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AN INCOMPARABLE ASSET 
Peter Elworthy 

Cra igmo re , 
T imaru . 

Summary of t he Ta ra Hil ls 
Field Day 27 Februa ry , 1974 

Firstly, I believe that the runholders would like me to con
gratulate Mr N. A. Cullen and his team from the Ministry and 
other agencies on a programme which seemed to me meaningful 
and relevant concerning the technical and management problems 
of the Mackenzie and Omarama basin. 

The choice of the exhibits was wisely made. They included an 
interesting cattle breed comparison, weaner drenching illustrating 
the need for selenium in this area, the marked advantages in some 
instances of feeding salt to sheep, the importance of good two 
tooth management in your ewe fertility and ram management 
problems, a look at some interesting high fertility Booroola 
merinos, and the fascinating and prophetic work on irrigation. 

Add to these the astonishing fact that you men can make 29 
percent on your development capital in poor years, and 39 per
cent in good years, as evidenced by the Mackenzie-Omarama 
runholders survey, and we have a field day which very graphically 
illustrates the fact that the runholders of this area are adminis
tering an incomparable asset. 

As a final observation on the details of the field day, I conclude 
that you should count your blessings because you have a research 
establishment in your midst peculiarly and unusually attuned to 
your practical and scientific needs. Particularly attuned to your 
practical problems, because Tara Hills would be as effectively 
catering for the technical and management problems of the run
holders of this area as any research station in New Zealand is 
catering for its own particular customers. 

Could I say at this stage that two of these problems of a manage
ment nature which seem to be uppermost in the minds of run
holders are sweet brier and the re-emergence of the rabbit, and 
next on the list would probably be the dangers of loss of tussock 
on th is country through over grazing . 

Mr Elworthy is noted for his positive thinking in agricultural affairs. He is 
on the National Research Advisory Council and his practical farming 
experience makes him a valued member. His venture into large scale deer 
farming on irrigated pasture has provoked much interest. We wish him all 
success and that this undertaking will prove conclusively that lean meat 
production can be very profitable.-Ed. 
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But what is the compelling message that comes through to a 
down country farmer, who admits that he may not be fully con
versant with the trials and problems of the up country runholder? 

The signal that comes through to me, loud and clear, and at least 
objective if somewhat uninformed is that, besides administering 
an asset which is incomparably beautiful, and which is going to 
offer exciting challenges to all New Zealanders as an area for 
recreation and renewal, it is also an area that offers a potential 
for increased production without parallel in New Zealand today. 

So mark well the words of Mr Bruce Barclay, the Under-Secre
tary of Agriculture, when he said that you wielded political influ
ence far beyond your numbers, that you are not forgotten in Wel
lington, and if there is more advisory work that the Ministry of 
Agriculture can and should do, or more finance needed that 
would without doubt increase production, then ask him. 

Mark well those words. I believe that because of the extra
ordinary potential of this area, the magnitude of the problems in 
achieving that potential, you are going to require a good deal more 
by way of advisory and financial services than are at present com
ing your way. 

Let's conjure up some figures to bolster my supposition that this 
area offers the greatest potential for stock increases in New Zea
land. In 1966 Tara Hills was running 3,600 sheep and 130 cattle. 
In 1971 it was running 6,000 sheep and 350 cattle, near enough 
to . 7 5 of a stock unit to the acre compared with the average of 1 
sheep to H acres on 2 million acres. And I am informed that Tara 
Hills, relative to the other stations in that 2 million acres, is about 
average or below average and certainly not above average in 
potential. 

Look then at Mr Nelson Cullen's forecast of 14,000 stock units 
on Tara Hills in 1981, and we are looking at 1.75 stock units to 
the acre. 

We are suggesting, then, that the potential of this area, under 
present knowledge, is 10 times what it is in its unimproved state. 
Look then at the figures produced by Mr I. G. C. Kerr and Mr 
D. W. Ives in the November issue of your T.G.M.L.I. Review, 
1973, we are looking at the possibility of irrigating something like 
180,000 acres by border dyke flood irrigation and a further 30,000 
acres by spray irrigation. 

By national standards, 25 percent of that area is a low cost 
irrigation development potential. 
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We are, then, conservatively looking at a 1,000,000 stock unit 
increase here by 1980. And let's be quite sure that social and 
economic pressures mounting with the passage of time will mean 
that this potential will have to be realised in the foreseeable future 
at a faster rate than individual runholders may deem desirable. 

Then how will you individual runholders achieve this sort of 
increase in production and retain maximum individual control of 
the outstanding asset of which you are guardians. 

You have set up a weed committee which on all runholders' 
behalf has set a national example in the problem of eliminating 
weeds on individual runholder's properties. Could there not be a 
parallel for a group to administer the complexities of your irriga
tion development, working in on a group basis to solve the many 
and varied problems which are going to arise? Could there not 
be a case for a group to administer the encouragement to grow 
in this area the grass seed which is going to be needed in such 
quantities with the development which we can see ahead? 

And remember, that having set your priorities and planned your 
development you have been promised as much expertise and 
advice as is required to meet your various objectives, and 100 
percent finance for irrigation development. 

There is no doubt in my mind as to the ability of the individual 
runholder in achieving this challenging goal, and I believe, that 
as individuals and groups set about devdoping their irrigation and 
other potentials, that the movement will snowball and we will 
see the sort of increase which Tara Hills has shown can be very 
easily achieved particularly given a small area of each run which 
can be irrigated for winter feed requirements. 

An outsider might ask, why do runholders pay such substantial 
sums in tax, when the spending of an income on development can 
earn an extra 39 percent at least from that expenditure, and then 
generate more income for further expenditure on development? 

There are many real reasons why runholders have not, to date, 
developed the potential carrying capacity of this country at a faster 
rate than has occurred . These reasons include the need for a low 
level of indebtedness in this country because of the ever present 
possibility of a wipe out through extreme weather, the problem of 
labour being attracted to the area, and many others. 

It is my view that these problems will tend to be solved rather 
than worsened by development of stock numbers in the Macken
zie-Omarama basin. Thus, in a wipe out increased financial 
strength and ability to counter extreme conditions will make a run
holder more able to battle a natural disaster. Labour will be easier 
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to attract and retain as facilities increase and populations grow to 
cope with that extra million livestock units . 

Finally, it is of paramount importance that the individual run
holder has the power of final decisions as to the level of stocking 
and development of his own particular run, with the exception of 
the control by the conservation and noxious animal authorities 
which is exercised at present. 

It is to the great credit of Tara Hills that their work is directed 
so effectively at that individual runholder to use as he deems wise 
in the light of his own particular circumstances. 

A Botanist's View 
on the 

Thar ProbleDl 
Dr. C. J . Burrows 

Senior Lecturer in Botany 
University of Canterbury. 

Based on the author's submissions to the Caucus Committee 
on Noxious Animals , 197 4 . 

This paper discusses the need for wild animal control in the 
high mountain watersheds of the central part of the South 
Island, from Haast Pass in the south to Whitcombe Pass in the 
headwaters of the Rakaia River. The main mammal to be 
considered is the thar, H emitragus jemlahicus, but reference will 
also be made to chamois, Rupicapra rupicapra, red deer, Cervus 
elaphus and hare, L epus europaeus. 

