially in those areas of low priority 
not covered by Forest Service control operations. 

The economic strength of the Common Market countries 
is such that the demand and high prices for venison are likely 
to continue. Sport hunters may seek greater opportunity to 
pursue the animals presently killed by commercial hunters. 

In priority areas there is ample evidence to show that 
animal numbers will have to be maintained at very low 
densities and some experimental work indicates that poisoning 
may be more effective in achieving this than would be the case 
by hunting. 
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53 
36 
49 
28 
13 
21 
28 
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Conservationists can be expected to press for increased 
animal control in National Parks. It is the Forest Service view
point that noxious animal control policies and practices should 
be seen to favour the environment as a whole, rather than 
promoting the harvesting of alien game mammals as the 
principal object of land use. 
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Proteetin g Our Environment 
Mr Duncan Macintyre 

The Lincoln College Orientation Address, 1973. 

When I was a public figure I was delighted as school 
principals disposed of the breakup speech - because I used to 
have to make some. Had I been a student I would have been 
even more pleased. But here I find myself trapped by your 
cunning into delivering an orientation speech at the beginning 
of the year. As a back country farmer I am delighted to have 
the chance to address the hope of the nation - your students. 

If there is one piece of advice I would like to give to 
anyone wlhose work is concerned with protecting our Environ
ment, it would be this, "Get the facts first". 

There has been more harm done to the cause of conser
vation by well meaning idiots and fanatics than any amount 
of industrialists, chemists or even politicians. Let me give you 
a quote from a statement by the British Undersecretary for 
the Environment, Eldon Griffiths, who said last year: 

We know from experience that fine words and grand generalisa
tions cure no pollution. Nor for that matter does sweeping 
legislation. The job of doing what is needed to protect the 
environment instead of just talking about it nearly always comes 
down to the unglamorous details, to the public health inspector 
poking around in the cesspits and incinerators, to the alkali 
inspector measuring the grains of dust emitted from a factory 
chimney and to pressing ahead with the work of the Committee 
dealing with back-siphonage in sewers. 
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I would say there speak a man who knows what environ
mental care is all about - and you will note he is talking facts. 

There is a place for rhapsodising about green trees and 
sparkling waters; and apart from enjoying them yourselves, or 
educating others to do o, that place is after you have made 
sure they will remain in that condition. 

At the 1970 conference in Europe on conservation, the 
Duke of Edinburgh commented that all the talk, and all the 
papers without concerted effort were so much effluent under 
the bridge. Knowledge, in itself is not power - it has to be 
translated into action. All the books ever printed have not 
slowed by one inch the continuing expansion of the Sahara 
Desert. And it certainly was not books alone that turned 
Molesworth Station from wasteland into a profitable run. 

So it is applied knowledge we need; and you are the people 
we will be looking to to supply much of it in the future. There 
are probably more opportunities for young men in the fields of 
ecology and the environment today than in any others, particu
larly for men of science with sound practical backgrounds and 
wide experience. But you will have to kick many doors open 
and work for some time before this simple fact is realised by 
our universities, our government departments and our boards 
and authorities. 

Some profe ors there are who have seen through the mists 
of tradition of set patterns and public service establishments and 
pay scales. Some students have taken their advice - and 
found it impossible to get a job. 

These words Ecology and Environment have not been 
accepted by many as being something you can study and 
apply - we had the same trouble when they invented Soil 
Conservators. 

Suggest that there is just as much need for a Lands Depart
ment Field Officer or a National Park Ranger to have a degree 
which will earn him an increment of pay - as a Forest Service 
Officer - and they know you are daft. 

Tell some farmers that wee Willie could benefit from the 
academic side of university life and they consider you 
dangerous - either trying to wean him from the home farm or 
fill his head with new fangled ideas. 
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The Environment of the future will be in your hands - this 
may sound like one of those empty statements speakers at a 
function like this are expected to make, but it happens to be 
quite literally true. 

I stress the wide experience, because one of the problems 
in environmental work today is that we have altogether too 
many experts - in their own fields. But too many of these 
have never realised that a man can be an expert in his own 
narrow field and rather more than averagely ignorant in most 
others. The term used to be "absent minded professor". Today 
in some fields of knowledge there is the chance to know more 
and more about less and less. 

We find Doctor This and Professor That holding forth on 
various subjects to a meekly accepting populace that rarely 
suspects that the prefix that carries an implication of wisdom 
actually denotes a specialist - in some other field. 

Stephen Leacock, the Canadian humorist, told this story 
against himself some 30 years ago. He said that when he first 
received his doctorate - in philosophy - he was inordinately 
proud of it, and u ed to sign himself "Dr Leacock" on all 
occasions. One time he was on a ship when the steward came 
to him with a message, "The Captain's compliments Dr 
Leacock, and could you please have a look at the Second 
Stewardess's leg?" 

"I was off like a shot," Leacock reported "recalling the 
obligations of the medical profession - but alas when I got to 
the cabin I found someone had beaten me to it - he wa a 
doctor of divinity." 

As they get older their interest in legs, even though a very 
important part of your environment, wanes and they substitute 
conservation. We will have a less confused public - and 
stewardess - when we can be sure that the people who are 
telling us what we should do are those we know are competent 
to do so. 

Another problem we have had, and which shows no sign 
of being solved, is the number of warring factions that compete 
for public support on this front. The voice of the moderate is 
too seldom heard about the land, and we need him sadly. 
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To quote Alexander S. Adams of the U.S.A. writing of 
conservation : 

There are few causes left today in which a person can become a 
martyr quite so quickly - completely absorbed in what he is 
doing he can persuade himself that the angels are on his side. 

Part of your task will be to help the public, and the 
government departments many of you will work for, under
stand that truth is not always on the side of the loudest 
battalions. H ave a quiet look at the controversy - beech forest 
use. 

As a working rule it may help to remember that, usually, 
the greater the ignorance the louder the voice; the informed 
have faith in their arguments. Along these same lines is the 
quote, "There must be a shortage of truth, from the way lots 
of people stretch it." "A wi e man is never as sure of anything, 
as a fool is of everything." 

Protect us also from the intolerance of the expert (ex-• 
spurt - a has been drip under pre ure ) , that form of 
racism which comes from believing that a man with a degree 
is, ipso facto, a better and wiser man than his neighbour. This 
is a type of apartheid we have had few protests about. 

He may be, or he may not be, all we can say for sure 
is that he is probably better informed on his cho en subject 
or was when he passed his exams, which may have been two 
generations ago, in a world where much knowledge is outdated 
each year. 

Beware also of the popular catch cries. The motor car 
kills more people each year than insecticide sprays - and no 
one calls for it to be banned. Without insecticides, fertilisers 
and weedicides many more millions would die from starvation 
in many of the world's underdeveloped countries. 

I quote Eldon Griffiths again - and he is speaking of 
Britain, not some poor pastoral country : 

"The hard reality is - and surely it is nothing for us to he ashamed 
of - that only modern industry and modern technology and modern 
fertilisers - the very economic growth that so many people afford 
to despise which has made it possible for the mass of ordinary 
people to have anything Jike a decent standard of life in this 
island. The real alternative to modern pesticides and complex 
industrial processes and all their consequences is not happy country 
dwellers living in pleasant cottages - as Brueghel painted them. 
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The only alternative is the sort of mass misery we associate with 
the Bengal famine." 

Put another way - Ecology is the most important thing 
in the world - until the lights go out. You will have time to 
consider this last tatement as you grow older and take part in, 
or watch from the sideline the many campaigns to be waged in 
the future as each parochial group or area defends its lake, its 
river or its acres from the Electricity Department. A minority 
of informed people are working to save our environment. A 
few more think they are. But far too many - some of them 
understandably confused by conflicting statements by so-called 
experts - feel there is plenty of time yet for action and anyway, 
the scientists will come up with something - so why bother? 

Besides, the air is still transparent here - some times at 
least when the farmers are not burning off. And the grass 
still green - sometimes if you can afford to waste energy and 
resources by pumping into the air with a hot westerly blorw:ing. 

The sea is not thick enough to walk on, so the whole thing 
is probably just an alarmist move by conservation cranks. And 
even if it turns out we are in trouble, we can always stop the 
cars and the factory chimney and it will be all right, as soon 
as the smoke clears away. 

Unfortunately there is a catch in this theory. Let us look 
at one natural resource that needs a bit of trimming -
PEOPLE. We talk blithely of zero population growth as an 
instant solution to all our population problems. And you of 
your generation will be looking at it more and more. But let 
us look at some facts. 

Take this quote from the Commission on Population 
Growth and the American Future which states that "even if 
immigration from abroad ceased, and couples had only two 
children on the average - just enough to replace themselves -
our population would continue to grow for about 70 years; 
there is a minimum lag of about 70 years between initiating 
a stable population policy, and the actual achievement of a 
stable population level." 

Now this means that if we decide today to follow a policy 
throughout the world of zero population growth - and there 
is no possibility of this happening in the near future - we 
could not achieve the result - a stable population, until about 
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the year 2040 and by then, according to many experts, it may 
not matter very much to any of us. 

If you want to set your mind on edge read the MIT report 
for the Committee of Rome - Exponential. But the real 
danger here is that most of us are either confused by figures and 
expert forecasts, or untouched by any personal feeling of 
impending danger. And this is compounded by one of the 
very qualities that has long been claimed as one of the greatest 
advantages of the human race - Adaptability. 

As our planet gets a little dirtier, our air a little harder to 
breathe, our waters a little more dangerous, we tend to adapt 
by forgetting how they used to be. Just as a large section of 
our population is too young to remember a time when even 
city dwellers did not bother to lock their houses when they went 
out for an hour or two. Do you remember those days? 

Now we have people in their mid 20s who have never 
known the freedom of being able to swtim in unpolluted waters, 
or to drink without fear from any creek they were crossing. 
We have adapted to those changes and, in adapting, have lost 
any feeling of need to do anything about them. 

And perhaps it is this, even more than the uncontrolled 
growth of technology and population, that is the real threat to 
our environment. Because whilst it does not sound as dramatic 
as the threats from uncontrolled breeding, deadly insecticides 
or the greed that wastes our increasingly scarce natural 
resources, what most threaten the survival of our planet are 
our lack of understanding and our refusal to care. 

In a speech last year I raised the question of how many 
New Zealanders would be prepared to pay 50c a week for the 
rest of their lives to save one lake from being raised. Now I 
plucked that figure in that illustration from the air, taking it to 
illustrate the point that while many people talked conservation, 
too few would be prepared to give up roughly the price of a pack 
of cigarettes a week for life - paid say in extra power bills -
to save any particular lake. 

But most people missed the point entirely and in at least one 
newspaper there was a spirited controversy about where I got 
the figure of 50 cents and whether it was an accurate estimate of 
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the cost of NOT raising Lake Manapouri. Only a minority recog
nised tha:t it was the principle that was important, not the 
amount. I was not quoting, in that case, any particular figure, 
it could have been 10 or 100 cents. The question was, how many 
New Zealanders were prepared to pay hard cash to back up their 
spoken support for conservation that brought them no immediate 
cash benefits. The answer would have surprised few of us -
and I was only discussing one lake - because most of us think 
we care, but not to the point of caring actively. 

Yet even caring actively is not enough. It must be 
informed caring if it is to succeed. Probably as much harm 
is done to the conservation movement by conservation fanaticism 
as by industrial greed. As I said earlier, we must u e the world's 
resources to live. 

You do not find much enthusiasm for conservation among 
people to whom the height of luxury is one quare meal every 
other day - and there are millions in this category. Abolish 
all insecticides and weedicides overnight, and there will be 
millions more - and where is your enthusiasm for conservation 
then? 

The man who fears burglars is the man who has something 
worth stealing, and most of the world today does not come into 
this category. Even in the rich areas, the fat cat countries, and 
New Zealand is one, it has been said that every man is a con
servationist until the lights go out. 

There may well be a considerable change in peoples 
thinking about our power resources when the time arrives for 
them to make the choice between saving a lake most have not 
seen except in pictures, and giving up TV or their electric 
blankets because there is no longer electricity to run them. I 
would be the last to suggest they should not have a choice -
but it is a choice you may have to make. Now the choice 
between scenery and entertainment may not sound important 
compared to the choice a poor country must make between 
hunger and an unspoiled environment, but human beings make 
their real choices between alternatives closest to them, which is 
part of our problem with the Environment. 

So it may not be idealistic to focus on our local and com
paratively minor problems but these are the ones where we 
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have the most hope of getting action. And when the day comes 
that an informed majority demands that our immediate environ
mental needs take priority we will want a nucleus of trained 
men and women who can give us the facts. And they should 
be you. Hence my advice - get the facts. 

Conclusion 
There is a great future for you and, I hope, through your 

efforts for us. The world needs trained ecologists with broad 
understanding not only of the environment as a subject but also 
of people who are an important part of it. As you study your 
techniques, do not forget the average man in the street because 
the other half of your ideas is his acceptance of them. If you 
can communicate with him, and arouse his enthusiasm the 
world is yours to shape. If you forget the need for this or 
consider it unimportant we are all in for a lot of trouble. 

You have ahead of you a career that combines the two most 
important factors any life's work can have: continual challenge 
and the opportunities for lasting growth. I wish you the best 
of success in your studies, not only for you but for all of us. 
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Study Groups for the Clutha 
Power Development Proposals 

The following are the Terms of Reference and Representa
tion Schedules of Study Groups established to consider and 
report on matters associated with the proposed hydro-electric 
power development of the Clutha River. 

It will be necessary for the Report on "The Effects of 
Hydro-Electric Power Development on the Resources of the 
Clutha Valley" (with special reference to Scheme 'D' and 
Scheme 'Q ( b )'), together with such other available literature 
relating to a specific study, to be reviewed prior to undertaking 
further research. 

An assurance has been given that affected roads will be 
replaced to existing standards, and on present routes, and for 
thi reason the subject of "Alterations to Communications" is 
not included for study. However, if a study should show that 
a variation to the roading system is of significance to a 
particular locality, comment should be made accordingly. 

Communication among conveners of study groups is essen
tial to ensure that maximum use is made of information, and 
also to avoid a duplication of effort in basic research. Where 
a group is of the opinion that there is advantage in calling for 
submissions from interested and affected organisations, then 
it is free to do so. The Working Committee requests this 
approach to information to be widely u ed. 

Where the study allows it, priority shall be given to Scheme 
'D'. Where a difference of opinion arises between groups as to 
responsibility in the Terms of Reference the issue shall be 
referred back to the Working Committee for decision. 

Groups requiring specialised equipment should advise the 
Working Committee of precise needs at an early date. 

Several terms of reference require progress reports by late 
February 1973. Where no date is given, every effort should be 
made for a progress report to be submitted early in 1973. The 
target date for submission of all reports, apart from tho e of a 
purely technical nature, is May 1973. 

This foreword forms part of the Terms of Reference for 
all study groups. 