RESEARCH ON THAR POPULATIONS 
I do not intend to cover every aspect of the population 

dynamics of thar in New Zealand but will treat some essential 
points relating to their rate of expansion and potential for 
further spread. Most of what I have to say is based on the excel
lent and very careful research of Dr. G . Caughley, which is fully 
described in his published papers. 

Between 1904 and 1919, 17 thar, of which at least 8 were 
males, were released near Mt Cook and 3 near the Franz Jo ef 
Glacier ( Caughley 1970a ) . In 1936 the breeding range of the 
species was confined to the area east of the main divide between 
the head of the Dobson River and the Murchison Glacier. By 
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SPREAD OF THAR 
-C. J. Burrows 

1946 the area had increased and extended from the upper Hop
kin to the upper Godley River. In 1966 the breeding range 
extended from the head of the Dingle Burn (Lake Hawea ) to 
the Mathias River ( Rakaia catchment ) . Breeding populations 
were also established a long way east in the Ben Ohau and Two 
Thumb Ranges and also across the main divide in the Lands
borough-Copland valleys and from the head of the Whataroa 
River to the Whitcombe River in Westland (Caughley 1970a ) . 
Solitary bull thar have been seen much further afield. Since 
then there has been less spectacular progress but breeding groups 
are present now further south in the Landsborough and further 
north and east in the Wilberforce valley and Arrowsmith Range. 
It can be expected that, unless they are checked, the animal 
will eventually invade Aspiring and Fiordland National Parks 
in the south and the W aimakariri valley and eventually the 
Spenser and Tasman Mountains in the north. A restriction on 
the spread of breeding populations is their preference for habitat 
between 1200 m and 1800 m near extensive and steep, rocky 
bluff systems. They are seldom found on sites where ridgecrest 
are below 1800 m (Caughley, 1970a) . 
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ESTIMATES OF THAR POPULATION 

Total numbers are difficult to estimate. Numbers are only 
partially indicated by records of kills by Government shooting 
parties. In 1937, the first year in which official hunting began, 
2765 thar were killed. By 1964 about 25,000 had been shot 
(Christie and Andrews 1964 ) . It is likely that at least a further 
30,000 have been killed by shooting or poisoning by Government 
and private parties up to 1972. From March 1969 till March 
1972, 2362 thar were killed in Mt Cook National Park alone. 
The total number shot by private hunters from 1937 till 1972 is 
unknown but it must amount to many thousands. Of course, 
many thar remained alive, and in view of the rapid expansion of 
the population until 1966, it is likely that the present population 
is more than 50,000. 

Estimates of mean annual mortality rates for females of 18 
per hundred and median age at death of 8 + 4 years were 
obtained by Caughley ( 1970b) from the Rangitata population. 
Birth rates were 30 per hundred females and rate of increase 
was high ( 12 per hundred females per year ) . When expanding 
into new territory the mortality rate is lower and life expectancy 
higher than in the areas where populations have been long 
established. Mean mortality rates of 29 per hundred and median 
age at death of 6 + 3 years were calculated for a population in 
the Godley valley ( Caughley 1970b ) . 

In e ence, thar are successful animals with a high potential 
for population growth and a rapid rate of expansion. 

Family behaviour of thar is discus ed by Anderson and Hen
derson ( 1961 ) , by Christie and Andrews ( 1964) and by Caugh
ley ( 1965 ) . The essential points are that thar often congregate 
in groups of from 5 to 50 or more. They feed, rest, or shelter from 
inclement weather in these groups. In winter the effect of snow 
conditions and the mobbing habit restricts feeding to steep slopes 
exposed to the sun. The general effect of the group habit is to 
concentrate feeding at any one time on relatively small areas. 

FOOD AND IMPACT ON HABITAT 

Thar feed on plants which are among the most important 
cover species on the mountains in and above the upper scrub 
zone. I quote from reports by two very experienced plant 
ecologists: 

7 



Thar country. Basins in the Two-Thumb Range, with Mt Sibbald behind. 
-C. J. Burrows 

1. Douglas valley (a branch of the Karangarua River, South 
Westland ) ( report to Westland National Park Board by 
Dr P. Wardle, 1969 ) : 
."Further extreme damage to vegetation is to be seen in the 
basin between Harpers Rock and the Fitzgerald Glacier, 
where there are large numbers of thar. The basin floor lies 
at 4,000 ft and is a gravelly flat which is and perhaps has 
always been, sparsely vegetated. On the surrounding slopes, 
however, it can be confidently asserted that there was once 
a dense cover of pale-leaved snowgrass ( Chionochloa 
pallens ), with patches of turpentine shrub ( D racophyllum 
unifl.orum) and broadleaved snowgrass ( C. fia vescens) on 
steeper, stonier areas. Of these plants, there remains carcely 
a trace. All has been converted to a low, browse-tolerant 
turf, with patches of .the fern Hypolepis millefolium and the 
unpalatable taller grass Poa cockayniana on the lower slopes. 
Almost the only direct evidence of the original vegetation i 
rotting sticks of turpentine shrub which have been washed 
off the slopes into rocky water courses. 
"In the middle reaches of the Douglas Valley, the alpine 
vegetation is still in process of being modified, perhaps 
because thar have penetrated in numbers only more recent
ly. Dead turpentine scrub still shows up as a grey belt across 
the mountains, while Chionochloa pallens can still be recog
nised as chewed-down tussock bases" . 
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Thar country. Mt D'Archiac above the Upper Godley Glacier. 
-C. J. Burrows 

2. Mount Cook National Park (report to M .C.N .P. Board by 
Mr H. Wilson, 1973 ) . 
" . . . in the transition shrubland . . . damage is locally 
severe. In areas where thar and, to a much lesser extent 
chamois, were observed in high numbers (mobs of up to 30 
were seen ) Dracophyllum uni/forum has been heavily brows
ed and often killed in a band up to 100 metres wide, visible 
from afar as a grey stripe between scrub and alpine grass
land. Any Chionochloa in this band is also chewed ... The 
turf between the dead or dying shrubs is often a broken 
cover of Poa colensoi and N otodanthonia setif olia with 
much bare ground showing. Hares and grasshoppers were 
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also commonly observed in such areas, suggesting a com
bination of animal effects; but it is believed that the major 
damage is caused by thar. 

"The three worst areas een showing this kind of damage 
were along the Liebig Range up-valley from the Murchison 
Glacier terminal, the eastern slopes of Panorama in the God
ley and the northern side of McKiunon Stm, a Godley 
tributary. 

"Wherever thar were observed in reasonably high numbers 
localized heavy modification of the alpine grassland was also 
invariably observed, mostly in the nature of thar camps ... 
where a group of animals feed on a small area leaving the 
surrounding snow-tussock apparently untouched. Within 
the area, typically with a radius of 10 metres or so, palatable 
species are grazed towards extinction while unpalatable 
species such as Celmisia increase greatly in abundance". 

My own observations in the Havelock River (upper Rangitata ) 
and Arrowsmith and Two Thumb Ranges confirm these opinions 
that thar are a serious threat to the subalpine and alpine vegeta
tion. In several areas which I examined between 1964 and 1968 
while collecting data for my doctoral thesis on the ecology of 
ome alpine grasslands, I observed severe damage. In the alpine 

grassland zone, and on steep bluffs, almost all plants had been 
eaten down to ground level in areas up to 20 metres or more in 
diameter. All that remained was powdery soil and dead tussock 
bases. In the upper subalpine scrub the predominant Draco
phyllum bushes had been killed by persistent browsing over much 
larger areas. It must be stressed that this damage is usually on 
slopes of 30° or more. Thar habitually live and feed on steep, 
rocky hillsides and the results are inevitable destruction and re
moval of the soil by slope wash. 

Patches of grassland alternate with very extensive screes and 
rock outcrops at high levels in the Macaulay and Cameron val
leys (Two Thumb and Arrowsmith Ranges, respectively ). The 
scattered plants here are particularly vulnerable to concentrated 
grazing pressure by herds of thar and grasses like Chionochloa 
pallens and C. macra are being grazed to extinction. 
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G. Caughley ( 1970b) provides a quantitative analysis which 
supports his hypothesis that the decline and stabilization at a 
lower level of the thar population in an area after an initial 
eruption (which follows immigration from adjacent longer
colonized areas), is brought about by habitat modification by 
the animals themselves. 

By careful sampling of the alpine grasslands in the Rangitata, 
Godley, Dobson and Hooker valleys in 1967 he was able to 
show marked trends in percentage cover of, in particular, the 
snowgrasses. Chionochloa fiavescens, C. pallens and C. macra 
were least affected in the Rangitata valley where thar had 
erupted most recently. In the Godley and Hooker valleys, how
ever, these species were relatively unimportant and Poa colensoi, 
a much shorter gras.s, was the main cover species. Caughley 
believes that decrease in tus.sock density causes a decline in the 
quantity and quality of winter food, which in turn causes a rise 
in first-year mortality of thar so that the rate of general popula
tion increase declines toward zero. The significant point, how
ever, is the detrimental effects of the animals on the alpine vege
tation cover. 

CHAMOIS, RED DEER AND HARE 

I will make some very general observations about these 
animals. Chamois and deer, if present in large numbers, are 
detrimental to the vegetation although their effects are usually 
not quite as concentrated as those of thar. (Wraight 1964, 
Christie 1964, Howard 1965, Wardle and Hayward 1970 ) . The 
effects of all three animals where their ranges overlap are cumu
lative, however, and I am particularly concerned about their 
impact on the sparse grasslands near the glaciers and also on the 
eastern, drier mountain ranges. Deterioration of the alpine 
vegetation near its upper limit is very obvious in areas where the 
animal populations are high. This vegetation, climatically limited, 
is very vulnerable to disturbance, and as much as anything, this 
is brought about by trampling which breaks the turf and exposes 
the soil to the action of frost lift. (Burrows 1967 ). Grazing is an 
additional hazard. 

H ares are ubiquitous in the mountains. Again, their effects 
must be added to those of the other animals (Flux 1967 ). Des
pite their small size hares destroy areas of snow tussock by con
centrated feeding. 
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Thar country. Steep faces in the upper Havelock valley. 

-C. J. Burrows, transparency 



Part of a group of 40 thar, Two Thumb Range. 
-C. J. Burrows, transparency 
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It has been noticed in the last decade or so that the native 
grasshopper species have had a population eruption and they too 
are a hazard to the alpine grasslands because they eat significant 
quantities of the vegetation. (Bacheler 1967 ) . However, both 
hares and grasshoppers are favoured by the short plant cover 
which results from overgrazing by the larger animals. 

IMPLICATIONS OF THE IMPACT OF WILD GRAZING 
ANIMALS ON THE MOUNTAIN ECOSYSTEMS FOR 

NATIONAL PARK VALUES AND WATERSHED 
MANAGEMENT 

I have made the point that the wild animals are a serious 
threat to the vegetation cover. They have already had serious 
effects. The main implications of this are two-fold and I will 
discuss first the case of the National Parks. Two Parks are 
immediately threatened by thar and nearly all South Island Park 
Boards must regard thar as a potential threat. Red deer and hares 
already are widespread in all South Island Parks and chamois 
in all but one. National Parks policy is quite clear on the wild 
animal question, namely that they must be eradicated. Taking 
a practical point of view I believe that by helicopter shooting 
and perhaps by poisoning it is possible greatly to reduce the 
number of thar, chamois and deer. Hares may succumb to 
poisoning but no tests of techniques have been done to my knowl
edge. Red deer are more cryptic than chamois and thar and 
their preferred range includes forest and scrub which makes 
them a virtually impossible target for complete eradication. 
Chamois, with their tendency toward solitary habits, are also a 
difficult proposition in an eradication campaign. Thar offer the 
best likelihood of success and it is my belief that not only should 
an all-out effort be made to destroy their populations com-• 
pletely, but that this should be done as soon as possible. The 
best way of effecting this would be, I believe, winter helicopter 
shooting and possibly poisoning. 
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Thar damage to alpine grassland on steep slopes, Havelock valley. 

-C. J. Burrows 
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National Park aspirations and ideals are in favour of retention 
of the native flora and fauna in as undisturbed a state as possible, 
but there is no reason why this policy should apply only to 
National Parks. Unoccupied Crown lands and lands retired from 
grazing should also be subject to the same strictures concerning 
the flora and fauna as apply in the National Parks. Therefore 
I believe there can be no place for the fostering, by runholders 
in the high country, of herds of wild animals for safari hunting 
or any other purposes. It is ludicrous that an animal destruction 
policy should apply in Mount Cook National Park when across 
the boundary herds of thar are free to reinfect it. The only way 
to ensure total protection of the park is a determined effort to 
clear deer, chamois and thar from the Godley-Macaulay and 
adjacent Havelock valleys. In particular the Godley-Macaulay 
would be easily worked because there is no forest. 

The second important consideration is management of water 
resources. Thar, chamois, deer and hares eat or trample plants 
whose roots stabilize debris on steep slopes and whose litter helps 
to slow down run-off. If the plants are destroyed then debris can 
be transported into stream channels and water can pour into the 
same channels relatively unimpeded. The accumulation of 
shingle in creeks and rivers is inevitably speeded up and more 
frequent and more spectacular flooding is also inevitable. The 
worst consequences are likely to be floods, on the plains on both 
sides of the island, which will affect many more people than the 
few high country farmers presently making a profit from safari 
hunting and meat-hunting. Much more capital is also tied up on 
the low-country farmland than in the high country and the New 
Zealand taxpayer must ultimately foot the bills for flood damage. 

Controlled run-off of water is essential for the two main uses 
which we make of it, hydro-electricity and irrigation. Therefore 
the only rational policy for all the catchments which feed the 
Waitaki River, for all of those which feed the Rangitata River 
and (for the sake of its future potential) the catchments which 
feed the Rakaia River, must be a much better control of 
wild animals (and burning, and to some extent, domestic stock ) 
than has so far been effected. Only a coordinated effort could 
be effective and it is in the best interests of attaining good con
trol of the animals that all hunting other than by official parties 
be stopped. 
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Thar damage. Close view of grazed tussocks and bared soil. 
-C. J. Burrows 

Thar damage. Dead Dracophyllum unif lorum, Separation Stream, Godley 
valley, Mount Cook National Park. 