G. P. KELLER, 
Chairman, Working Committee. 

There were 84 investigators appointed last year to 11 groups set up to study 
specifically the effects of proposed hydro-electric power developments on the Clutha. 
Government (29.6. 73) have now called for a multiple use survey of all the resources 
of the Clutha Valley, A policy statement by the Prime Minister a few days earlier 
was that no dams are to be constructed below Roxburgh wh ich is in accord with the 
Labour Party manifesto. Scheme Qb discussed here is therefore in abeyance. A 
scheme for the Upper Clutha has not been opposed. For fu.rther comments see 
p.40. -Ed. 
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STUDY GROUP ONE: Social Effects Including 
Displacement of and Changes to Communities 

1.1 The areas covered by the study shall be the 
(a) Municipalities and townships adjacent to the Clutha 

River upstream of and including Alexandra 
Borough. 

(b) The rural area generally adjacent to the Clutha 
River extending from Clyde Township through to 
Lakes Hawea and Wanaka, and adjacent to the 
Kawarau Gorge. 

( c) Townships adjacent to the Clutha River downsteam 
of and including Roxburgh to Tuapeka Mouth 
Township. 

( d) The rural area generally adjacent to the Clutha 
River downsteam of Millers Flat to Tuapeka Mouth 
Township. 

1.2 The group shall enquire into the social and associated 
effects likely to be brought about by the hydro-electric 
development of the Clutha River by proposals known as 
Scheme D and Scheme Q (b) and variations as decided. 

1.2.1 The group shall make a general assessment of such things 
as age, occupation and preferences of persons likely to 
be displaced within the areas referred, and advise on the 
net gain or loss of population within the said areas. The 
influx of temporary staff and work men for construction 
purposes and permanent staff for maintenance and 
operation shall be taken into account. 

1.2 .2 The assessment relating to displaced persons shall be used 
as a guide to advise of action that might be considered 
desirable to re-settle individuals, families and businesses. 

1.2.3 The group shall assess th,e effects of disturbance within 
one borough, township and rural area on another, 
collectively within the areas knoWn. as the Upper and 
Lower Clutha and in a general way the combined effect 
on the Province of Otago. 

1.2.4 The group shall give such consideration as may be 
warranted to the effects on schools, hospitals, health 
services and similar institutions that displacement of 
persons may cause. 

Qb: t hree dams, 4 709 a cres farmland inundated, 55 farm properties in some way 
affected, 351 persons to be displaced. 

D: nine dams, 4557 acres farmland inundated, 36 farm properties in some way 
affected, 157 persons to be displaced. (Interdepartmental Committee Report) 

31 



1.2.5 The group shall include a consideration of any opportu
nities for special betterment for the communities of the 
area arising from the proposed hydro-electric power 
development. 

1.3 During the study the group shall make general enquiry 
as may be necessary to gauge local opinion on the 
removal of cemeteries and commemorative plaques. 

1.4 If during the course of its study the group consider other 
relevant factors should be investigated it shall first have 
regard to the terms of reference for other study groups to 
ensure there is no duplication of effort before investi
gating the same. 

STUDY GROUP TWO: Investigation of Irrigation 
and the Provision to be made for it in Development 

2.1 The group shall study the effect of Scheme 'D' and 
Scheme Q (b ) and possible variations on existing Govern
ment irrigation schemes and in particular the nature and 
cost of any alterations required to such schemes, and the 
effect which any loss in irrigated areas would have on the 
various irrigation schemes. 

2.1.1 The group shall study the effect of the hydro-electric 
power schemes on existing private irrigation schemes and 
the alterations which may be necessary and compensation 
for effects on such schemes. 

2.2 The assessment of irrigation coverage which could be 
provided by gravity as a result of the construction of 
Scheme 'D' including the preliminary definition of race 
lines and points of supply. 

2 .2 .1 The assessment of irrigation coverage which could be 
provided by pumping from lakes formed or from exist
ing or possible gravity supply races. 

2.2.2 The soils, geology, topography and possible land use 
involved and hence the irrigable area and usage within 
schemes defined by 2.2 and 2.2.1. 

2.2.3 The likely capital and operating cost of schemes defined 
by 2.2 and 2.2.1. 

2.2.4 The economics of irrigation as defined by 2.2, 2.2.1 
2.2.2 and 2.2.3 including the effects of changes of land 
use and areas of possible orchard re-establishment. 

Qb: 518 acres present irrigation to be inundated, a possible total of 2000 acres 
of irrigation (includes a small area of existing irrigation) . 

D: 1730 acres present irrigation to be inundated, 15,167 acres remain unaffected, 
additional potential 13, 731 acres, a possible 28,900 acres irrigable. 

(Interdepartmental Committee Report) 
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2.3 The amount of water which it is desirable to set aside 
for irrigation, possible means and points of its supply, 
and power requirements for irrigation pumping and 
other water usage. 

STUDY GROUP THREE: Possibility of Establish
ing Orchards in Advance of Flooding 

3.1 The group shall make an assessment of possible 
relocation of existing orchards having regard to soils, 
climate and the potential level of production. 

3.1.1 The group shall be advised on land purchase procedures 
and shall report on the availability of land for re-estab
lishment as required. 

3.2 The group shall advise on replacement needs by areas, 
numbers of trees, species and varieties with allowance 
for industrial expansion and trends and any ancillary 
services. 

3.3 The group shall advise on a development programme 
including tree sources, labour requirement, irrigation, 
frost protection, housing, buildings, machinery and 
equipment and timing of operations. 

3.3.1 The group shall advise on which department in its 
opinion shall be responsible for development and 
management during the establishment of relocated 
orchards. 

3.4 The group shall advise on re-settlement terms, finance 
and selection rights of displaced orchardists. 

3.4.l The group shall study and advise on income differences 
and sources of finance till the trees under establishment 
reach maturity. 

STUDY GROUP FOUR: Basis of Compensation 

4.1 The group shall define areas affected by Scheme 'D' and 
Scheme 'Q ( b ) ' and variations. 

4.2 The group shall advise on effective ways of informing 
affected individuals and organisations of their rights 
under existing legislation. 

4.3 After having regard to the findings of other study groups 
and policy attitudes as already conveyed by government 
to affected organisations and owners, the group shall -
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(a) report on the application of the present law to 
individuals and community groups both rural and 
urban in the Clutha Valley; 

(b) comment on the adequacy or otherwise of such law 
to meet the special problems of the area. 

4.3.1 The group shall advise if the law as administered by 
present procedures is considered adequate to meet special 
requirements including purchase in advance, and if not 
to suggest such modifications as may appear appropriate. 

4.4 The group shall advise on re-settlement terms, finance 
and selection rights of displaced property owners. 

4.4.1 The group shall study and advise on income differences 
and sources of finance. 

STUDY GROUP FIVE: Ecological and Environ
mental Effects of Creating Lakes and Controlling 
Lake Wanaka 
5 .1 The group shall study the characterisation of the present 

ecology, both floristic and faunistic, and evaluate effects 
that may be induced by the creation of lakes along with 
suggestions as to haw detrimental effects may be miti
gated. 

5.1.1 The group shall assess possible eutrophication. 
5.1.2 The group shall undertake an environmental study of 

Lake W anaka and the proposed man-made lakes, and 
shall evaluate any detrimental and beneficial effects of 
the proposals. 

5.1.3 The group shall undertake a specific study of the beaches 
of Lake W anaka including the possible establishment of 
new beaches. 

5.2 The group shall advise on the removal of affected 
indigenous and exotic trees and shrubs in advance of 
actual flooding, and on the effect of control of Lake 
W anaka on indigenous and exotic flora. 

5.2.1 The group shall make a broad assessment of requirements 
for replacing the species affected by the proposals. 

5.3 The group shall receive a report from the Ministry of 
Agriculture and Fisheries on agricultural and horticul
tural effects of the proposals including those resulting 
from changes in ground water level. 

Present compensation provisions are under revision. The problem has been the 
grounds for assessing compensation which is based on current m•arket value with no 
concern for real losses, relocation costs or compensation for intangibles such as 
losses in the personal sense, emotional attachment to the land, a home or a way of 
life - a take it or leave it procedure with little consideration for the concept of 
equity. -Ed. 
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Wanaka, a shoreline or nalional interest. Few wish to see it al tered. One 
proposal was to control the levels within their natural limits (see lower 
pho10). Present government policy is to keep Wanaka Cree of control 
structures and legisla1ion is to be enacted 10 protect the lake. 



STUDY GROUP SIX: Climatic Effects of Creation 
of Lakes, and Particularly on the Incidence of Frosts 

6.1 The group shall review the horticultural effects of 
possible changes in climate. 

6.1.1 The group shall appraise experience within New Zealand 
of the creation of lakes on the Waitaki and Waikato 
Rivers, at Roxburgh and elsewhere. 

6.2 The group shall examine the elements of the climate 
that could be influenced by the creation of new water 
levels, namely, 
(a ) Fog pattern and therefore frost incidence. 
(b) T emperature. 
( c) Meso and micro--climate changes. 
( d) Present airflow pattern and possible changes m 

air drainage. 
( e) Evaporation losses from still water. 
(f) Effects in evapotranspiration rates in adjacent areas. 

6.3 The group shall delineate the area likely to be affected. 

STUDY GROUP EIGHT: Possible Variations to 
Proposals 'D' and 'Q ( b )' 

8.1 The group shall receive alternative proposals submitted 
by organisations and persons and shall forward them with 
preliminary assessments and comments on feasibility and 
social and land uc;e effects to the New Zealand Electricity 
Department for evaluation. The group also will as.c;emble 
relevant local data and recommend as to which alterna
tive data it considers worthy of further consideration. 

8.2 The group shall report to the Liaison Committee on 
proposals received and those recommended for further 
consideration. 

Photo Opposite: 
The CROMWELL dam is planned with a headwater of 560 ft, a level 
40 ft below the bridge deck. The Lowburn flats will be flooded . The 
CLYDE dam will inundate most of the orchards in the Cromwell gorge. 
These are but two of the nine dams proposed in scheme D . Some alter&· 
tions to the scheme were to have been considered to find ways of reducing 
the undesirable effects. 
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STUDY GROUP NINE: Alteration to the Balance 
of High and Low Country on Properties Affected 
by the Proposals 
9.1 The group shall investigate those properties affected by 

the proposals, with reference to any resulting imbalance 
of low to high country. 

9.1.1 The group shall carry out a land inventory and capability 
survey of the pastoral properties so affected. 

9.2 The group shall investigate and recommend adjustments 
in area. 

9.2. l The group shall investigate and recommend on the 
provision of irrigable land to offset loss of low country 
on or adjacent to those propertie5 affected. 



9.3 The group shall investigate the sub-zone between low 
and high country with respect to increased utilization by 
subdivision and improvement to cover. 

9.3.1 The group shall investigate possible loss of stock water 
supply and mean of replacement. 

STUDY GROUP TEN: Formation of R ecreationai 
Areas Adjacent to Natural and Man-Made Lakes 
and Access to same 

10.l Following a planning survey the group shall investigate 
the need for and location of recreational reserves, in 
addition to the econdary use of N.Z.E.D. land, and in 
addition to the statutory requirements of riverbanks 
and lakeside reserves. 

10.2 The group shall report on requirements for public use, 
financing thereof and sources of finance for the same. 
To this end the study group shall also consider the 
establishment of a nursery in adequate time prior to 
commencement of construction works. 

10.2.l The group shall recommend on the widths of lakeside 
reserves in excess of areas referred in 10.1, and shall 
advise on access requirements to all the propo ed reserves. 
Consideration shall also be given to the type of 
recreational requirements appropriate to the area. 

10.3 The group shall report and recommend on the future 
control of proposed reserves, for the area from W anaka 
to Clyde and from Roxburgh to Tuapeka Mouth, i.e. 
Recreation Park Board or local control. 

10.3.l Subject to 10.3, the group shall report on desirable 
representations on such a park authority and possible 
sources of finance for operation and maintenance. 

10.4 The group shall enquire into the desirability of preserving 
items of historical interest. For the purpose of this 
section the group shall co-opt members of the Otago 
Regional Committee of the Historic Places Trust. 

10.4.1 Submissions shall be invited from local groups interested 
in the preservation of historical buildings and objects. 
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STUDY GROUP ELEVEN: Siltation and Hydraulic 
Effects 

11. l After tudy of available information advise on research 
requirements and field work considered nee ary for 
the study listed below. A report on such needs shall 
be submitted by the end of February 1973. 

11.2 The group shall consider the movement of material, the 
effects it could have on the ilting of lakes formed by 
power development, and possible methods for its control 
a follows: 
( 1 ) Movement and mineralogy of suspended sediment 

within the Clutha Catchment. 
(2) Movement of bed-load in the Kawarau River and 

Clutha River between Cromwell and Roxburgh. 
( 3 ) Flushing of deposited sediments through power 

structures including down-river effects. 
( 4) Disposal of deposited sediments by dredging and 

use of silt to build up low terraces. 
( 5 ) Control of sediment movement at its source by 

local means or by catchment restoration. 

11.3 The group shall advise on the effects of the rise in water 
levels associated with the formation of lakes, on power 
structures, roads, agriculture and land usage, populated 
areas and aesthetic as follows: 
( 1) The likelihood of small scale bank slumping around 

the edges of lakes. 
( 2 ) The possibility of large scale movement of slopes 

including landslide and related phenomena. 
( 3 ) The rise in water tables and leaching of Tertiary salt 

beds particularly in orchard areas. 
( 4 ) The possibility of leakage around dams and means 

for its control. 
( 5 ) The formation and re-adjustment of deltas result

ing from the control of Lake W anaka including 
H awea River. 

( 6 ) The need for beaching or grading of slopes around 
lake shores. 

( 7 ) The need for special clearing or treatment of areas 
where water depths will be shallow. 
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11.4 The group shall report on the effects of power structures 
and new roading on slope stability, the definition of 
problem areas such as Kawarau faces, and possible 
methods of control. 

11.5 The group shall report on the effects of fluctuating river 
flows on the stability of river banks especially in the Inch 
Clutha and river mouth area, and on the movement of 
sediment in the lower catchment. 

11.6 The group shall report on the effect on marine beaches 
and the mouths of the Clutha of hydraulic and sediment 
load changes in the river resulting from the proposed 
development. 

11. 7 The group shall consider and report on any improvements 
in hydraulic and sediment condition likely to result 
from the propo ed development, with suggestions on how 
the e may be achieved. 

STUDY GROUP TWELVE: Possible Recovery of 
Minerals 
12.1 The group shall estimate the quantities of alluvial gold 

and any other heavy minerals within and adjacent to 
lakes to be formed. 

12.1.1 The group shall advise on the working of the mineral
bearing sediment , determined in 12 .1, by various dredg
ing methods prior to and after lake formation, to remove 
ilt, reclaim new land and rehabilitate previou ly mined 

areas. 
12.2 The group hall advise on the quantitative estimation of 

any other mineral resource, metallic or non-metallic. 
12.3 The group shall undertake an economic evaluation of 

recovery techniques in relation to the value of the 
resource. 