-W. Logeman, transparency 



If necessary, it would be better to make a lump-sum payment 
from the Consolidated Fund to the few high country runholders 
concerned, than to allow safari and meathunting in the Godley
Rangitata areas to continue. But the normal practices of sheep
and cattle-farming in these areas are still profitable. They might 
be augmented by properly constituted and fenced deer farms and 
also by tourist activities other than hunting. 
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Fertiliser Responses 
in 

South Canterbury Tussock Country 

C. C. Mcleod 

Ministry of Agriculture and Fisheries, 
Timaru. 

Results from fertiliser topdressing trials indicate that sulphur 
is the main deficiency in South Canterbury tussock country but 
phosphate and some molybdenum are also frequently required, 
particularly on cold shady faces and at higher altitudes. 

For much of the tussock country 185 kg/ha sulphur super
phosphate ( superphosphate with 180 kg sulphur added per 
tonne) appears to be a satisfactory fertiliser. Frequency of top
dressing trials show that its application every second year on 
high country tussock and every third year on foothill tussock 
country will maintain good pasture production. 

Tussock country between 400 m and 1500 m a.s.l . comprises 
almost 500,000 ha of inland South Canterbury. Present carrying 
capacity is approximately 500,000 sheep and 35,000 cattle. 

Its soils are comparatively recent, nearly all being derived from 
greywacke and are mainly of alluvial origin covered with vary
ing amounts of loess. They vary markedly in altitude, aspect and 
depth and are found as shallow and stony skeletal soils, as terrace 
lands and fans, rolling hills and steep mountain lands. 

Although numerous soil sets are found in South Canterbury 
tussock country several stand out as being particularly wide
spread. Of the limited number of yellow-grey earths, Omarama 
steepland soils are important. In the yellow-brown earth group 
there are the Tekapo soils on the drier rolling land and hills; 
Pukaki soils on the terraces and fans; the shallow stony Macken
zie and Acheron soils on some of the plains; Cass soils on the 
wetter rolling downs and hills and Kaikoura and Hurunui soils on 
steep land and hills, the latter soil set being found in the lowland 
tussock country. Within each soil set there are usually marked 
variations in soil depth. In addition there are often· differences 
in aspect, altitude and topography all of which give rise to many 
as yet unmapped soil types. 
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Annual rainfall varies from approximately 375 to 1600 mm, 
being heavier in the north western ranges. Temperature varia
tions are extreme ranging from approximately 18°C in winter, 
with frequent falls of snow and at least four months with no pas
ture growth, to 35°C in summer. 

The unimproved vegetation consists mainly of native tussock 
associations varying from predominantly tall tussock ( C hiono
chloa Spp. ) at higher elevations and shady aspects, to dominantly 
short tussock (Festuca and Paa species) and adventive grass 
associations at lower altitudes. Brown top ( Agrostis tenuis ) is the 
main adventive grass. Such pastoral cover is invariably legume 
deficient and low producing, sometimes carrying as little as one 
sheep to eight hectares on the highest elevations. 

Attempts at improvement have involved lucerne (M edicago 
saliva) establishment on the more fertile alluvial fans and ter
races and clover oversowing and fertiliser topdressing elsewhere. 
With suitable terrain the latter is sometimes carried out by ground 
application such as sodseeding but with most of the land steep, 
broken or bouldery, it is usually done by aerial application. 

As a result of legume introduction and fertiliser topdressing 
pasture production can achieve five or six times the carrying 
capacity of unimproved tussock. The fact that no more than 10 
percent of South Canterbury tussock country has been improved 
is due to some farmers' reluctance to change, the high costs of 
subdivision, shortage and costs of labour, stock water, pasture 
utilisation and winter feed problems. 

Fertiliser Investigations and Results 

In the ten year period 1953 to 1963, 27 tussock country pas
ture topdressing trials were conducted in South Canterbury by 
the Timaru office of the Ministry of Agricult1,1re and Fisheries. 
These were mainly observational. However, because of the usuallv 
marked responses, these simple trials satisfactorily sorted out th~ 
major soil element deficiencies. 

In their native state the majority of tussock country soils are 
naturally high in phosphate ( > 10 Quick Test ) , potash ( > 10) 
and calcium ( > 6 ) and have a near neutral pH ( > 6.0 ) . Trial 
site pH varied from 5.2 to 6.3, calcium from 3 to 8, potash 
from 6 to 18 and Truog phosphate from 3 to 22. 
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The plant nutrients evaluated in the field experiments were 
sulphur, phosphate, potash, lime and molybdenum. Over the 
period of investigation, sulphur proved to be the main limiting 
factor for satisfactory legume establishment and production. 
Quite frequently phosphate and molybdenum gave additional 
responses, but there were few responses to potash or lime. 

In general, sunny, open tussock faces up to 1100 m were 
found to be very sulphur deficient. They often had good pH 
and phosphate levels and required only small quantities of 
phosphate and molybdenum for satisfactory clover growth. 
Shady, wetter faces and soils above 1100 m, however, usually 
had a higher phosphate and molybdenum requirement. A good 
indication of this was the presence of browntop, particularly if 
dense. In some of the higher rainfall areas phosphate and 
molybdenum, in addition to sulphur, were found to be major 
soil deficiencies. In such locations the presence of dense browntop 
and danthonia proved to be good indicators of a higher phos
phate and molybdenum need. 

On several of the shallow and stony skeletal soils, particularly 
the Mackenzie and Acheron, even greater deficiencies of sulphur, 
phosphate and molybdenum were evident. 

Initial Development Stage Fertilisers 

Once the main deficiencies of the major tussock country soil 
sets were broadly determined a series of observational rates of 
phosphate x rates of sulphur trials, with and without molyb
denum, were laid down. These trials, which were oversown 
with legumes, attempted to evaluate the necessary ratio of applied 
sulphur, phosphate and molybdenum for maximum pasture 
growth. The results indicated that, although much of the South 
Canterbury tussock country had high sulphur, moderate phos
phate, and small molybdenum needs, they could be overcome by 
using molybdenum dusted legume seed and applying 185 kg/ ha 
of sulphur superphosphate ( superphosphate with 180 kg sulphur 
added per tonne ) . 

In the initial stages of tussock country development this 
favoured good legume establishment and large iucreases in pas
ture production. 
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On cold, shady faces and soils above 11 OOm the higher phos
phate and molybdenum requirement appeared to be satisfied 
by using fertiliser mixtures equivalent to 250 kg molybdic sulp
hur superphosphate ( superphosphate with 90 kg sulphur added 
per tonne) or 250 kg molybdic superphosphate/ ha. In addition 
on the Mackenzie and Acheron soils, which are very deficient in 
sulphur, phosphate and molybdenum, good legume establish
ment was obtained by applying 500 kg/ ha of molybdic super
phosphate. 

0 7 0 

SOUTH CANTERBURY Downs and Plains ~ 

Foothills~ 

High Country C:=J 
Main Road-

TIMARU 

15 30 45 

SCALE - km 

TRIAL LOCATIONS 

1. GLENROCK 4. TAKITU 

2. DUSKY 5. MT. NIMROD 
3. RATA PEAKS 
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Frequency of Fertiliser Application 

The types and rates of fertiliser previously mentioned ref er to 
the initial topdressing in a tussock country development pro~ 
gramme. In the mid 1960s the most desirable follow up fertiliser 
application was unknown, but from field observations it was 
assumed that topdressing every third year would be reasonably 
satisfactory. To get more precise information on the post develop
ment fertiliser needs of South Canterbury tussock country a fre-1 

quency x rates of fertiliser topdressing investigation commenced 
in 1964. 

As the majority of local tussock grassland soils likely to be 
improved respond very well to superphosphate containing 180 kg 
sulphur added per tonne, this fertiliser was selected for use in the 
trial series. It was applied in mid to late winter (June to 
August) at three rates - nil, 92~ and 185 kg/ ha at four fre
quencies: once only (in 1964, 65 or 66 depending on the trial 
site ) , annually, every second year, and every third year. All trials 
were oversown with the initial fertiliser application using a 6.6 
kg/ha mixture of Grasslands Turoa red clover (Trifolium pra
tense) Grasslands Huia white clover ( T. repens ) and alsike 
clover ( T. hybrid um ) . 

Production measurement was by frame sampling at the end of 
each growth period. These were taken in early January (measur
ing spring and early summer production ) and May (measuring 
late summer and autumn growth ) . Clover germination and 
plant establishment was often slow. Because the legumes usually 
did not become dense until the first autumn after oversowing and 
vigorous enough for measurement until the following spring the 
first yield measurements were sometimes not taken until 12 
months after the trials were laid down. 

After sampling the trials were opened to grazing, that is for 
a short period in late January and during the winter. 

Five widely differing locations at altituudes of 600 m to 750 m 
were selected as trial sites. (See map. ) 

High Country Tussock 

Glenrock 

Dusky 

Tekapo 
Pukaki 

Rata Peaks Rangitata Gorge 

Foothill Tussock 

Takitu Waimate 

Mt Nimrod Cave 
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HIGH COUNTRY TUSSOCK: Glenrock Station. The trial site is located 
at the top of the fan. - C. C. M. 

HIGH COUNTRY TUSSOCK: Dusky Station. The trial site is located 
in the centre of this picture. - C. C. M. 



HIGH COUNTRY TUSSOCK: Rata Peaks Station. The trial site is located 
in the centre of this picture (above the matagouri). - C. C. M. 
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FOOTHILL TUSSOCK: Takitu Station. The trial site is located in the 
centre of this picture. - C. C. M. 

FOOTHILL TUSSOCK: Mt. Nimrod Station. The trial site is located right 
of centre (above fenceline). - C. C. M. 



THE HIGH COUNTRY TUSSOCK SITES 
Soil Analysis 

Previous Annual 
Location Site Soil Set pH Ca K p Fertiliser Rain-

fall 

Glenrock Fan Pukaki 6.0 6 12 10 Nil 500mm 
Dusky Rolling 

Hill Cass 5.5 5 5 5 Nil 1000 mm 
Rata Peaks Steep 

Land Omarama 6.3 6 9 21 Nil 625 mm 

Annual Yields (dry matter kg/ ha ) 
Fertiliser applied, superphosphate containing 180 kg sulphur 
per tonne. 

!. GLENR OCK 
Fertiliser Treatrnent 1965/66 1966/67 1967/68 1968/69 Total 
No fertiliser Nil 510 1540 1340 3390 
185 kg (1965) once 3280 6820 3340 13440 
185 kg 1965, 66, 67, 68 (annually) 4210 13010 9080 26300 
185 kg 1965, 67 (per 2nd year) 3750 13980 7910 25640 
185 kg 1965, 68 (per 3rd year) 3430 6400 7140 16970 
185 kg 1965 + 92! kg 66, 67, 68 3480 13280 8310 25070 
185 kg 1965 + 92! kg 1967 3430 13310 6740 23480 
185 kg 1965 + 92! kg 1968 3360 7430 7300 18090 

2. DUSKY 
Fertiliser Treatrnent 1965/66 1966/67 1967/68 1968/69 Total 
No ferti liser 1650 1030 1630 890 5200 
185 kg 1965 (once) 4290 3890 3170 3030 14380 
185 kg 1965, 66, 67, 68 (annually) 4070 4000 6890 7770 22730 
185 kg 1965, 67 (per 2nd year) 4290 3280 7100 6460 21130 
185 kg 1965, 68 (per 3rd year) 4620 3960 3550 5910 18040 
185 kg 1965 + 92t kg 66, 67, 68 4620 3380 7280 7300 22580 
185 kg 1965 + 92t kg 1967 4510 3590 7080 5050 20230 
185 kg 1965 + 92t kg 1968 4070 3480 3600 4600 15750 

3. RATA PEAKS 
Fertiliser Treatrnent 1964/65 1965/66 1966/67 1967/68 1968/69 Total 
No fertiliser 1400 700 440 900 990 4430 
185 kg 1964 (once) 3590 3220 2630 3150 6770 19360 
185 kg 1964, 65, 66, 67, 

68 (annually) 3110 2760 3510 5950 15900 31230 
185 kg 1964, 66, 68 (per 

2nd year) 3390 2990 2660 4420 17340 30800 
185 kg 1964, 67 (per 

3rd year) 35 10 3030 2990 5290 9160 23980 
185 kg 1964 + 92t kg 

65, 66, 67, 68 3800 2970 3290 5860 12290 28210 
185 kg 1964 + 92t kg 

66, 68 3630 2860 3470 3550 12320 25830 
185kg 1964 + 92tkg 

1967 2950 2830 3 120 5030 5650 19680 
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Discussion 

Excellent establishment of oversown legumes was obtained at the three 
sites. Although clovers were present in the control plots, in the absence 
of fertiliser treatment, pasture production remained very low. A feature 
of the investigation is that all three trials gave very similar results. This 
was despite different soil sets, different topographies and aspects and 
varying rainfall. 

Plots where sulphur superphosphate was applied once (in 1964 or 
1965) continued to remain quite productive during the whole trial 
period. This indicated that once the topdressed clovers were established 
they would remain productive and continue to significantly outyield 
legume oversown unfertilised areas for at least four to five years. 

Frequency of topdressing treatments showed that for near maximum 
production the most economic rate and frequency would be 185 kg / ha 
every second year. This rate and frequency required half the fertiliser 
of the annual rate and yet gave n early the same total yields. In addi
tion 185 kg/ ha initially followed by 92.5 kg/ ha each second year, main
tained very good production not far behind the 185 kg/ ha bi-annual 
rate. 

Apart from fertiliser application, seasonal rainfall had a very marked 
effect on pasture yields. For example very wet weather in early sum
mer 1967 and 1968 favoured exceptionally vigorous growth in the Glen
rock and Rata Peaks trials respectively. 

Location 

Taki tu 

Mt Nimrod 

THE FOOTHILL TUSSOCK SITES 

Site 

Rolling 
Hill 

Steep 
Land 

Soil Analysis 

Soil 
Type pH Ca K p 

Hurunui 5.8 6 20 8 

Hurunui 5.4 8 13 7 
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Annual Yields (dry matter kg/ ha) 

Fertiliser applied, superphosphate containing 180 kg sulphur 
added per tonne. 