TWO IMPORTANT POLICY DECISIONS were declared by government in June 
of this year. The first, to oppose any darn construction below Roxburgh, thus 
expressing a w·Wingness of government to scrap hydro e.lectric development proposals 
for the Lower Clutha, although the Minister of Electricity is less certain (Otago 
Daily Times 16.3.73, 30.6.73, 3.7.73, 4.7.73). An Upper Clutha scheme is likely to 
proceed but Plan Qb, the more acceptable of four schemes below Roxburgh, probably 
will never eventuate - the land and landscape in its present form is valued so, and 
the wish of the Otago people is met to some extent. This represents a saving in 
acreage of Class 1, 800; 2, 1840; 3, 212; 4, 1347; Classes 5 and 6, 510; a total of 

4,709 acres (not a small area in the valley context) of which 461 were crops and 
orchards. A present maximum agricultural earning capacity of . 745 $rn per annum 
stands, 351 persons need not be displaced, $85m installation costs are saved. The 
area will not have an extra 1834 GWH ($7 .9m nett annual value) to offer the 
nation. However the government has a spending reserve of $85m which would help 
to resolve many of the problems of harnessing solar power or other sources of energy, 
and many supporters in Otago whenever such a fund is allocated. THE OTHER 
DECISION was to oppose the building of any control structure at the Wanaka 
outlet. In that man cannot replicate the work of nature this is an important decision. 
But the precise role of the valley residents in the decision making process is not 
yet clear-<>f concern is whether they will be expected to endorse their own 'operating 
consents! Final decisions are the prerogative of government. Possibly the only 
protection the residents really have then is the forthcoming environmental impact 
report, as much as is afforded the land and landscape itself. -Ed. 
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Sheep Nasal Bot Fly 

G. Schwarz 

Veterinarian, 

Ministry of Agriculture and Fisheries, Timaru. 

New Zealand has, according to one report, the doubtful 
honour of being responsible for the introduction of this disease 
into Australia. Seddon quotes a report that the sheep nasal bot 
fly was first introduced into Darling Downs, Australia, in a 
shipment of rams from New Zealand. 

It is highly probable that the di ease was already in 
Australia as it is of world wide distribution and is widespread 
in Europe and Britain where it causes little trouble. 

The 'head maggot' is the larvae of the fly Oestrus ovis 
which belongs to the same family as the warble fly and the horse 
bot fly. 

It is the larval stage only in all three that is parasitic. 
The adult flies themselves do not feed and their main effect 
upon stock is due to the annoyance they cause. The fly does 
not lay eggs, but deposits live larvae into the nostrils of sheep. 
Goats are also infected but to a lesser degree. 

Related pecies of nasal bot affect camels and deer and 
in Europe the incidence in deer is reported to be high. 

In certain areas of the world including Central Asia and 
South America shepherds and goatherder have been infected 
with occular myiasis. The larvae which do not develop 
beyond the first tage infect the orbital tissue and occasionally 
the eye itself. Up to 50 larvae have been removed at one time. 
It is considered to be accidental infection where there is a 
surplus of flies and a shortage of primary hosts. As in sheep 
the infection usually is not particularly serious. 

The larvae are found in the nasal passages and sinuses 
and there may be up to 350 in various stages of development in 
one sheep. In most cases only about 10 are present. They cause 
little damage and it is regarded more as a nuisance than a 
serious disea5e. 

The adult fly is about the size of a bee 12 mm long. It 
is grey-brown in colour and hairy. The eyes are brown, cheeks 
white and the brown abdomen has a silvery lustre. The wings 
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are glossy with yellow veins and the legs are also yellow. The 
life of the fly varies from a few days in hot weather to four 
weeks in the cold. The adults have a restricted range of flight 
and their activity is controlled by the weather, being most active 
in the warmer part of the day. They do not feed. In warm 
climates activity is all the year round, but in most temperate 
climates it is restricted to the summer months. 

Mating of the adults occurs soon after emergence from 
the pupa and the eggs develop into larvae in the female. Up 
to 500 larvae are produced during the life of the fly. 

When the flies are active the sheep bunch together facing 
inwards for protection, with heads lowered and nostrils pressed 
to the ground. The female fly darts at the sheep, causes it to 
raise its head and in a fraction of a second deposits larvae into 
the upturned nostril. 

The first stage larvae when deposited are about 1 mm long 
oval flatish and white. They have strong, sharply pointed, 
horn-like mouth hooks and surrounding the front end of the 
head segment there is a crown of several rows of small hooks. 
There are more. spines on the sides and under-surface of all 
other segments. 

After deposition the larvae crawl up the nasal passage, 
part of the migration being under the skin, to the turbinates 
and sinuses where they feed on the mucus secretion and the 
pus which their presence evokes. 

During development larvae are extremely active and when 
exposed will rapidly crawl away and hide in the folds of the 
turbinate bones and sinuses. The time spent developing in the 
nasal passages varies and larvae deposited in early summer 
may become mature in as little as one month, those deposited 
in autumn will overwinter in the animal and take up to ten 
months to develop. This accounts for larvae of various stages 
of development usually being found in the nasal passages. 

The larvae grow and moult to become second stage larvae. 
By this time they are usually 20 to 25 mm long, cylindrical but 
broad at the posterior. They have strong mouth hooks by 
which they are attached to the nasal mucosa and there are 
several rows of spines along the under surface of the body. 
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Sheltering from the nasal bol Oy. 
(Pholo: C. Schwarz from a transparency.) 

After a further mouJt they become third stage larvae. During 
maturation the colour changes from white to cream to brown. 
I t .is estimated that onJy 4-20 percent of the larvae reach 
maturity. 

The mature larvae migrate to the nose where they are 
snorted or sneezed out. They then burrow beneath the soil 
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or under stones or in vegetation and begin to pupate, taking 1 to 
5 days. A dark brown or black seed-like pupa is formed and 
after a further 3 to 8 weeks a fully matured adult fly emerges. 

The sheep are affected in two distinct phases, by the 
annoyance of adult flies at larvae laying and later by the 
irritation caused by the larvae in the nasal passages. 

When the adults are about, especially in hot sultry weather 
the sheep take evasive action. They congregate in groups with 
heads down and facing the centre, often they will paw at bank 
sides and then thrust their noses in the loosened soil. Sometimes 
they put their noses between their forefeet or into the fleece of 
a neighbouring sheep. They may stamp their feet and become 
restless and snort and shake their head and may even run, 
erratically. The annoyance interferes with grazing and may 
adversely affect growth, especially of lambs. 

The larvae during their early migration in the nasal mucus 
membranes cause irritation and rhinitis. A copious sticky, 
glarey or purulent nasal discharge, sometimes tinged with blood, 
develops and it may persist for a considerable time. They also 
cause the characteristic snorting and snuffling and may progress 
to give head shaking, teeth grinding and interruption of grazing. 
Migration into the sinuses causes sinusitis and if the larvae are 
unable to escape and die, it may turn septic. There may be 
erosion of the bones of the skull and the brain affected causes 
a high stepping gait and inco-ordination symptoms, similar to 
those caused by coenuris cerebralis, and for this reason it has 
been called 'false gid'. 

On rare occasions, the larvae have entered the lungs to give 
pneumonia and the orbital region to give conjunctivitis. 

Generally the main effects of the bot are irritation and nasal 
discharge, but heavy infections cause ill thrift and emaciation 
and in dry years may be responsible for deaths, especially in 
lambs. 

Various methods of treatment and prevention have been 
tried unsuccessfully. They include Trephining and irrigation of 
the sinuses, as well as nasal irrigation. Fly repellants and the 
ploughing of furrows for the sheep to thrust their muzzles into, 
have been just as unsuccessful. Success has been claimed with 
systemic organophosphates which have proved so effective 
against warble fly grubs. 
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SUPPLEMENTARY FEEDING OF 
CATTLE IN THE HIGH COUNTRY 

A M. Nicol, 
Animal Science Department, Lincoln College 

The increasing number of beef cattle in the high country 
inevitably raises additional questions on cattle management. 
One of these questions is the desirability and viability of 
supplementary feeding of cattle in an environment where this 
has not been greatly considered in the past. 

Before looking closely at the possibility of supplementary 
feeding we should first establish what is meant by a supplemen
tary feed. There are three types. Firstly, it may be a feed 
which is grown, harvested and stored on the property and fed 
to the stock in times of feed shortage, normal! y the winter 
period but also during droughts. H ay, silage and grain are 
in this category. On properties with no area suitable for 
cultivation these may, of course, be bought in. Secondly, 
there are the specialised crops grown and fed in situ, tradition
ally turnips, swedes and choumoellier, the cereal greenf eeds 
including ryecom, and now Tama ryegrass. This group is 
not often bought or sold. Third, we must also include standing 
reserves of both improved pasture and native tussock as 
supplementary feeds since they can be "saved" and grazed 
later. They form a most important source of supplementary 
feed. 
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Supplementary feed can be grouped on a basis of their 
feeding value. An understanding of these values is important 
in any decisions about allocating feed to various classes of 
stock. Green feed, "saved" improved pa ture, the root crops 
and grain all have a relatively high feeding value. Tussocks 
and straw have extremely poor nutritive value and as sole 
diets, even when eaten to capacity, will not maintain body 
weight. Obviously, hay and silage quality depends tremendously 
on the material from which they are made and the 
weather while making them. Consequently it can range from 
scarcely better than straw, if made from mature plants in wet 
weather, to quite high quality feed when cut young in fine 
weather. 

In organising our pnont1es for using feeds for various 
clas es of cattle we should remember their differing productive 
needs. Weaner heifers, particularly if they are to calve first 
as two year olds, must receive highest priority for high quality 
feed. Then would come in-calf heifers and older, high 
producing cows. These should have preference over the 
remainder of the cows. It should not be forgotten that the 
beef cow of all our domesticated animals is the most 
inefficient converter of high quality feed to saleable produce 
and as such she should get high quality feed only when she is 
productive. 

Let us therefore deal with supplementary feeding in three 
sections: 

(a ) breeding cows 
(b ) in-calf heifers 
(c ) weaners 

Breeding Cows 

Traditionally beef breeding cows in the high country 
have received little or no winter supplementary feed. They 
have been turned out at low stocking rates onto winter blocks 
to eat standing roughage from the previous summer. At first 
they eat the higher quality, more palatable species and are 
able to maintain body weight. As this better feed becomes 
eaten out they turn to the poorer feed-quality tussock and 
consequently lose body weight. 
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Calving occurs at or around the start of spring pasture 
growth. The important work of Hight, described in a previous 
R eview (Hight, 1968 ) has shown that provided their level of 
nutrition is improved three to four weeks prior to calving, beef 
cows can tolerate a live weight loss of up to 10 per cent in 
mid pregnancy without any detrimental effect on the future 
performance of the cow or her calf. 

However, as cow numbers increase there is a greater 
demand for the available standing roughage which will conse
quently last a shorter time. Also, there appears to have 
been a tendency to earlier calving in some cases. The 
combination of these two effects particularly when little 
improved tussock is available has resulted in some cows calving 
in very poor body condition which firstly restricts the milk 
production of the cow, and, more importantly, results in the 
cow returning to the bull very late in the season if at all. There 
are three po ible ways of alleviating this problem: 

(a ) Better grazing control. 

(b ) More timely calving. 

( c ) Supplementary feeding. 

(a ) Better grazing control - The risk of a drastic fall 
in weight in the later stages of pregnancy would be reduced by 
better control of the grazing of standing roughage so that not 
all the higher quality feed was eaten first, but both poor and 
good were eaten together. For instance, instead of turning cows 
out onto one block for four months, May to August, if there 
were four blocks they could spend one month in each and in 
this way provide a more even quality diet. Although this is 
theoretically sound it is difficult to implement in practice since 
it requires more subdivision, with its associated costs and 
problems of water and shelter. Also, O ' Connor has warned 
in a recent Review (O 'Connor, 1972 ) about the undesirability 
of excessive annual grazing of tussock in the winter. It is 
likely that using an area for winter grazing only once every 
three years will be needed to avoid severely reducing the density 
of tu ocks. However, I feel that more could be done in this 
respect with temporary electric subdivision; except where herd 
increases enable the desired grazing pressures to be achieved 
on existing subdivisions. 
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(b) More timely calving - I firmly believe that some 
high country properties with little improved country are calving 
too early in relation to their spring growth in an effort to 
increase the weight of the calves at weaning for the reason that 
calf sale price is very dependent on calf size. However, if by 
calving earlier the cows are in such poor condition when the 
bulls go out that they are not cycling and coming into heat, 
then their following calving is going to be later, so defeating 
the original aim of calving earlier. Some confirmation of this 
hypothesis has come from a piece of our own research. Cows 
held on a low plane of nutrition for only five weeks after 
calving and then moved onto high plane have proved to be on 
average seven days later coming to the bull than those on high 
plane immediately after calving. This may not seem significant 
but compounded over a number of years and with an added 
effect from poor feeding before calving, this could easily result 
in a cow not conceiving at all. This was the case in Hight's 
work where continuous poor nutrition before and after calving 
resulted in 45 per cent of the cows not conceiving. 

It is pertinent to note that by delaying calving by three_, 
weeks the calves need only grow at slightly more than 0.1 lb 
a day faster to produce exactly the same weight at weaning. 
If there was no improvement in calf growth rate at all, then an 
increase of seven per cent in calving percentage would also 
produce the ame total weight of calves weaned. 

However increased areas of good topdressing country for 
pre- and post-calving may reduce the need for later calving. 

( c ) Supplementary feeding - I have purposely left the 
proposition of supplementary feeding until now because I feel 
that this step should not be taken before these others have 
been considered, because of: 

i. the difficulty of "feeding out" to large numbers of 
cows in the high country terrain and climate. 

u. the cost of supplementary feeding of cows. (Seldom, 
once supplementation is begun, is hay fed at less than 
one bale to ten cows at a daily cost of six cents per 
head.) 

However, if supplements are considered necessary then two 
alternatives are available. 
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First, strategic upplementation of all cows at the critical 
time from three to four weeks before, until calving. How 
critical the first few weeks after calving are in affecting cow 
milk production and calf growth rate is not well known. 
However, our results from low plane feeding for five weeks 
after calving show so far that although milk production and 
calf growth rate over that first five weeks are reduced by about 
10 per cent, this is pretty well recovered once cows go onto high 
plane feeding and the effect on weaning weight is small. 

The other possibility is, that instead of feeding all of the 
cows for a short period under difficult conditions, to feed some 
of the cows for a longer period in an easily accessible place. 
This would reduce the number of cows to be carried on tussock 
blocks. We have found at Ljncoln (Nicol, 1971 ) over three 
winters, that young in-calf beef cows can be wintered for four 
months on a diet of barley straw alone while confined in a 
plantation. They eat 15-17 lb per head per day. They lose 
weight, of course, about 80-90 lb (8-9 per cent) body weight 
which is quite acceptable in beef cows. However, whether 
under high country conditions it would be better to shift the 
cows to the feed or vice versa is a point for discussion. 

I have not mentioned urea/molasses supplementation since 
this was dealt with fully in a previous Review by J agusch 
( 1970 ) . Suffice to say that to date no good economic response 
to urea/molasses supplementation has been found in New 
Zealand. 

In-call Heifers 

We should be particularly concerned with in-calf rising 
two-year heifers, and also old cows, which because of their 
good calf production, are worth retaining but would have 
difficulty withstanding normal wintering. Both groups require 
special feed provision, the former because of their immaturity 
and competition between dam and foetus, and the latter because 
of a low body condition at weaning and probably failing teeth. 
As cattle numbers increase the greater proportion of the herd 
in these groups makes it worthwhile treating them separately 
when there is not adequate feed for all during winter. 
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There are two schools of thought in regard to the nutrition 
of in-calf two-year-olds. One is to feed at maximum levels 
until three months before calving and then hold at maintenance 
or slightly reduced weight to limit calf size. The second, to 
which I subscribe, is that provided heifers are grown well to 
April they can take a weight loss in mid-pregnancy as long as 
the level of feeding is improved to hold liveweight or increase 
it slightly four weeks before calving. I favour this method 
because: 

(a ) it is rather easier to carry out; 

(b ) it reduces to some extent the total feed required by 
the heifers. 