I. TAKITU 

Fertiliser Treatment 1966/67 1967/68 1968/69 1969/70 1970/71 Total 

No fertiliser 2960 7290 6140 5400 2540 24330 
185 kg 1966 (once) 3520 8210 6740 5740 3070 27280 
185 kg 1966, 67, 68, 69 

(annually) 3080 9100 7400 5900 3460 28940 
185 kg 1966, 68 (per 

2nd year) 3210 8260 6800 5930 3210 27410 
185 kg 1966, 69 (per 

3rd year) 3030 8380 6920 6740 3410 28480 

2. MT NIMROD 

Fertiliser Treatment 1964/65 1965/66 1966/67 1967/68 1968/69 Total 

No fertiliser 2290 4100 2380 6680 5280 20730 
185 kg 1964 (once) 2770 3730 2130 7440 5190 21260 
185 kg 1964, 65, 66, 67 

68 (annually) 2850 3400 2610 8710 5400 22970 
185 kg 1964, 66, 68 

(per 2nd year) 2870 4040 2430 8280 6280 23900 
185 kg 1964, 67 (per 

3rd year) 2570 3850 2230 10040 5720 24410 
185 kg 1964 + 92! kg 

65, 66, 67, 68 2870 3810 2410 7320 5400 21810 
185 kg 1964 + 92! kg 

66, 68 2850 4150 2200 7120 5390 21910 
185 kg 1964 + 92! kg 

1967 2730 3690 2510 9860 5450 24240 

Discussion 

Compared with the three high country tussock trials, where production 
was 100 percent legume, the two in the foothills had a dense cover of 
tussock, cocksfoot and some browntop. Therefore, although good over
sown clover establishment was obtained, most o.f the pasture growth 
came from the grasses, legumes constituting only 20 to 25 percent of 
the sward. This tendency for grass dominance was accentuated by 
management, yield sampling being carried out at the light hay stage. 
During the period the grasses in both trials remained vigorous even 
where there was no fertiliser application. However the yields indicated 
that topdressing every third year would give reasonable increases 
in pasture production. 
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Conclusions 

In the three high country tussock trials fertiliser topdressing 
and legume oversowing favoured very large increases in pasture 
production. Clover growth represented the bulk of production 
on these sites which were previously almost devoid of clover. 
Plots oversown but not topdressed yielded only a mean 16 per
cent of the production obtained from plots topdressed annually. 
Large production increases were consistent in the three widely 
differing trial sites indicating that on much of the South Canter
bury open tussock country at a similar altitude very significant 
pasture production increases can be expected. The rates and fre
quencies of topdressing indicated that 185 kg/ha of sulphur 
superphosphate applied every second year would probably very 
economically maintain near maximum pasture production. 

In the two lowland tussock trials, even after legume oversow
ing and fertiliser topdressing, the clovers continued to yield a 
relatively small proportion of total pasture production, vvith most 
coming from native and long established exotic r.:rasses . For this 
reason the need for clover oversowing anc! fertiliser topdressing
to increase pasture production, particularly in the presence of 
considerable volunteer white clover, appeared to be much less 
than in the high country sites. 

Nevertheless on the Hurunui soils there were reasonable res
ponses to fertiliser topdressing and legume oversowing, non top
dressed plots yielding a mean 84 percent of those frequently 
topdressed. Under the trials rather lax grazing management, top
dressing with 185 kg/ ha sulphur superphosphate every third year 
would probably give reasonable increases in pasture production. 
However with more intensive grazing, ,grass dominance would be 
reduced, there could be a better grass clover balance and perhaps 
better responses to applied fertiliser. Thus with more con
trolled grazing than was given to the trials on the Hurunui soils 
the need for more frequent fertiliser application is a possibility. 
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HIGH COUNTRY PRODUCTION 
SURVEY 1972/73 

J . G. Hughes, Janet Gough, P. J . Wardell 

Tussock Grasslands and Mountain lands Institute 

This report follows the similar survey for the 1971 /72 year 
published in Review No. 26, 1973. It is compiled from data 
gathered by visiting all high-country runs between May and 
December 19 7 3. 

The Survey Region 

The term "high-country" has never been accurately defined. 
Consequently the basis for inclusion of nm in the region and 
hence in this survey cannot be clearly set out. As in the 1971 /72 
survey, those properties which appeared in the opinion of one 
of us (J.G.H. ) to fit F. L. Ward's description* have been in
cluded. These are "properties situated at high altitudes with 
extensive grazing and which are subject to severe weather 
hazards such as the risk of snow loss" . The Institute is studying 
the classification of properties so that they can be better grouped 
by physical characteristics and productivity. 

The same regional boundary has been used for this survey as 
for the last. There is a light reduction in the number of runs 
this time ( 302 compared with 304 ) due to amalgamations. The 
different total area between the two years is due to boundary 
adjustments but the amount of the increase (0.1 percent) is 
not enough to invalidate comparison of production. 

Class Separation 

The high-country region has again been arbitrarily divided 
into seven zones to give some basis on which to compare stock 
production. The division is based primarily on an estimate of the 
amount of precipitation falling on the part of the property pro
viding grazing for most of the flock or herd. This is not neces
sarily near the homestead, which is usually sited at a low-altitude, 
low-rainfall, sunny part of the property. 

* Ward, F. L. 1960. High Country Sheep Farming in the South Island 
New Zealand. N.Z. Meat and Wool Boards' Economic Service Bull s' 
pp 32. . . 
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Amount of precipitation is related to many factors affecting 
livestock performance. In the high-country region, where pas
tures are largely of native species and not topdressed, rainfall 
affects the quantity and botanical and chemical composition of 
available herbage. In placing properties in different zones, the 
influence of dominant aspect and altitude on soil moisture status 
and forage production has also been taken into account. High
precipitation properties in this region are also those which tend 
to have high snow risk and greater stock-health problems. 

In the 1971 /72 survey report it was noted that "Dry" class 
runs were those with a productive-zone rainfall below about 
560 mm (22 in. ), "Moist" class from 560-1000 mm (22-40 in.) 
rainfall and "Wet" class above 1000 mm ( 40 in. ) rainfall a year. 
It should be obvious that these rainfall boundaries are very 
approximate and must be used merely as a guide. 

Compiling the Tables 

A pastoral run is sometimes worked in conjunction with a 
farm. Wherever possible we have partitioned the livestock and 
their products between the run and the farm and excluded the 
farm figures from the survey. 

This year we mapped the area actually grazed on all survey 
properties so that production per unit area grazed could be cal
culated and unproductive area excluded. 

Stock data were gathered from the most accurate sources 
available. These were the occupiers' sale and credit notes and 
tally books augmented by detail from stock agents' records where 
necessary. Wool weights were obtained mostly from wool brokers. 

The figures given for crop production and pasture improve
ment, although the best available, are less reliable. They are based 
on occupiers' estimates since improved areas, even within sown 
paddocks, are rarely well-defined and measured. 

We repeat the caution printed with the 1971 /72 report, 
namely that the averages quoted are means of a wide range of 
results from a group of runs of broadly similar type. It is not 
possible to derive from them an accurate concept of an "average 
run". 
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A Two-Season Survey 

The first of the Institute's two-cyear production surveys was 
carried out in 1965/66 and 1966/67. After a five year interval, 
a further survey was carried out for the 1971 /72 season. The 
1972/ 73 survey reported here is therefore the second and final 
of the present two-year set. The purpose of surveying concurrent 
seasons is to allow a mean value to be calculated for some statis
tics that are subject to seasonal fluctuation such as lambing and 
calving performance. Where appropriate, mean values for the 
two seasons are shown. 

When reading the tables, remember that an average based on 
data from a large number of properties or stock is more meaning
ful than one from a small number. This is important, for in
stance, when comparing breed performance. 
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REGIONS 

MM MARLBOROUGH MOIST 

CM CANTERBURY MOIST 

cw CANTERBURY WET 

OD OTAGO DRY 

OM OTAGO MOIST 

ow OTAGO WET 

SM SOUTHLAND MOIST 
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STATIONS IN EACH REGION 

Marlborough Moist: 

Ao tea 
Awapiri 
Blairich 
Bluff 
Camden 
Clarence R eserve 
Cloudy R ange 
Glazebrook 
Glen Alton 
Glenlee 
Hossack 

Canterbury Moist : 

Avoca 
Barrosa 
Bend rose 
Ben Macleod 
Ben More 
Ben Ohau 
Brooksdale 
Castle Hill (Springfield) 
Clent Hills 
Cloudy Peaks 
Craigiebum 
Holbrook 
Inverary 
Irishman Creek 
Lilydale 
Lochaber 
Maryburn 
Mt Dalgety 
Mt Hay 
Mt Hutt 
Mt John 
Mt Pember 
Mt Somers 
Mt Torlesse 
Mt Whitnow 

Leatham 
Molesworth 
Mt Gladstone 
Muller / Langridge 
Rams H ead 
Ring Hill 
Spray Point 
Stronvar 
The Branch 
U pcot/ Middlehurst 
W aihopai D owns 

Curraghmore 
Dry Creek 
Flockhill 
Foxs Peak 
Glenariffe 
Glenrock (Methven ) 
Glenrock (Fairlie ) 
Grampians 
Grays Hills 
Guide Hill 
Highland 
Omahau 
Peak Hill 
Rata Peaks 
Sawdon 
Simons Hill 
Simons Pass 
Snowdale 
Stew Point 
Stoneleigh 
Tasman Downs 
The Wolds 
Winterslow 
Woodstock 
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Canterbury Wet: 
Braemar 
Double Hill 
Dusky 
Erewhon 
Eskhead 
Ferintosh 
Glenf alloch 
Glenhope 
Glenmore 
Glens of Tekoa 
Glentanner 
Glenthorne 
Glynn Wye/Summerdale 
Godley Peaks 
Grasmere 
Island Hills 
Lake Coleridge 
Lake Sumner 
Lake Taylor 

Otago Dry: 
Ardgour 
Bendigo 
Black Forest 
Bonspiel 
Cairnmuir 
Cluden 
Cone Peak 
Criffel 
Dovedale /Manorside 
Earnscleugh 
Galloway 
Geordie Hili 
Glenburn 
Glenroy 
Goulburn 
Hald on 
Hawksburn 
Ida Valley 
Linn burn 
Little Valley 
Longacre 
Matangi 
Mia Run 

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

Moutere 
Mt Campbell 
Mt Difficulty 
Mt Rosa 
Nine Mile 
Northburn 
Olrig 
Omarama 
Otematata & Aviemore 
Peak Valley 
Poolburn 
Queensberry Hills 
Riverside 
Roseneath 
Rostriever 
Rugged Ridges 
Streamlands 
Te Akatarawa 
The Point 
Tim burn 
Totara Peak 
Wainui 
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Otago Moist: 

Ahuriri Downs Kyeburn Syndicate 
Allan Peaks Labrador Park 
Awakino Lauder 
Balmoral Lindis Peak 
Bargour Little Mount Ida 
Bellamore Locharburn 
Bendhu Longslip 
Ben Ledi Low bum 
Benmore Manchester 
Ben Nevis Matakanui 
Ben Omar Meri vale 
Berwen Morven Hills 
Blackstone Hill Mt Alexander 
Bog Roy Mt Dasher 
Branch Creek Mt Pisa 
Breast Hill Obelisk 
Buscot Ohau Downs 
Cambrian Hill Otamatapaio 
Carrick Otekaieke 
Courthill Pine Hill 
Craigroy Pisgah Downs 
Dalrachney Poplar Grove 
Danseys Pass Quail burn 
Deep Creek Quailburn Downs 
Dome Hills Red cliff 
Drybread Ribbon wood 
Dunstan Downs Ruataniwha 
Dunstan Peaks Run 684 
Dunstan burn Run 505B 
Eastburn Sandy Point 
Eweburn Shelton Downs 
Forest Range Shortlands 
Glen brook Soldiers Syndicate 
Glencoe Spotsburn 
Glenfoyle Springbum 
Glenshee Tara Hills 
Happy Valley Tarn brae 
Hawkdun The Downs 
Hill end Twin burn 
Home Hill Twin Peaks 
Idaburn Hills Two Mile 
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Ida vale 
Kawarau 
Killermont 
Kilmarnock 
Kyeburn 

Otago Wet: 

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

Southland Moist: 

Allan dale 
Argyle 
Bains 
Castle Hill (Athol) 
Eyre Creek 
Fairlight 
Glenaray 
Glenlapa 
Glenmore 

Waiorau 
Waipori 
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 
Routeburn 
Temple Peak 
Walter Peak 
West Wanaka 
Wyuna 

Glen Nevis 
Glenquoich 
Greenvale (Waikaia ) 
Greenvale (Kingston ) 
Kingston 
Lorne Peak 
Nokomai 
Whitecombe 
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TABLE INDEX 
la. Area and umber of Propertie in Survey. 
1 b. Area Grazed and Percentage of Total Area. 
2. Sheep Numbers by Breed. 
3. Sheep Numbers by Classes. 
4a. Ewes to Ram and Lambing Percentage. 
4b. Ewes to Ram and Lambing Percentage Averaged. 
5. Sheep Sold. 
6. Sheep Bought. 
7. Wool Sold. 
8. Cattle Numbers by Breed. 
9. Cattle Numbers by Clas es. 

lOa. Calving Percentage on Cows Kept in Herd. 
lOb. Calving Percentage Averaged . 
11. Cattle Sold. 
12 . Cattle Bought. 
13. Sheep and Stock Units Per Unit Area; Sheep/ Cattle 

Ratios. 
14. Frequency of Sheep Drenching. 
15. Frequency of Cattle Drenching. 
16. Frequency of Cow and Heifer Drenching and Mineral 

Supplementation. 
DIAGRAM: Index to Crop, Pasture and Fertiliser Tables. 

l 7a. Area of Fodder Crops and Percentage of Crop Area. 
17b. Yield of Fodder. 
17c. New Lucerne and Total Lucerne Area. 
17d. Area of Forage Crop and Percentage of Crop Area. 
17e. Area of Root Crops and Percentage of Crop Area. 
17f. Area of Grain Crops and Percentage of Crop Area. 
17g. Total Area of Crops. 
18. umber of Properties which Fed Supplements to Sheep. 
l 9a. Pasture Improvement (Area and Percentage of Improved 