Self-fed silage as an alternative to hay has proved satisfac
tory for in-calf heifers and old cows for this four to ix weeks 
pre-calving since it requires relatively little labour, and unless 
of very high quality so as to produce substantial liveweight gain, 
or fed for too long before calvng, it will not cause calving 
problems. Consumption would be about one ton of silage per 
beast per month. Heifers and old cows may also be used for 
cleaning up forage crops after weaners. They should, of course, 
take preference over other cows for feed after calving as it is 
in the ability to conceive again that the success, or otherwise, 
of two-year-old calving lies. 

Weaners 

Theoretically, weaner heifers can take second place to 
weaner steers over the winter. To reach a suitable mating 
weight at 14 months of age they do not usually need to grow at 
more than 0.5 to 0. 7 lb per day over the winter, whereas a 
steer should attain 1.0 to 1.2 lb per day to kill at 1,000 lb 
at 20 months. However, on the majority of high country 
properties steer calves are not retained and it is a question of 
how well heifer calves can be fed. It has been clearly shown 
in a considerable amount of research work, that weaners will 
not put on weight on conserved gras as silage (they are unable 
to eat enough) or as hay, unless it is of very high quality and 
fed in large quantities, 12-14 lb per day. This becomes 
extremely costly at 12-14 cents per head per day, or almost one 
dollar per week. Furthermore, any weight not gained during 
the winter will not be fully recovered in the following summer. 
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On the other hand young cattle fed on root crops have 
shown growth rates of at least 1 lb liveweight a day in mo t 
cases when eating 50-60 lb of roots per head per day and 3-4 lb 
of roughage as hay or pasture. Depending on the crop, an 
acre of turnips or swedes would carry four to six weaners for 
100-120 days. This is much cheaper feeding at six cents per 
head a day or 40 cents per week. 

Where it is possible to grow them, root crops have been 
used because of the difficulty of saving sufficient improved 
pasture for wintering young stock, particularly where hard 
frosts kill off standing grass or clover and where snow risks 
are high. However, with the increasing areas of improved 
oversown country becoming available and 1wii.th judicious use 
of rationed grazing, saved pasture should play a more important 
role in wintering of weaner heifers, especially in early winter, 
thus reducing the area of cultivation. 

For high fertility lowland areas the experimental over
sowing of lucerne with Tama ryegrass by Dr Vartha of D.S.I.R. 
has opened up another possibility for wintering young cattle 
which could even further reduce the need for brassica crops 
and reduce costs still further. However, there is not sufficient 
research work available as yet on the performance of Tama 
compared to ryecom under high country conditions but this is 
being investigated. There is no doubt from our work that 
weaners will grow well at a rate of about 1 lb a day on 6-7 lb 
Tama dry matter and a few pounds of hay or straw. 

There are some high country properties which have 
difficulty in providing winter crops or oversown pasture. There 
are still two alternatives left before heifer calves have to ride out 
the winter on a hill block with zero weight gain and consequently 
delaying mating for a further year. One of these possibilities 
is still based on the need for 9-12 month-old cattle to have 
some high quality feed before they will show winter gains. 
Milk is the highest quality feed available. Consequently, 
replacement weaner heifers can be left as a last resort on their 
mothers over the winter, until six to eight weeks before the 
cows are due to calve. This almost inevitably commits 
supplementation of the cows themselves and does not totally 
replace supplementation of the calf. It also relies on the lactation 
of beef cows at a worthwhile level for ten months. 

51 



The final alternative is to winter weaners off the property 
altogether in a district where winter feed supplies of crops, 
grass, and hay are plentiful. Contracts are being organised for 
this and payment is usually on a basic weekly rate of 30-50 
cents per head plus an incentive for weight gain at, or slightly 
below, schedule rates. I think this possibility should be con
sidered very strongly by many high country cattlemen as a 
method of producing better grown yearling heifers, more of 
which could be mated at 14 months. The costs may well be 
less than trying to achieve this at home. 

Naturally, a subject such as this which is relatively new, 
cannot give the complete answer and there are a lot of questions 
and problems to solve. However, I would summarise this 
discussion in the following main points: 

1. Establish priorities for feed on the basis that the most 
productive stock need the best feed available at any given 
time. 

2. Consider all the other management alternatives before 
setting out on a supplementary feeding programme. 

3. Strategic supplementation of in-calf heifers and older cows 
is to be encouraged. 

4. Weaner heifers must be wintered well on high quality feed 
to enable mating at 14 months of age. If such feed is not 
available on the station, con ider contract wintering down 
country. 
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Graeme Anderson here relates the story of his holiday trek 
through north eastern Nepal. The Nepalese have a highly develop
ed respect for their mountain environment, a respect which 
influences the way they manage their resources, and without 
which they could not survive. 
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A Trip Through North Eastern 
Nepal - January, 1972 

G. A. Anderson 
Divisional Soil Conservator, 

Otago Catchment Board, Alexandra . 

Like most New Zealanders, I had only a vague notion that 
Nepal was a country situated on the northern section of the 
Indian continent, comprising some very steep mountainous 
country in which reputedly lived the abominable snowman. 

Nepal in fact, is slightly larger than the South I land, 
with a population of 10 million, and lying 28° north of the 
equator. 

There are three main geographical zones through the 
country. In the South, bordering India, lies the Terai, the 
closely settled afforested plain and marshland below 700 ft. 
a.s.I. The midland zone between 2,000-6,000 ft. is approxi
mately 500 miles long and 50 miles wide where 7 5 per cent of 
the population live. To the north rising to the borders of the 
Tibetan plateau lies the highland area, along the Himalayan 
mountain chain which extend<> over 1,200 miles from Kashmir 
to Burma. 

The Nepalese population is comprised basically of Indo
Nepalese and Tibetan-Nepalese groups, containing further 
ethnic groups of people. The mo t widely known race, to the 
western world, are the Sherpas who live in the Solu Khumbu 
area. This region lies in the north-east area of Nepal aero the 
catchments of rivers draining the Everest massif. 

It was through this area that I recently travelled from 
Khatmandu, the Nepalese capital, in the midlands zone. This 
city lies at an elevation of 4,500 ft. and its climate ranges from 
10°C in J anuary to 25°C in July with an average maximum of 
37°C to an average minimum of 3°C. Rainfall averages 56 
inches. The winter months are dry with very low humidity, 
particularly through January. The monsoon period is between 
June and eptember. 
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A glacial terrace at 7 ,500 ft. 
(Photo: G. A. Anderson from a transparency.) 

Terracing on 2,500 vertical feet 0£ slope to tbe valley Ooor. Tbe 
steepest faces are left in forest. 

(Photo: G. A. Anderson from a transparency.) 
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Throughout the lower and intermediate altitudinal zones, 
the vegetation ranges from humid jungle to hill forests of birch, 
conifers, cedar, rhododendron, ash and bamboo. Bamboo is of 
particular interest with its ability to grow quickly and abun
dantly from valley floor to timberline with canes of 5-6 inches 
diameter and heights up to 20 ft . Above the forest level at 
about 11,000 ft. shrubby bushes of juniper and rhododendron 
grow, with areas of pasture up to 18-•19,000 ft. supplying the 
summer grazing for yak herds. now and ice level is jut above 
this point. 

Starting from a point 35 miles out of Khatmandu off the 
Chinese built road to Lhasa, the Tibetan capital, the course 
of the 200 mile trek ran over a series of steep sloping ridges 
and gorges, with some passes up to 11,000 ft. and into the 
catchment of the Dhud Khosi which drains the Everest massif. 
The lateral distance involved a total vertical ascent of 52,000 
ft. and a tatal vertical descent of 4 7 ,000 ft. 

The party carried tents and camped. Food supplies were 
bought locally Wlhere available to supplement tinned rations. 
Travelling in this manner enabled a close study to be made of 
the people and their agricultural and pastoral methods. 

The condition of the tracks varied from easy walking to 
stiff climbs up and along steep rocky grooves. Bridges ranged 
from solid wooden cantilever type tructures to either single logs 
slung across boulder abutments or fairly dilapidated swing 
bridges, not unlike the relics of the mining era in Otago's 
Shotover district. During the monsoon period, communication 
and travelling is brought to a virtual standstill. 

About ten miles a day was covered along trails carrying a 
constant flow of travellers, heavily laden porters and traders. 

Land utilisation was very intensive with villages, farms, 
forest, fields and grazing areas occupying any section of land 
which had some veneer of soil cover and was not sloping 
vertically. The extent of this is impossible to relate to this 
country's sparsely populated hills and valleys and their present 
land use. In some cases the track ran across the foot wide 
edge of a terrace with cultivation on each side. Camping 
accommodation for large parties of up to 300 porters, such as 
large climbing expeditions, is difficult to obtain. 
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(Photo: G. A. Anderson from a transparency.) 

Wooden plough. Simple effective. 

(Phoco: G. A. Anderson from a transparency.) 



The first part of the journey led through hill country farmed 
by the Newar group of Nepalese. Cropping is carried out on 
broad base terraces which can often extend down the entire 
slope of a 3,000 ft. hillside. The size of terraces vary consider
ably, the largest being not much more than an acre. The 
construction and stability is sound as there are astonishingly 
few signs of slips, mass movements or debris avalanches even 
on slopes up to 30°. Where movement has taken place, the 
area is carefully reshaped and terraced through the affected area. 

The terraces are irrigated by gravity flow flooding or 
trickling w;ater between crop rows, to the maximum extent 
allowed by available water supply. Its usage is regulated by 
the local village councils, and although I have no doubt the 
farmers have their proberns over water rights, I would suggest 
that the extent of this type of problem faced by a New Zealand 
regional water board, fades into insignificance when compared 
with supplying thousands of users, only from natural stream 
flow, without the aid of storage darns or extensive water race 
systems. 

The use of irrigation allows two harvests annually. The 
fields and the faces of the terraces are tilled with a kodali. This 
is a shovel-'like short-handled mattock scarcely changed from 
the dawn of the Iron Age. Ploughs are not common on the 
lower plains, but are used in the hill country. They are a simple 
iron tipped, wooden shaft drawn by two buffalo. Some 
terraces are so small it is difficult to swing the animals and 
plough round at the end of the feering. 

A wide range of cereal crops are grown including rice, 
barley, buckwheat, maize (used for popcorn), a large variety 
of oil seed plants such as mustard, rape, and linseed. Also 
spices (curry and pepper ) tobacco and sugar cane. 

Rice and barley are the staple foods. Called tsampa, barley 
meal is eaten dry or stirred with water or milk. Barley is used 
for brewing chang, the local beer and this essential commodity 
is quaffed on every occasion. Rakshi, a fairly potent spirit 
is brewed from potatoes and the sighting of abominable snow
men after an extended social drinking session is quite under
standable. 
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There is also a wide range of vegetables and fruits grown, 
and despite it being mid-winter, oranges, tangerines, citrus 
fruits, cabbages, spinach and white radishes called mulas were 
available. The latter were the size of large parsnips. 

Grain crops are harvested, with sickles, by cutting the 
ears into baskets then flailing and winnowing. Water driven 
grinding mills are common. The grain is trickled through a 
hole in a tone on top of a stationary stone base. 

oil fertility is maintained entirely by the addition of 
organic material such as ashes, dung, straw, leaves and other 
plant material. On his return from carrying produce to a 
market, the farmer carries this type of material back to his land 
in his shoulder baskets. 

During the latter section of the trip above 9,000 ft., the 
party moved into the Khumbu region, the home of the Sherpas. 
Closely related to thi'> group of people are the Rais, Limbus, 
Kirantis and Thakals. Due to the severe winters a type of 
seasonal alternating cultivation and pastoral management is 
operated. Many Sherpas own land down in the more fertile 
valleys and summer their cattle in herdsman's settlements 
between 14-16,000 ft. The Sherpa is also a middleman trader 
and could also own houses and fields that are rented. 

Before the introduction of the potato about 100 years ago, 
the cattle owners were nomadic, but now a type of mixed 
farming is carried on, limited to specific areas due to the harsh
ness of the terrain. 

The owning of yaks i'> a symbol of wealth and position 
and these beasts play a vital part in the Sherpa life and economy. 
Besides supplying milk, (about a quart daily) from which can 
be made ghee (butter) which is used to prepare salted Tibetan 
tea, fuel for sacrificial lamps, and a dried curd, the hair is 
shorn with a knife and spun into long wool-mixed threads, dyed 
and used for clothing, thongs and blankets. The hide, bone 
and horns are used for a variety of purposes. Yak meat is cut 
into strips, smoked and hung to dry on the ceiling beams of 
the smokey, soot festooned Sherpa houses. The very dry 
atmosphere and lack of flies above 10,000 ft. allow this to be 
done without too much deterioration of meat. A little of this 
is generally considered to boost the spice and taste of the meat. 
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Yale calves, gr112ing on sh rubby pasture. 

(Photo: C. A. Anderson from a transparency.) 

Yak dung is extensively used for fuel, adding a very distinctive 
aroma to cooking as well as clothing. 

The yak can carry pack loads of up to 160 lb. over 
mountain passes as high as 20,000 ft. , an impossible task for 
other types of pack animals. 
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The names of the yak breed can be a little tricky. The 
male is the yak, and the female is the nak which are produced 
by breeding back to Nepalese cattle. The female cross is a 
dzhum which is al o bred with Nepalese bulls. The male 
cross is the dzubjock and is infertile but used for packing as 
well as meat. 

The yaks are moved up onto summer country between 
June and September, leaving the lower field for harvesting. 
The herders live in low single-room, stone huts with rock slab 
roofs, not unlike the early boundary keeper's huts through the 
South Island high country. The animals are kept at night in 
three or four small field surrounded by stone walls. The calves 
born a short time after the mountain drive often suffer from 
exposure. Hand.ling the cows for milking or mating requires 
such tactics as leg roping or the use of salt rubbed on the nose 
to quieten them. 

The herders drive yaks in the same manner as bullockies 
the world over, using terms ranging from cursing to cajoling. 
Any doubts I held about the Biblical story of David's victory 
over Goliath !Were dispelled after seeing a yak herder stun and 
drop with a slingshot a fullgrown beast from a distance of 150 
yards. 

The potato fields are at elevations as high as 16,000 ft. and 
after harvesting, can be stored in dumps dug 3-4 ft. below the 
ground. 

Pastures and woods are owned in common. Throughout 
the Khumba region, the preservation and utilisation of forests 
and wood lots is strictly controlled. Over the centuries this 
has had the effect of reducing soil erosion and controlling 
runoff. No trees are felled within the protected zone without 
permission and only dry kind.ling is used for fuel. The priority 
use for timber is in the construction of bridges, hou e beams 
and rafters, mona teries and schools. Household wood stores 
can be inspected if necessary. 

Although democracy was introduced to Nepal as recently 
as 1950, the Sherpas have lived this style of life for centuries 
under a system of village panchayats or councils. The village 
assembly promulgates the laws and selects two esteemed members 
to act as village and forest wardens. They regulate the use of 
pasture land and decide on what day in July the last cattle 
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Summer grazing for yaks at 15,000 ft. Arna Dablam 22,500 ft. in the 
background. (Photo: G. A. Anderson from a transparency.) 

should be driven to summer country. Although the headmen 
are not responsible to any higher authority they could be voted 
out by a majority. 

By comparison with our Southern Alps, the areas of snow 
and ice catchments are surprising!)' limited. The winters are 
dry, with very low humidity. Due to this factor, the extent 
of high-altitude neves or snowfields and glaciers is not great. 
The peaks are steep and the slopes p recipitous, carrying limited 
areas of permanent snow and ice. The river gorges are tremen
dously deep with huge boulders along the beds. In the mountain 
region monsoon rain is not continuous which could partly 
account for the limited area of erosion. 

By western standards, all water sources for drinking 
purposes were considered polluted. This factor was forcibly 
realised on introduction to a land densely populated, and under 
intensive utilisation. There was a complete lack of any 
controlled sewage or waste disposal in rural areas, or for that 
matter any great knowledge of sanitation. To some extent, 
sewage was ploughed into terraces from household compost 
heaps. 
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Opposite: Pine forest lopped for firewood and fodder. Not a stick 
wasted nor a tree destroyed. 

(Photo: G. A. Anderson from a transparency.) 

Inadequate roading inhibit the transportation of agricul
tural produce for internal needs as well as the export surplus, 
although small amounts are traded with India and Tibet. 
Throughout the country absolutely everything has to be packed 
and carried. 

To a limited degree, assistance could be givep with irriga
tri.on projects, particularly combined with the construction of 
multipurpose dams on the main river systems. There is a 
tremendous potential for hydro electric power production. This 
could be exported, as well as u ed for the production of artificial 
fertiliser. However there is little that can be taught the farmer 
in improved methods of available water utilisation which 
have been based on a thousand years of experience. 

Food processing plants would ensure the retention of the 
quality of produce and New Zealand has made a significant 
contribution with milk and cheese processing plants, although 
they are ironically called "Swiss" cheese and milk factories by 
the Nepalese. Assistance with forestry establishment and main
tenance would make a very great contribution to the country. 
A few Nepalese have gained training in New Zealand in various 
fields of knowledge, but this country is usually not their first 
choice, for the simple reason that New Zealand is simply not 
known to any but a few Asian people. 

Some immediate and vital needs are being supplied through 
the dedicated band of New Zealanders working the Himalayan 
Trust guided by Sir Edmund Hillary. Since the early 1960s 
assistance in the Khumbu area has been given to the necessary 
items of bridging, the construction of schools as well as the 
construction and staffing of a hospital. Throughout the 
Khumbu the reputation of this country and its people is 
exceedingly great. 

The Nepalese people, particularly the Sherpas, are free, 
self confident, honest, reliable and loyal. They possess a 
characteristic courteousness and tolerance that is fast disappear
ing throughout the western world. As neighbours, they are only 
two days flight travel from our shores. 
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Creeping lucerne, a promising species for hard hill councry. This specimen 
is u11der trial on H unua sCation. 

CO~DIENT: "\VJ1at Is To B e Done 
With Our Hard Dill Country ? 

Since 1946 there have been enormous advances in pastoral 
and agricultura l farming in New Zealand with great production 
increases, but this has been mainly on :Oat or easy hill country 
where cultivation is possible, even if only with crawler tractor. 
Improvements have also been made by topdressing and over
sowing without cultivation especially where land has been freed 
of animal pests, but most of our harder hill is producing no more 
and often less than it could before the rabbits took over. 

Most of this land is in large holdings where size of operations 
can ease the effects of financial or climatic reverses but much is 
in small holdings where low prices or seasonal variations in 
production have a long-lasting effect. 
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Some great improvements have resulted where the area 
under treatment has been a small part of the total operation but 
on a property of all or mainly hard hill the resources, or desire 
to improve, are too often lacking. 

Our South Island hill country varies from the Marlborough 
Sounds with scrub reversion, a large range of weed invasion 
elsewhere, soil erosion problems, and bare shingle tops. Experi
mental work has shown that most of these problems can be 
solved but usually only at uneconomic cost. In recent years, with 
low wool prices, many hill holdings have lost ground in the battle 
to maintain or lift production. Even where an increase in cattle 
or cropping provided relief some of the hill areas have been 
neglected. 

Over the years there has been a steady deterioration 
whenever wool prices fall, when animal pests increase and the 
spread of weeds quickens. Even now with better wool returns 
and cattle still highly profitable, is the available money being 
spent to the best advantage? We hear of cost-benefit analysis 
of a multitude of undertakings but no really concentrated effort 
has been made in this direction for hard hill. This certainly 
does not mean that the land should be abandoned but the search 
should be for increased benefits rather than reduction of costs. 

Grazing animals give us a means of weed control, plus the 
removal of fire hazard and where grazing is judicious no deterio
ration need result, so why retire land if it is still of some 
productive use? 

Small holdings, often with a heavy debt load, are a frequent 
cause of failure but amalgamation is not necessarily the answer 
where a continued decline in production and run down of the 
country can be hidden by temporary economic improvement 
resulting from reduced overheads per unit of production. 

Some large holdings have made little effort to control 
nucleus areas of weeds or rehabilitate eroded areas even when 
financially strong enough to do so and few hill country men have 
the benefit of new ideas as very little information is readily 
applicable to their problems . Perhaps this is the greatest 
handicap. Our advisers have little to work on as it is usually 
a case of applying knowledge gained on the plains or foothills. 
Sir Bruce Levy did a wonderful job for New Zealand grass
lands, but are his precepts really applicable to the hills? 

Marlborough and Nelson provide some good examples of 
abandoned hills, much of which is now being recovered from 
gorse and other weeds and used for forestry. Is it necessary to 
allow the land to become completely derelict before anything is 
done or is it a better idea to keep it in usable condition while we 
seek means of making it give a better economic return? That 
raises the question whether today's profitability should be 
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allowed to cause a rundown of land which we may be in great 
need of in the future. The cost of rehabilitation in fifty years 
time may be far more than the cost of keeping it in production 
in the interim. 

Some years ago when discussing the possibility of forming 
a farm advisory club and the worth of an adviser, I gave the 
opinion that I could not see much advantage to my hard hill 
country farm and received the reply "He might have you growing 
peas on the hill". 

Is this as silly as it sounds? In the Rhine Valley hay is cut 
and cropping done on steep hillsides with mechanical aids 
designed for the conditions. Is this type of farming applicable 
to New Zealand? Climatically most of our hills are good for 
grass growing but if this cannot be profitably used for grazing 
what are the alternatives? Trees? Many of our Foresters view 
with scorn the idea of growing trees on steep hills, and from a 
labour, harvesting and tending angle they may be justified, but 
in Nelson are planted some fairly vertical forests. Paper is made 
from other things besides wood. In the wetter areas toi-toi 
and native sedges grow well. Could this lead to a profitable 
harvest of fibre producing grasses? 

Wind currents and topography give us many favoured and 
frost free areas in valleys and hill faces. Could these be turned 
to advantage in producing fruits, seeds or vegetables of valuable 
marketing species? 

Aerial topdressing, molybdenum and sulphur have reduced 
the cost of development, chemical treatment of danthonia can be 
effective, low cost fencing is helpful. Can we go further? 
After twenty years of using Mt Barker subclover we found it was 
one of the lowest producing strains. Could there be a fertiliser 
which would equal 1 cwt of superphosphate in a few pounds? 
What a saving in flying costs. We now use 20 gallons of water 
per acre for weed spraying, we used 200 for years. Manuka is 
still cut by manpower at $25 per acre. Could we get a weed 
spray which would be effective at half that cost? 

A recent H unua report includes the problem of initial boost 
from topdressing and oversowing with a serious fall in produc
tion after two years. This is not new but at least now that 
Lincoln have met the problem we can expect some research and 
perhaps an answer. Could it be, the subsequent recovery, usually 
requiring as much as ten years is due not only to fertility build-up 
but also the self selection of strains of introduced grasses suitable 
to the conditions? 
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The Lincoln venture into hill country at Hunua was 
watched with interest but the same old problem remains to be 
solved. Economics! Do not let the current wave of prosperity 
lead us to thinking otherwise. We would need twenty or thirty 
years of such buoyancy. 

Tara Hills has provided answers to some problems but more 
than this is needed. Molesworth has given a lead in pest control 
and cattle rearing and is now attacking the weed problem but 
we expect too much if we think the required answers will be 
found as a sideline to profitable farming. 

Pure research and applied research on a much larger scale 
are urgently required. Until we get the results of a greater 
research effort we will not know the answers. 

Above all we must have a realisation of the belief that land 
in an equitable climate, even at a steep angle, is a scarce item in 
the world and will become more scarce. This calls for a 
combined effort by landholders and researchers and I would 
expect there are men in both categories prepared to try some new 
ideas were they given the means to do so. 

Yours faithfully, 
W. M. Dowle, 

Makura, 
R.D. 2, 

Kaikoura. 
Professor J. D. Stewart at the 1971 Hunua field day concluded it would be better for 
hard hill properties to have sulficient cropping land adjacent or nearby to overcome 
the winter feeding problem. The implication is that a lot of this area has been poorly 
surveyed, poorly grouped. Re-grouping would help to improve the economics of farming 
this land but of course it does not follow that the land's inherent potential is raised. 
As Mr Dowle points out this can be achieved only by research. When Dr J. G. H. 
White of the Lincoln College Plant Science Department at a 1972 Hunua day said 
there was a need to re-think the research programme this was recognition of the 
limitations of the country, for he had already demonstrated that four-fold increases 
in production were poss ible by plant selection, site selection, oversowing and top
dressing - lifting drymatter production from llOOlb per acre year to 4200lb on some 
sites. The probable threshold for intensified use is around ten-fold. 

Much research has indulged the translation of low country practices to this area 
but of especial concern is its persistence with short plant ecology, low grazing 
management system~ and conventional animals. A look at the precise opposite-tall 
plant ecology, high grazing management systems, Jess conventional animals - seems 
overdue. Some tall plants have greater recuperative powers, better soil forming pro
perties, their shading effects can decrease soil moisture losses, and if under high 
grazing there is sufficient leaf left to grow, it can. None of this is new since the 
principles have been exploited in tropical areas. There is some indigenous study but 
not much. 

In a tall plant ecology are needed tall animals, kept fewer to the area used. 
Some species of deer in this country may be com'patible with such a system. A s a 
matter of interest elan (an antelope) have been found to be highly competitive with 
cattle in Rhodesian studies. Nor are we confined to conventional plants. Palatable 
Coprosma varieties are worthy of trial and other browse shrubs may be superior. 
These need not compete in growth rate with grass but there would be progress if they 
compete in economic terms, as with hay, or with improved stock health or better 
overall feed utilisation. 

On the subject of fibre production raised by Mr Dowle, two plants worthy of 
trial and adaptation in the hills and swamps are pampas and giant bamboo. These 
are quick growing, short rotation and to some extent self-renewing. In trials of this 
kind it would be short-sighted to hold with the tenet that the best place for a crop 
is the best land for its growth while the problem remains of how to best use our 
more difficult resource. Such misconception could seriously impede research. In re
search there is much to be sa id for developing marginal systems , marginal expertise 
against t he possibility they will be needed. Why for instance grow 40ft trees on a 25 
year rotation, other than this is easy to organise, when Sft pampas or 20ft bamboo 
can pay year by yea_r and keep a man or small company in business. 

Hard hill country is a frontier the world over. Should this be, when the status 
quo contributes li ttle to the problems of hunger, poverty? -Ed. 

67 



HIGH COUNTRY PRODUCTION 
SURVEY 1971/72 

J. G. Hughes, 

Tussock Grasslands and Mountain Lands Institute . 

These tables are compiled from data gathered by visiting 
all high-country runs between May 1972 and December 1972. 

What is ''High Country"? 

Runs included in the survey were those which in my opinion 
fitted F. L. Ward's description* as "properties situated at high 
altitudes with extensive grazing and which are subject to severe 
weather hazards such as the risk of snow loss." 

The boundary for the region was drawn to include all runs 
which had broadly similar climate, topography and stock policy 
to the New Zealand Meat and Wool Boards' Economic Service's 
33 sample runs of their Class 1 and 2 . 

The decision on which runs were to be included in the sur
vey was therefore largely one of personal judgement. Whether a 
particular run is or is not "high country" could be argued at 
length. The term, as commonly used now, defies classification by 
simple numerical characters such as minimum altitude, minimum 
size, or flock proportions. To decide which of two adjacent runs 
near the boundary of the region is "high country" and which 
is not is always difficult. We hope to be able to devise some 
better method of classification in future. 

Class Separation 

We have also rather arbitrarily divided the high country 
into seven regions for the purpose of showing some differences 
between them. The division is based on rainfall since rainfall is 
usually associated here with snow risk (i.e. high-rainfall proper
ties are usually high-snow-risk properties ) . 

* Ward, F. L. 1960. High Country Sheep Farming in the South Island, 
New Zealand. N.Z. Meat and Wool Boards' Economic Service Bull. 8. 
pp 32. 
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Rainfall also influences the mineral status of the soil and the 
vegetation, hence the stock performance where pastures are 
mostly unimproved. In general, the higher the rainfall the less 
fertile the soil and the lower the individual stock performance. 

I placed a property in a Dry class when most of its produc
tion came from land receiving less than about 560 mm ( 22in.) 
of rain per annum. "Moist" regions were those between 560 mm 
and 1000 mm (c.40in. ) per annum. "Wet" regions were those 
with an annual rainfall of over about 1000 mm. The provincial 
classes (e.g. Otago) do not lie wholly in the land districts of the 
particular province. The name merely indicates where most of 
the class is found . 

Compiling the Tables 
Where a pastoral run was worked in conjunction wiith a 

farm we attempted to separate the production of the run from 
that of the farm. 

As is pointed out in a note to Table 7, where production 
or stocking rate was calculated on a per-acre or per-hectare 
basis, we have had to use the total area of the run instead of 
merely the area grazed. Of course, on some high-altitude runs, 
only one-third or one-half of the area of the property may be 
grazed. The Institute will be mapping the effective grazing area 
of each run this year. 

In most cases, the data have been draiwn from the tally 
books and credit notes of the occupier. However, wool weights 
sold were generally gathered from brokers' and buyers' records. 
The figures given for crops and pasture areas are the occupiers' 
estimates. 

Finally, I feel that I must emphasise the obvious, namely 
that the averages are averages. They represent the whole range of 
figures from a group of runs. There is no such place as an aver
age property - especially in the high country. 

The Value of the Data 
Clearly, there may be very wide differences between seasons 

in plant growth and stock performance due to droughts, storms 
and other climatic phenomena, especially between districts over 
such a large region. Therefore the data should be taken as no 
more than what they are - a record of one season's production. 
The figures may be quite different from the average of several 
seasons. They are published then simply to show what the situa-

69 



tion was in one season in the high country. When the present 
( 1972-73) survey is completed, the data from it will be averaged 
with those presented here and compared with the mean of pre~ 
viously gathered data for the seasons 1965/66 and 1966/67. 

Obviously the reliability of an average depends on the num
ber of properties on which it is based. That is, an average based 
on results from many properties or stock is more likely to be 
reliable than an average based on few. This should be remem
bered when comparing, for instance, the performance of different 
breeds of sheep or cattle, or the labour needed on sheep or cattle 
properties. 
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REGIONS 

MM MARLBOROUGH MOIST 

CM CANTERBURY MOIST 

cw CANTERBURY WET 
OD OT AGO DRY 

OM OT AGO MOIST 

ow OT AGO WET 
SM SOUTHLAND MOIST 
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SURVEY 

REG I ONS 



STATIONS IN EACH REGION 

Marlborough Moist: 

Awapiri 
Blairich 
Bluff 
Camden 
Clarence Reserve 
Cloudy Range 
Gladstone Downs 
Glazebrook 
Glen Alton 
Glenlee 
Hossack 

Canterbury Moist: 

Avoca 
Barrosa 
Bendrose 
Ben Macleod 
Ben More 
Ben Ohau 
Brooksdale 
Castle Hill (Springfield) 
Clent Hills 
Cloudy Peaks 
Craigiebum 
Curraghmore 
Dry Creek 
Flockhill 
Foxs Peak 
Glenariffe 
Glenrock (Methven) 
Glenrock (Fairlie ) 
Grampians 
Grays Hills 
Guide Hill 
Highlands 
Holbrook 
Inverary 
Irishman Creek 

Leatham 
Molesworth 
Mt Gladstone 
Muller 
Rams Head 
Ring Hill 
Spray Point 
Stronvar 
The Branch 
U pcot/Middlehurst 
W aihopai Downs 

Lilydale 
Lochaber 
Mary burn 
Mt Dalgety 
Mt Hay, 
Mt Hutt 
Mt John 
Mt Pember 
Mt Somers 
Mt Torlesse 
Mt Whitnow 
Omahau 
Peak Hill 
Rata Peaks 
Saw don 
Simons Hill 
Simons Pass 
Snow dale 
Stew Point 
Stoneleigh 
Tasman Downs 
The Wolds 
Winterslow 
Woodstock 
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Canterbury Wet: 
Balmoral 
Braemar 
Double Hill 
Dusky 
Erewhon 
Eskhead 
Ferintosh 
Glenf alloch 
Glenhope 
Glenmore 
Glens of Tekoa 
Glen tanner 
Glenthome 
Glynn Wye/Summerdale 
Godley Peaks 
Grasmere 
Island Hills 
Lake Coleridge 
Lake Sumner 

Otago Dry: 
Ardgour 
Bendigo 
Black Forest 
Bonspiel 
Cairnmuir 
Cluden 
Cone Peak 
Criffel 
Dovedale/ Manorsidc 
Earnscleugh 
Galloway 
Geordie Hill 
Glenburn 
Glenroy 
Goulburn 
Hal don 
Hawksbum 
Ida Valley 
Linnburn 
Little Valley 
Longacre 
Matangi 
Mid Run 

Lake Taylor 
Lily bank 
Longfellow 
Lower Lake Heron 
Manuka Point 
Mesopotamia 
Mt Algidus 
Mt Cook 
Mt Gerald 
Mt Oakden 
Mt Po ession 
Mt White 
Pukaki Downs 
Rainbow 
Richmond 
Rhoborough Downs 
St James 
The Poplars 
Upper Lake Heron 

Moutere 
Mt Campbell 
Mt Difficulty 
Mt Ro a 
Nine Mile 
Northbum 
Olrig 
Omarama 
Otematata/Aviemore 
Peak Valley 
Poolburn 
Queen berry Hill 
Riverside 
Ro eneath 
Rostriever 
Rugged Ridges 
Streamlands 
Te Akatarawa 
The Point 
Timburn 
Totara Peak 
Wainui 

73 



Otago Moist: 

Ahuriri Downs 
Allan Peaks 
Ao tea 
Awakino 
Balm oral 
Bargour 
Bellamore 
Bendhu 
Ben Ledi 
Benmore 
Ben Nevis 
Ben Omar 
Berwen 
Blackstone Hill 
Bog Roy 
Branch Creek 
Breast Hill 
Buscot 
Cambrian Hill 
Carrick 
Courthill 
Craigroy 
Dalrachney 
Danseys Pass 
Deep Creek 
Dome Hills 
Drybread 
Dunstan Downs 
Dunstan Pea.ks 
Dunstan bum 
Eastburn 
Eweburn 
Forest Range 
Glenbrook 
Glencoe 
Glenfoyle 
Glenshee 
Happy Valley 
Hawkdun 
Hillend 
Home Hill 
Idaburn Hills 
Ida vale 
Kawarau 

Killermont 
Kilmarnock 
Kyeburn 
Kyeburn Syndicate 
Labrador Park 
Lauder 
Lindis Peak 
Little Mount Ida 
Locharbum 
Longslip 
Low burn 
Manchester 
Matakanui 
Meri vale 
Michael Peak 
Morven Hills 
Mt Alexander 
Mt Dasher 
Mt Pisa 
Obelisk 
Ohau Downs 
Otamatapaio 
Otekaieke 
Pine Hill 
Pisgah Downs 
Poplar Grove 
Quail bum 
Quailburn Downs 
Red cliff 
RibbonJWOod 
Ruataniwha 
Run 684 
Run 505B 
Sandy Point 
Shelton Downs 
Shortlands 
Soldiers Syndicate 
Spotsburn 
Springbum 
Tara Hills 
Tambrae 
The Downs 
Twinburn 
Twin Peaks 
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Two Mile 
Waiorau 
Waipori 

Otago Wet: 

Ben Avon 
Ben Lomond 
Birchwood 
Branches 
Cainard 
Cattle Flat 
Cecil Peak 
Closeburn 
Coronet Peak 
Dingleburn 
Earnslaw 
Elfin Bay 
Glendhu 
Glenlyon 
Greens tone 
Halfway Bay 
Hunter Valley 
Huxley Gorge 
Lake Hawea 

Southland Moist: 

Allan dale 
Argyle 
Castle Hill. (Athol) 
Eyre Creek 
Fair light 
Glenaray 
Glenlapa 
Glenmore 

Waitangi 
Waitiri 
Wentworth 

Lake Ohau 
Loch Linnhe 
Makarora 
Minaret 
Motatapu 
Mt Albert 
Mt Aspiring 
Mt Aurum 
Mt Burke 
Mt Creighton 
Mt Nicholas 
Mt Soho 
Rees Valley 
Remarkables 
Route burn 
Temple Peak 
Walter Peak 
West Wanaka 
Wyuna 

Glen Nevis 
Glenquoich 
Greenvale (Waikaia ) 
Greenvale (Kingston ) 
Kingston 
Lorne Peak 
Nokomai 
Whitecombe 
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TABLE 1 Number of Properties in Survey and Area 

MM CM cw OD ·1 OM I ow SM I All Runs 

o. % No. % o. % o. I % ' o. % o. % No. % No. 

Number of Properties 22 49 38 46 95 38 16 304 
Total Area (ha) 451167 380733 696376 339305 569366 591652 180300 3208900 
Total Area (ac) 1114374 940416 1720050 838085 1406335 1461382 445341 7925983 
Average Area (ha) 20507* 7614 18325 . 7376 5993 15569 11268 10555 
Average Area (ac) 50653* 18808 45264 18219 14803 38457 27833 26072 
Sheep only (ha) 5685 1 38182 10 16413 2 453 12 13 74946 13 12355 2 5216 3 216419 

(ac) 14042 94309 40540 111922 185117 30518 12884 534556 
Cattle only (ha) 224854 50 0 0 931 <1 0 0 2044 <1 43000 7 6176 3 289924 

(ac) 555390 0 2300 0 5050 106211 15254 716112 
Sheep and cattle (ha) 220624 49 342553 90 679964 98 293993 87 492375 87 536296 91 168908 94 2703488 

(ac) 544942 846107 1679510 726163 1216168 1324653 417203 6677615 

(*Average 12808 ha (31636 ac) if Molesworth Station (182176 ha = 449977 ac) excluded) 

COMMENT, TABLE 1: This table shows that the average size of runs tends to be larger in wetter regions 
than in drier regions. It also shows the large amount of land in Marlborough running only cattle and that 
the drier regions of Canterbury and Otago have quite a large area still carrying only sheep. An important 
figure in the table is that the total area of the 304 runs designated "high country" is 3,208,900 hectares 
(1,925,983 acres). 
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TABLE 2 Sheep Numbers by Breed (at shearing 1971/72) 

MM CM cw OD OM ow SM All Runs 

No. % No. % No. % o. % No. % o. % o. % No. 

Merino 79152 76 108407 35 160509 65 174071 64 211439 43 108931 54 40 <1 842549 
Romney x Mer. t bd 16098 15 73771 24 0 - 34630 13 179558 36 62048 30 101440 76 467545 
Eng. Leic. x Mer. t bd 0 - 61839 20 61155 25 7148 3 9263 2 8312 4 0 - 147717 
Bord. Leic. x Mer. t bd 3710 4 8269 3 6519 3 7266 3 15727 3 0 - 0 - 41491 
Lincoln x Mer. t bd 3630 3 4161 1 0 - 16500 6 22333 5 0 - 4185 3 50819 
Corriedale 0 - 32672 11 17076 7 26764 10 41024 8 8314 4 0 - 125850 
Romney 1659 2 12755 4 0 - 3818 1 2661 <1 3750 2 25190 19 49833 
Perendale 0 - 100 <I 0 - 0 - 12089 2 7125 4 2678 2 21992 
Romn. x Corr. 0 - 6718 2 0 - 0 - 2701 1 0 - 0 - 9419 
Bord. Leic. x Romn. 0 - 0 - 0 - 0 - 0 - 5318 2 0 - 53 18 
Other 311 < I 95 <1 149 <1 576 < 1 583 < 1 200 <1 0 < 1 1914 

Total 104560 308787 245408 270783 497378 203998 133533 1764447 

COMMENT, TABLE 2: This table shows that Merinos are 48 percent of high-country sheep and Halfbreds 
based on the Merino are 40 percent. The popularity of different breeds varies widely between districts. For 
instance, the Merino is very popular in Marlborough and in the diverse climatic zones of wetter Canterbury 
and drier Otago. But less than 1 percent of the flocks in Southland are of this breed. 
The Romney x Merino halfbred is very popular in Otago; the English Leicester x Merino halfbred in 
Canterbury. 
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TABLE 3 Sheep Numbers by Classes (at shearing 1971/72) 

MM CM cw OD OM ow SM All Runs 

No. % No. % No. % No. % No. % o. % No. % o. 

Flock Ewes 41546 40 157601 51 104435 42 139847 52 245105 49 89687 44 81026 61 859247 
Dry 2T ewes 6065 6 13207 4 13667 6 11538 4 6681 1 5472 3 2202 2 58832 
Ewe hoggets 13075 12 46911 15 28877 12 38366 14 57730 12 22975 11 22201 17 230135 
Wether hoggets 7994 7 23843 8 21597 9 16849 6 30097 6 17747 9 9719 7 127846 
Flock wethers 34235 33 62326 20 73274 30 59114 22 151503 31 65394 32 16263 12 462109 
Rams 1645 2 4899 2 3558 1 5069 2 6262 1 2723 1 2122 1 26278 

Total 104560 308787 245408 270783 497378 203998 133533 1764447 
Properties with no sheep 3 0 I 0 I 3 I 9 

COMMENT, TABLE 3: This table shows that ewes are a fairly stable 40-61 percent of flocks. Wethers, a 
feature of the high country, make up from 20-33 percent of flocks except in Southland. Although not brought 
out by the table, dry two-tooth ewes are found almost only in Merino flocks where their breeding has been 
traditionally delayed by a year to build up liveweight. Nine properties carried no sheep, only cattle. 
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TABLE 4 Ewes to Ram and Lambing Percentage (1971 lambing) 

MM CM cw OD OM ow SM All Runs 

E.toR. % E. toR. % E. toR. % E. toR. % E. toR. % E. toR. % E. toR. % E. toR. 

Merino 25738 90.7 39629 85.4 54168 70 .1 72480 85.6 79833 79.9 33379 70.4 0 - 305227 
Romney x Mer. t bd 99 10 80.7 43358 84 .9 0 - 23062 104.5 96375 92.2 29674 87.6 53274 83.4 255653 
Eng. Leic. x Mer. t bd 2550 83.5 33620 81.1 307 17 74.5 5100 82.3 2074 95.0 3070 61.2 0 - 77131 
Bord . Leic. x Mer. t bd 0 - 5676 100.2 3500 80.0 4900 86.7 6699 85.2 0 - 0 - 20775 
Linc. x Mer. t bd 2454 87.1 2647 65.6 0 - 10669 100.3 10382 95.9 0 - 3130 87.8 29282 
Corriedale 0 - 22 153 87.3 8279 92.2 1558 100 .4 26734 97.3 5663 86.3 0 - 78387 
Romney 0 - 7150 JOO . I 0 - 4700 108.5 0 - 3000 73.3 9095 84.1 23945 
Perendale 0 - 0 - 0 - 0 - 6840 86.2 8590 79 .7 2020 91.9 17450 
Romn. x Corr. 0 - 0 - 0 - 0 - 0 - 3995 93.1 0 - 3995 
Bord. Leic. x Romn. 0 - 4650 88.2 0 - 0 - 2101 82.8 0 - 0 - 6751 
Other 0 - 135 103.7 0 - 0 - 0 - 0 - 36 100.0 171 

Total 40652 86.6 1590 18 83.2 96664 73.7 136469 92.3 23 1038 88.3 87371 79.0 67555 89 .4 818767 

COMMENT, TABLE 4: The overall lambing percentage in the 1971 lambing was a surprisingly high 84.9 
percent. However because of the variability of climate, neither such a one-season average figure nor the 
differences between districts should be taken as more than guides to the performance of breeding flocks. 
Also, the apparent differences between breeds (e.g. between Merino and Halfbred) in any one district 
may be due not to factors in the breeds themselves but to differences between the kinds of country on which 
they are run. 
Note : Lambing percentage is calculated from lambs tailed 1971 on ewes put to the ram in 1971. 

% 

80.0 
89.3 
78.5 
88.8 
93.2 
93.8 
92.3 
83.5 
93.1 
86.5 

101.5 
84 .9 



TABLE 5 Sheep Sold (1971 /72 season) 

MM CM cw OD OM ow SM All Runs 

No. % No. % No. I % No. % No. % No. % No. % No. 

Fat lambs 11799 32 62227 47 10809 19 51653 50 92252 55 27291 53 28625 55 284656 
Store lambs 4299 12 6919 5 11353 20 12601 12 15940 9 5421 10 3753 7 60286 
Aged ewes for breeding 9909 27 27967 21 14062 25 15321 15 22677 13 8100 16 10825 20 108867 
Aged ewes for meat 1798 5 15218 11 3124 5 5243 5 9058 5 2033 4 2191 4 38665 
Aged wethers for meat 4212 12 8739 7 5195 9 5855 6 16024 JO 4468 9 6301 12 50794 
Aged store wetbers 2687 7 4272 3 8288 15 6759 7 6153 4 2080 4 175 <I 30414 
2T ewes for meat 233 <I 335 <I 0 - 0 - 0 - 0 - 0 - 568 
Store 2T ewes 842 2 3902 3 2063 4 3369 3 2845 2 1034 2 538 1 14593 
2T wethers for meat 40 <I 3170 2 336 <I 1310 I 495 <1 0 - 176 <i 5497 
Store 2T wethers 749 2 591 <i 1186 2 1489 1 2569 2 971 2 760 1 8315 
Rams 200 <1 340 <1 583 1 628 <1 79 <1 6 <1 18 <1 1834 

Total 36738 133680 56979 104234 168092 51404 53362 604489 

COMMENT, TABLE 5: A feature of the modern high-country scene is the large number of fat lambs sold. 
In all areas, except western Canterbury, fat lamb numbers sold far exceed store lamb numbers. Also, there 
are now over 20,000 more wethers sold for meat off the runs than are sold store for others to fatten. The 
table also shows the small number of wethers available by sale for maintaining all-wether flocks. The 
importance of the high country as a source of aged breeding ewes for down-country farms is shown. 
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TABLE 6 Sheep Bought (1971 /72 season) 

MM CM cw OD OM ow SM All Runs 

o. % o. % o. % No. I % 0. % o. % o. % No. 

Rams 240 16 623 9 578 19 878 33 1347 13 516 6 496 JOO 4678 
Lambs 0 - 2786 38 400 13 0 - 350 3 315 4 0 - 3851 
Ewe hoggets 60 4 240 3 0 - 0 - 0 - 780 9 0 - 1080 
Wetber hoggets 0 - 400 6 0 - 0 - 2756 26 1600 19 0 - 4756 
2T ewes 415 28 0 - 0 - 970 36 811 8 1425 17 0 - 3621 
2T wethers 0 - 0 - 175 6 0 - 1089 11 0 - 0 - 1364 
Aged ewes 371 24 2679 37 472 16 765 29 3335 32 2597 31 0 - 10219 
Aged wethers 431 28 569 7 1372 46 59 2 747 7 1150 14 0 - 4328 

496 33897 Total 1517 7297 2997 2672 10435 8383 

COMMENT, TABLE 6: Almost all runs buy rams, but only, in general, those properties which are building 
up their flocks to use improved vegetation are buying in aged ewes. Young wethers are bought mainly by the 
few all-wether properties. 
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TABLE 7 Wool Sold (r.97r. /72 season) 

MM CM cw OD OM I ow SM All Runs 

Total wool shorn (kg) 421318 1161899 883066 1175233 1958457 748090 579127 6894463 
Wool shorn per sheep (kg) 4.0 3.8 3.6 4.3 3.9 3.7 4.3 3.9 
Wool shorn per sheep (lb) 8.8 8.4 7 .9 9.5 8.8 8.1 9.5 8.6 
Wool shorn per ha. (kg) 1.9* 3. 1 1.3 3.5 3.4 1.4 3.3 2.4 

*Calculated on area excluding runs carrying cattle only. 

COMMENT, TABLE 7: The drier, or easier country produces more wool per sheep than the wetter harder 
country. 
Note: The area on which the weight of wool shorn per hectare is calculated is the total area of runs. Obviously since some runs, especiaUy 
those in wetter areas, do not graze the high parts of the property, the 'weight per hectare' figure does not show the weight of wool produced 
from the area actually grazed. We hope to map these actual grazing areas during next season's survey. 



TABLE 8 Cattle Numbers by Breed (winter 197~) 

MM CM cw OD I OM I ow SM All Runs 

No. % No. % No. % No. % No. % I No. % No. % No. 

H ereford 1220 6 3584 26 6662 45 3966 51 12020 65 16770 80 7426 76 51648 
Angus 2823 13 4201 30 2716 18 203 3 1097 6 444 2 334 3 11818 
H ereford/ Angus 16676 77 3994 29 5135 35 861 11 3444 19 2508 12 2036 21 34654 
Shorthorn 0 - 67 <l 20 1 2 854 11 353 2 6 < 1 5 < l 1486 
H ereford/Shorthorn 0 - 0 - 0 - 1064 14 1036 6 0 - 0 - 2100 
Shorthorn/ Angus 0 - 1856 13 0 - 0 - 0 - 0 - 0 - 1856 
Galloway 231 1 0 - 0 - 0 - 385 2 0 - 0 - 616 
Galloway/Hereford 725 3 0 - 0 - 0 - 0 - 1320 6 0 - 2045 
Galloway/Angus 0 - 0 - 0 - 662 9 0 - 0 - 0 - 662 
Galloway/Shorthorn 0 - 281 2 0 - 0 - 0 - 0 - 0 - 281 
Friesian 0 - 2 < 1 70 <1 110 1 0 - l <1 0 - 183 
Other 0 - 0 - 0 - 21 < 1 0 - 0 - 3 < 1 24 

T otal Cattle 21675 13985 14784 7741 18335 21049 9804 107373 

COMMENT, TABLE 8: Herefords are the most popular breed in the high country, particularly in Otago. 
However Angus are more popular than Herefords in both Marlborough and the eastern Canterbury high 
country. 
Note: In mixed herds it was usually impossible to separate numbers in each breed although this was done if accurate figures were available. 
H ereford/Angus denotes cattle in herds crossbreeding Herefords and Angus. The order has no breeding significance--sires may be of either 
breed. 
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TABLE 9 Cattle Numbers by Classes (winter 1972) 

MM CM cw OD OM ow SM All Runs 

No. % No. % o. % No. % No. % No. % o. % No. 

Breeding cows 8911 41 8328 60 8632 58 3666 47 10361 56 13443 64 5947 61 59238 
It yr heifers 2743 13 1960 14 2082 14 972 13 2554 14 2634 12 950 JO 13895 
H eifer calves 3152 15 2227 16 2316 16 1084 14 3104 17 2829 13 1722 18 16434 
Steer calves 2856 13 705 5 757 5 546 7 1215 7 1136 5 795 8 8010 
Adult steers 3543 16 414 3 647 4 11 33 15 726 4 406 2 154 1 7023 
Bulls 465 2 325 2 328 2 327 4 411 2 589 3 218 2 2663 
Dairy 5 <1 0 < 1 22 <1 13 < 1 14 < 1 12 < 1 18 < 1 I 10 

Total Cattle 21675 13985 14784 7741 18335 21049 9804 107373 
Properties with no cattle 1 4 2 9 11 1 1 30 

COMMENT, TABLE 9 : This table brings out the high proportion of breeding stock in high-country 
herds and the low proportion of steers . Note that 30 properties out of the 304 in the survey carry no cattle: 
over two-thirds of them in Otago. 
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TABLE IO Calving Percentage 1971 (on cows kept in herd 1971) 

MM CM cw OD I OM I ow I SM All Runs 

Cows Cows Cows Cows 

I 
Cows 

I I 
Cows Cows Cows 

Kept % Kept % Kept % Kept % Kept % Kept % Kept % Kept 

Hereford 699 82.5 1080 83 .2 3887 82 .8 1858 84.4 6314 81.5 9738 76.7 4075 78.0 27651 
Angus 688 77.6 1905 80.5 1524 74.4 85 77.6 535 83 .3 0 - 190 92.1 4927 
Hereford/ Angus 6271 86.7 1827 81.1 2785 77.7 189 96.8 1673 85.9 2008 76.1 1478 84 .2 16233 
Shorthorn 0 - 50 64 .0 0 - 229 85.5 200 57.9 0 - 0 - 479 
Hereford/Shorthorn 0 - 0 - 0 - 537 89.9 404 81.4 0 - 0 - 941 
Shorthorn/ Angus 0 - 948 93.8 0 - 0 - 0 - 0 - 0 - 948 
Galloway 0 - 0 - 0 - 0 - 230 84.7 0 - 0 - 230 
Galloway/Hereford 291 85.2 0 - 0 - 0 - 0 - 870 82.3 0 - 1161 
Galloway/ Angus 0 - 0 - 0 - 410 78.1 0 - 0 - 0 - 410 
Galloway/Shorthorn 0 - 109 84.0 0 - 0 - 0 - 0 - 0 - 109 
Friesian 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 
Average 7949 83.0 59 19 83.3 8196 81 .2 3308 86.5 9358 82.3 12616 76.9 5743 84 .8 53089 

COMMENT, TABLE 10: The remarks under Table 4 about not mistaking a one-season breeding perform
ance for average breeding performance apply equally in this table too. There is less tendency with cattle than 
with sheep however to run particular breeds on particular kinds of country. This could be reflected in the 
small difference between the average calving performance of Hereford and Angus herds. 

Note: Calving percentage is calculated from calves marked from cows retained in the herd after autumn culling. It is therefore usually 
less than the number put to the bull. 
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TABLE I I Cattle Sold (1971/72 season) 
' 

MM CM I cw I OD I OM I ow SM All Runs 

To. % No. % I o. % I 0 . % I No. I % I 0 . % No. % o. 

Breeding Cows 1031 18 400 8 597 11 0 - 319 5 70 1 46 1 2463 
Cows for meat 117 2 130 2 173 3 133 5 256 4 369 5 241 7 1419 
Heifers 
Heifer calves 
Steer calves 
Store steers 
Prime steers 
Bulls 

Total 

756 13 138 3 503 10 79 3 167 3 97 1 142 4 1882 
430 7 1183 22 805 15 475 18 1427 23 2151 29 870 25 7341 

2107 36 2612 49 232 1 45 872 33 2923 47 3845 52 1935 54 1661 5 
1291 22 524 JO 738 14 132 5 426 7 484 7 199 6 3794 

73 1 283 5 106 2 797 31 724 11 289 4 108 3 2380 
69 1 57 1 0 - 11 7 5 33 < 1 35 <I 8 <I 319 

5874 5327 5243 2605 6275 7340 3549 36213 

COMMENT, TABLE 11: This table shows that calves, some 24,000 of them, are the main cattle product 
of the high country. These sales have taken place at a time of rapid herd building and consequent holding 
back of large numbers of calves- especially heifer calves- from sale. 
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TABLE 12 Cattle Bought (1971 /72 season) 

MM CM cw OD OM ow SM All Runs 

No. % No. % No. % o. I % o. % No. I % No. % No. 

Cows 90 8 218 27 35 JO 33 2 332 11 212 30 118 17 1038 
Heifers 183 16 215 27 213 62 195 14 1353 47 247 35 123 18 2529 
Heifer calves 295 25 256 32 0 - 243 18 685 24 121 17 77 JO 1677 
Steer calves 
Steers 
Bulls 

Total 

227 19 0 0 23 7 249 18 283 10 0 - 208 30 990 
297 25 53 6 0 - 609 45 104 4 3 <1 109 16 1175 
86 7 64 8 71 21 42 3 106 4 123 17 62 9 554 

1178 806 342 137 1 2863 706 697 7963 

COMMENT, TABLE 12: This table shows that two-thirds of the cattle bought were female stock to increase 
the breeding capacity of herds. 

% 
13 
32 
21 
12 
15 

7 



TABLE x3 Sheep and Stock Units per Unit Area; Sheep/Cattle Ratios 

MM CM cw OD OM ow SM All Runs 

o. No. No. No. No. No. No. No. 

Sheep per ha* 0.5 0.8 0.4 0.8 0.9 0.4 0 .8 0.6 
H ectares per sheep* 2.2 I .2 2.8 1. 3 1.1 2.7 1.3 I. 7 
Acres per sheep* 5.3 3 .0 7.0 3.1 2.8 6.6 3.2 4 . 1 
Stock units (sheep) 87743 264400 207118 233552 426958 172955 121088 1513814 
Stock units (cattle) 98989 69885 73699 37013 90082 107730 48847 526245 
Total S.U. (incl. horses) 186732 334285 280817 270565 517040 280685 169935 2040059 
Hectares per S.U. 2 .4 I. I 2.5 1. 3 I. I 2.1 I. 1 1.6 
Sheep: cattle ratio (district) 5: 1 21 :1 17 :1 35: 1 27:1 10 :1 14: 1 16:1 
Sheep: cattle ratio (on runs with 

both) 14: 1 20:1 16 :1 30:1 25 :1 10:1 14:1 18 :1 
Sheep :cattle ratio (as stock 

units) 0.9:1 3 .8 :1 2 .8 :1 6 . 3:1 4. 7:1 1.6:1 2.4 :1 2.9:1 

COMMENT, TABLE x3: The lower stocking rate per occupied unit area (but not necessarily per grazed 
unit area) on wetter, harder runs is clearly shown. The table also reveals the higher proportions of cattle to 
sheep in wetter regions than in drier regions. 

Note ( I) : Calculations based on total-area, not grazed-area of runs. See note under Table 7. 
Note (2) : Stock units: 
Breedings ewes 
Wethers, 2T ewes, rams 
Hogge ts 

1.0 
.8 

0.6 

Breeding COWS 6. 0 
Bulls 5.0 
Steers, 1 t yr heifers 4. 0 
Calves 3 . 0 

Note (3): The stocking rates for sheep* have been calculated after excluding the area of runs which carry cattle only. 



TABLE 14 Frequency of Sheep Drenching 

MM CM cw OD OM ow SM All Runs 

Times Prop's % Prop's % Prop's % Prop's 

Hogget Drenching 0 0 - 2 4 4 11 5 
I I 5 11 22 4 11 12 
2 6 32 12 25 7 19 15 
3 5 27 12 25 JO 27 8 
4 3 16 8 16 8 22 5 
5 2 10 0 - 2 5 1 
6 2 JO 3 6 2 5 0 
7 0 - 1 2 0 - 0 

Total percentage of 
properties drenching 
hoggets JOO 96 89 

Ewe Drenching 0 7 37 19 39 12 32 28 
1 5 26 21 43 17 46 14 
2 7 37 9 18 6 16 2 
3 0 - 0 - 2 6 2 
4 0 - 0 - 0 - 0 

Total percentage of 
properties drenching 
ewes 63 61 68 

Total properties with 
sheep 19 49 37 46 

Properties giving 
selenium to hoggets 

Properties giving 
7 37* 41 87 23 70 21 

selenium to ewes 6 50 25 83 18 72 15 

Note l *Figure is percentage of properties drenching hoggets which use selenium . 
.. Note 2 No wethers were drenched. 

% Prop's % Prop's % Prop's % Prop's 

JI 15 16 3 9 2 13 29 
26 14 15 4 11 0 - 46 
33 20 21 11 31 5 33 76 
17 23 25 10 29 3 20 71 
11 16 17 5 14 3 20 48 
2 2 2 I 3 1 7 9 

- 2 2 0 - I 7 10 
- 2 2 l 3 0 - 4 

89 86 91 87 
61 46 48 17 49 12 80 139 
31 29 31 14 40 3 20 103 
4 17 18 4 11 0 - 45 
4 l 1 0 - 0 - 5 

- 1 1 0 - 0 - l 

39 52 51 20 

94 35 15 295 

51 57 72 15 47 8 62 172 

78 42 88 12 67 2 67 120 

COMMENT, TABLE 14: Ninety percent of runs drenched their hoggets at least once. Half the runs 
drenched their hoggets two to three times a year. Over one-third of the runs drenched their ewes once, but 
nearly one-half did not drench them at all . In each district more than 37 percent of the runs drenching their 
hoggets used selenium; the overall average was 65 percent. In the Canterbury Moist district, the figure was 
as high as 87 percent. Fortv-five percent of the ewes beirnz drenched !lot selenium. 

% 
JO 
16 
26 
24 
16 
3 
4 
I 

90 
47 
35 
15 
2 

< I 

53 

65 

45 



TABLE 15 Frequency of Cattle Drenching 

MM CM cw OD OM ow I SM All Runs 

Times Prop's % Prop's % Prop's % Prop's 

Calf Drenching 
0 5 24 9 20 9 25 17 
1 II 52 26 58 12 33 13 
2 4 19 8 18 12 33 5 
3 1 5 I 2 2 6 2 
4 0 - 1 2 1 3 0 
5 0 - 0 - 0 - 0 

Total percentage of 
properties drenching 
calves 76 80 75 

Total properties with 
cattle 21 45 36 37 

Properties using selenium I 6* 16 44 10 37 7 

Note 1 *Figure is percentage of properties drenching calves which use selenium. 
Note 2 No cows or steers were drenched. 

% Prop's % Prop's I % Prop's I % Prop's 

46 29 35 8 22 3 20 80 
35 36 43 13 35 5 33 116 
14 15 18 12 32 4 27 60 
5 3 3 4 11 3 20 16 

- 0 - 0 - 0 - 2 
- I 1 0 - 0 - I 

54 65 78 80 

84 37 15 274 
35 21 38 9 31 2 17 66 

COMMENT, TABLE 15: Seventy-one percent of properties drenched their calves at least once. About one
third of these used selenium. 
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TABLE 16a Labour (stock units handled per m.an) 

I MM I CM I cw I OD OM ow SM All Runs 

Total sheep stock units 87743 264400 207118 233552 426958 172955 121088 151 3814 
Total cattle stock units 98989 69885 73699 37013 90082 107730 48847 526245 

S.U. on sheep only properties 1987 19796 5423 35501 38037 5780 2736 109260 
S.U. on cattle only properties 63183 0 657 0 1556 11051 2609 79056 
S.U. on sheep & cattle properties 121562 314489 274737 235064 477447 263854 164590 1851743 
Total man-weeks 3489 7272 5935 58 11 9379 4459 3179 

Man-weeks, sheep only 46 471 156 1083 692 112 54 
Man-weeks, cattle only 887 0 9 0 16 163 31 
Man-weeks, sheep and cattle 2556 6801 5770 4833 8858 4190 3094 

S.U. per man-week on sheep 
only properties 43.2 46.4 34 .8 32.8 55.0 51.6 50.7 

S.U. per man-week on cattle 
only properties 71.2 0 73 .0 0 97.2 67.8 84.1 

S.U. per man-week on sheep 
and cattle properties 47.6 46.2 47.6 48.6 53.9 63.0 53 .2 

S.U. per man-year on sheep 
and cattle properties 2380 23 10 2380 2430 2695 3150 2660 



TABLE 16b Labour Division Percentages 

MM CM cw OD OM ow I SM All Runs 

Permanent 92.1 92.5 91.9 90.5 91.5 92.5 91.0 91. 1 
Musterers 5.0 4.0 6.8 8 .0 6.5 6.0 6.2 6.7 
Fencing contractors 2 .0 1.5 0.7 1.0 1.5 1.5 2.8 1.6 
Agricultural contractors 0.9 2.0 0.6 0.5 0.5 0 0 0.6 

COMMENT, TABLES, 16a and 16b: Depending on the district, there were 2,310-3, 150 stock units carried 
on mixed sheep and cattle propercies per man-year of labour employed. As an example, this could be 
equivalent to, say, 2,000-3,000 sheep plus 140 cattle per man-year. Substantially more stock units were 
carried per man-week on cattle-only than on sheep-only properties. More than 90 percent of all labour was 
permanent. 

Note (1) : Labour includes owner (s) , where working on the property. 
Note (2): See note with Table 13 for values of Stock Units. However, as an approximation to use with this table (16) assume that: 
(a) in a high-country flock 100 stock units = 120 sheep. 
(b) in a high-country herd 100 stock units = 20 cattle. 



Simons Pass Station 

- Merino. Still the greatest genetic contribution in high country sheep. 

Photo: H. H. Innes. 



Area of Fodder Grown and Percentage of Supplementary Feed Area (1971/72 season) 

MM CM cw OD OM ow SM All Runs 

Area % Area % Area % Area % Area % Area % Area % Area 

Meadow hay (ha) 117 26 783 18 619 32 164 7 614 13 657 53 483 40 3437 
(ac) 290 1934 1530 406 1517 1623 1194 

Lucerne hay (ha) 114 25 951 22 240 12 1364 59 1511 32 185 15 93 8 4458 
(ac) 281 2349 593 3369 3732 457 229 

Oaten hay (ha) 8 2 288 7 169 7 47 2 184 4 42 3 26 2 
(ac) 20 711 417 11 5 455 104 65 

Silage (ha) 0 - 137 3 42 2 0 - 51 1 0 - 0 -
0 - 338 103 0 127 0 0 

TABLE 17b Yield of Fodder 

T otal bales Total bales Total bales T otal bales Total bales Total bales T otal bales 
bales ha/ac bales ha/ac bales ha/ac bales ha/ac bales ha/ac bales ha/ac bales ha/ac 

M eadow hay (bales) 30440 260 148600 189 94655 152 44000 268* 123797 201 157033 239 123 100 254 
105 76 61 108* 81 96 102 

Lucerne hay (bales) 24280 212 136275 143 474 17 197 278620 204* 302603 200 50350 272 27640 297 
85 57 79 82* 80 110 120 

Oaten hay (bales) 900 112 346 15 120 26300 155 11401 242* 31493 171 12000 285 3100 119 
45 48 62 97* 69 115 48 

Silage (tons) 0 - 1710 12 845 20 0 - 1818 35 0 - 0 -
- 4 8 14 

*Usually grown on irrigated ground. 

COMMENT, TABLES 17a and 17b: Lucerne hay was the predominant fodder in Otago and Southland 
and meadow hay in wetter Canterbury. In Marlborough and eastern Canterbury about equal areas of 
lucerne hay and meadow hay were grown. Silage was unpopular as a fodder even in wetter regions. Yield 
figures for one season may vary widely from the average and should be treated with caution in comparisons. 
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TABLE 18 Area of Forage and Root Crops Grown and Percentage of Supplementary Feed Area (1971/72 season) 

MM I CM cw I OD OM ow SM All Runs 

Area I % Area % Area I % I Area % Area I % Area % Area I % Area 

Grecnfeed Oats (ha) 43 9 107 3 40 2 66 3 75 2 26 2 0 - 357 
(ac) 105 263 99 164 186 65 0 -

Greenfeed Barley (ha) 0 - 0 - 0 - 14 <l 81 2 0 - 0 - 95 
(ac) 0 0 0 34 200 0 0 -

Greenfeed Wheat (ha) 0 - 0 - 0 - 18 < l 37 <l 0 - 0 - 55 
(ac) 0 0 0 45 91 0 0 -

Greenfeed R yecorn (ha) 0 - 200 5 65 3 83 4 239 5 10 <l 0 - 597 
(ac) 0 494 160 206 589 25 0 -

Tama, HI, Italian (ha) 31 6 25 1 6 81 4 100 4 170 4 3 <1 32 3 668 
(ac) 77 619 199 247 419 8 80 

Turnips (ha) 81 18 622 14 508 26 383 17 I 168 25 225 18 83 7 3070 
(ac) 201 1536 1255 945 2884 556 206 

Swedes (ha) 5 I 236 5 35 2 0 - 94 2 43 3 266 22 
(ac) 13 584 87 0 232 106 656 

Choumoellier (ha) 10 2 11 <l 8 <l 0 - 13 <l 5 < l 115 IO 

R ape 
(ac) 24 27 19 0 32 13 283 
(ha) 16 4 102 2 14 < l 0 - 17 < 1 10 <1 0 -
(ac) 40 252 35 0 42 25 0 -

COMMENT, TABLE 18: Greenfeed was unpopular as a supplementary feed . Ryecorn was the most 
common greenfeed grown. Except in Southland high country where three times more swedes were grown 
than turnips, turnips were the principal root crop. 
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TABLE 19 Area of Grain Crops Grown and Percentage of Supplernentary Feed Area (1971/72 season) 

MM I CM cw OD OM I ow SM All Runs 

Area I % Area % Area % Area % Area % Area I % Area % Area 

Grain oats (ha) 6 1 464 11 118 6 26 1 212 4 16 1 63 5 905 
(ac) 14 I 145 291 64 523 39 155 

Oats for chaff (ha) 19 4 31 <1 0 - 9 < 1 5 <1 19 2 2 <i 85 
(ac) 46 77 0 22 13 46 5 

Barley (ha) 8 2 138 3 20 1 45 2 295 6 16 1 33 3 555 
(ac) 20 341 50 110 729 40 82 

Total area used for 
supplementary feed (ha) 458 4321 1959 23 19 4766 1257 1196 16276 

(ac) 1131 10670 4838 5727 11771 3107 2955 40202 

COMMENT, TABLE 19: Grain crops are rarely grown for supplementary feed in the region. This is 
because pastoral leases discourage cash cropping; because grain is not yet popular as a feedstuff, and also 
because most runholders, even with suitable country, are reluctant to become involved in arable farming. 
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TABLE 20 Number of Properties Supplementary Feeding Sheep 

MM CM cw OD I OM ow SM All Runs 

No. % No. % o. % To. % No. % No. I % No. % 
Number of properties with sheep 19 45 37 46 92 

351 
15 

No. properties feeding hoggets 8 42 38 84 27 73 33 72 62 67 23 66 15 100 
No. properties feeding ewes 9 47 36 75 21 57 31 67 53 57 14 36 14 93 

COMMENT, TABLE 20: Although not directly shown in the table, most properties which feed hoggets also 
supplementary feed at least a proportion of their ewes. Less feeding of either hoggets or ewes was done in 
wetter regions than in drier regions. 
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TABLE 21 Pasture Establishment and Topdressing (Area and Percentage of Total Improved Area) 

MM CM cw OD I OM ow SM All Runs 

Area % Area % Area % Area % Area % Area % Area I % Area 

New drilled pasture (ha) 79 < 1 1479 4 612 3 74 < 1 580 < I 346 I 242 I 3414 
(ac) 194 3655 151 2 184 1434 856 600 8435 

New lucerne (ha) 19 < I 236 < I 8 < I 310 < 1 357 <1 38 < 1 4 <I 974 
(ac) 46 584 22 766 883 95 IO 2406 

New overdrilling (ha) 0 - 32 1 < 1 89 <1 194 < I 80 <I 0 - 40 < i 726 
(ac) 0 795 220 480 200 0 100 1795 

ew aerial 0 / and T/ D (ha) 3000 13 2053 5 1975 9 3557 JO 5290 7 2546 8 939 4 19360 
(ac) 7410 5072 4880 8786 13067 6290 2320 47825 

Maintenance fertilise r or (ha) 138 1 6 6340 17 2662 13 1668 5 6135 8 3736 12 2315 11 24532 
lime on paddocks (ac) 3413 15662 7296 4121 151 54 9230 5720 60596 

Maintenance fertiliser on (ha) 5182 23 36 14 9 1998 JO 1814 5 l l 133 14 5679 19 971 5 30381 
hill pasture (ac) 1280 8927 5448 4483 27499 14029 2400 75596 

COMMENT, TABLE 21: Aerial oversowing and topdressing was the most important method of pasture 
improvement. Less than one-third of the total improved area in all zones received maintenance fertiliser. 
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TABLE 22 Irrigation (1971 /72 season) 

I 

I I I MM CM I cw OD OM ow SM 

No. % No. I % o. % No. I % I No. % No. % 0. I % 
Irrigated this season (ha) 28 48 14 3240 3811 210 0 

(ac) 70 l 19 35 8003 9414 518 0 
Area capable of irrigation (ha) 34 48 405 3562 4501 303 0 

with present scheme (ac) 85 119 1000 8798 11118 748 0 
Percentage irrigated this season 82 JOO 4 91 85 69 0 
No. of irrigating properties 2 3 1 33 51 6 0 
Irrigating properties as 

percentage of properties in 
region 9 6 2 72 54 16 -

A vcrage irrigated area (ha) 14 16 14 98 75 35 0 
(ac) 35 40 35 243 185 86 0 

COMMENT, TABLE 22: More than one-half of drier Otago high-country properties irrigate. Elsewhere 
the proportion is low. 



TABLE 23 

Drilled pasture 

Overd rilled pasture 

Aeria l OS/TD 

Lucerne 

Crops 

T ota l improved 

Natura l Cover 

Total area 

* % of tota l imprO\·ed 

Total Cover (1971 /72 s eason ) 

MM CM 

Area *% Area I % 
(ha) 1335 10 1229 1 30 
(ac) 3299 3036 1 
(ha ) 0 2944 7 
(ac) 0 7272 
(ha ) 11465 87 22357 55 
(ac) 283 19 55224 
(ha ) 122 < I 657 2 
(ac) 303 1624 
(ha ) 265 2 2162 5 
(ac) 654 5340 

(ha ) 13188 **2.9 404 13 IO. 6 
(ac) 32575 9982 1 
(ha ) 437975 97. I 34032 1 89.4 
(ac) 1081 799 840595 
(ha) 451167 380735 
(ac) 111 4374 940416 

** % of tota l region area. 

cw I 
Area I % j 
6495 28 

16045 
227 
562 

14868 65 
36724 

455 2 
1125 
735 4 

1815 

22781 3.3 
5627 1 

673595 96.7 
1663779 
696376 

1720050 

0 D 

Area 

10 51 
1262 
247 
61 

2 
5 

15 
7 

77 
I 

% 
14 

7 

66 

JI 

2325 
57446 

37 
933 

74 ' 4 2 
18 37 

5 
I 

40 

3536 
8735 

3039 
7507 
33930 
83808 

34 
5 
5 

10.4 

89 .6 

- -

OM 

Area 

16970 
41916 

1213 
2998 

55603 
13734 1 
2146 
7448 
2206 
5448 

79008 
19515 1 
490358 

12111 84 
569366 

1406335 

I % 
22 

2 

70 

3 

3 

13 

86 

.9 

·. I 

0 w 
Area 

6402 
158 13 

40 
100 

23372 
57730 

254 
628 
373 
92 1 

30442 
75 192 

56 1210 
1386 190 
59 1652 

1461 382 

I % 

21 

< l 

77 

< I 

5 . I 

94 .9 

SM All Runs 

Area 

4792 
11 838 

40 
100 

11 687 
28869 

80 
198 
594 

1467 

17195 
42<f72 

163105 
402869 
180300 
44534 1 

' 

% Area I % 

28 53398 22 
131894 

< I 6942 3 
17147 

68 1626 12 68 
40 1653 

< I 8363 4 
20657 

4 7233 3 
17865 

9.5 238549 7. 4 
5892 16 

90.5 297035 1 92.6 
7336767 
3208900 
7925983 

COMMENT, TABLE 23: On average, over go percent of the area of high-country properties was in natural 
cover. 
Runs in the Otago moist region at r 3.9 percent had the highe t proportion of improved country. Most of the 
improvement was by aerial oy.ersowing and topdressing (s5-87 percent). A further 10-30 percent of the 
improved a rea was in drill ed pasture. 
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