Pasture ) . 
19b. Total Area of Improved Pasture. 
19c. Total Cover. 
20a. Fertiliser : Maintenance Topdressing (Area and Percentage 

of Improved Pasture ) . 
20b. Fertiliser: Application on New Crops and Pasture. 
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TABLE la Area and Number of Properties in Survey 

MM CM cw OD OM ow SM All Runs 

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

Number of runs 22 49 37 46 93 38 17 302 
Total area of runs (ha) 456958 14 399976 12 681645 21 342433 11 563026 18 591 129 18 178681 6 3213848 

(ac) 1128296 987597 1683077 845517 1390189 1459579 441 188 7935443 
Average area of runs (ha) 20771 * 8162 18422 7444 6054 15556 10510 10641 

(ac) 51286* 20 162 45488 18380 14953 38409 25952 26276 
Area of cattle-only runs (ha) 205840 45 0 - 931 <l 0 - 2045 < 1 43015 7 0 - 251831 

(ac) 508250 0 2300 0 5050 106211 0 621811 
Area of sheep-only runs (ha) 0 - 9202 2 14094 2 60919 18 50 151 8 0 - 0 - 134366 

(ac) 0 2272 1 3480 1 150419 12383 1 0 0 33 1772 
Area of sheep & cattle runs (ha) 25 1118 55 390774 98 666620 98 281514 82 510830 91 548 11 4 93 178681 JOO 2827651 

(ac) 620046 964876 1645976 695098 1261308 1353368 441188 6981860 

(*Average 13085 ha (32333 ac) with Molesworth Station (182176 ha = 449977 ac) excluded) 

COMMENT, TABLE la: The total area of the 302 runs surveyed, that is of all runs considered to be 
high-country, is 3 213 848 ha ( 7,935,443 ac.). Runs in wetter regions tended to have a larger average size 
than those in dry regions. The average size of the surveyed runs was 10 641 ha ( 26,276 ac.). Marlborough 
had by far the largest area grazing cattle alone although wetter regions of Otago were well ahead of the 
remainder in this respect. Drier regions of Otago had by far the largest area of land grazing sheep alone. 
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TABLE lb Area Grazed and Percentage of Total Area 

MM CM cw OD OM ow SM All Runs 

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

Cattle grazing (ha) 157280 34 2867 <1 9543 1 0 3159 <1 60344 JO 0 233193 
(ac) 388483 7083 2357 1 0 7803 149052 0 575992 

Sheep grazing (ha) 0 9040 2 10074 2 60919 18 48794 9 0 0 128827 
(ac) 0 22321 24875 150419 120481 0 0 318096 

Sheep and cattle grazing (ha) 181238 40 356221 89 450088 66 281191 82 509231 90 339583 58 165845 93 2283397 
(ac) 447659 879858 1111717 694541 1257808 838768 409638 5639989 

Total area grazed (ha) 3385 18 368128 469705 342 110 561184 399927 165845 2645417 
(ac) 836142 909262 1160163 844960 1386092 987820 409638 6534077 

Not used for grazing (ha) 118440 26 31848 8 211940 31 323 < i 1842 <1 191202 32 12836 7 568431 
(ac) 292154 78335 522914 557 4097 471759 31550 1401366 

Total area of runs (ha) 456958 399976 681645 342433 563026 591129 178681 32 13848 
(ac) 1128296 987597 1683077 845517 1390189 1459579 441188 7935443 

COMMENT, TABLE lb: Less than 70 percent of the area of runs in wetter regions was grazed, whereas 
on drier Canterbury and Otago runs the area grazed was over 90 percent. 
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TABLE 2 Sheep Numbers by Breed (at shearing 1972/ 73) 

MM CM cw OD OM ow SM All Runs 

No. % No. % No. % No. % No. % No. % No. % No. 

Merino 72577 83 117467 37 158051 63 176591 63 229783 46 10801 3 54 25 < I 862507 
Romney x Merino t bd 2182 2 82019 26 200 < I 44708 16 170395 34 59021 29 91963 63 450488 
Eng. Leic. x Mer. t bd 6890 8 37704 12 57245 23 0 - 2284 < 1 0 - 0 - 116373 
Border Leic. x M er. t bd 170 < 1 16725 5 1503 1 2051 < 1 1202 1 2 0 - 0 - 20220 
Lincoln x M er. t bd 5400 6 3108 < 1 4340 2 16438 6 16892 3 0 - 4195 3 50373 
(Halfbre-d Sub Total) (14642 ) (17 ) (139556 ) (44 ) (63288 ) (26) (63197 ) (23 ) (201592 ) (40 ) (59021 ) (29 ) (96158 ) (66) (637454 ) 
Corriedale 120 < 1 39908 13 28947 11 33542 12 44785 9 4690 2 230 < 1 152222 
Romney 0 171 35 6 57 < 1 4257 2 7948 2 11719 6 4483 1 31 85947 
Perenda le 0 - 650 < 1 0 - 0 - 8222 2 9378 6 360 1 3 21851 
Romney x Corriedale 0 - 0 - 0 - 0 - 3652 1 0 - 0 - 3652 
Border Leic. x Romney 0 - 0 - 0 - 0 - 0 - 6585 3 0 - 6585 
Other 

Total 
178 < 1 845 < 1 299 < 1 2616 <1 1428 < 1 605 < 1 315 < 1 6286 

87517 315561 250642 280203 497410 200011 145160 1776504 

COMMENT, TABLE 2: This table shows that 49 percent of high-country sheep were Merino. They were 
especially popular in Marlborough and the dry regions of Otago but were also common on the "gorge" runs 
of Canterbury. Halfbreds based on the Merino comprised a further 36 percent of all h igh-country sheep . 
The Romney-·Merino cross was easily the most popular Halfbred in all zones except Marlborough and wet 
regions of Canterbury where the English Leicester Halfbred was the predominant cross. Romneys made up 
nearly one-third of high-country sheep in Southland but were scarce elsewhere. 

Compared to last year's survey figures, the Corriedale (6% to 8% ) and Romney (3 % to 5 % ) showed 
an increase at the expense of the Halfbred. Merinos increased slightly (0.8% ) as a proportion of total sheep. 

Sheep numbers increased by 12,000 head, a 0 .6 percent increase on the 1971 / 72 survey. 
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TABLE 3 Sheep Numbers by Classes (at shearing 1972/ 73) 

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

No. % No. % No. % No. % No. % No. % No. % No. 

Flock ewes 36238 41 166590 53 103319 41 148332 53 250742 50 92462 46 77578 54 875261 
Dry 2T ewes 5296 6 13909 4 14326 6 11844 4 6225 2 5009 3 1814 1 58423 
Ewe hoggets 9236 11 48773 15 29342 12 40550 15 63095 13 22277 11 23133 16 236406 

7398 18600 20399 15283 Wether hoggets 8 6 8 5 28089 6 14738 7 9589 7 114096 
Flock wethers 28 191 32 61983 20 79355 32 598 10 21 14306 1 28 62826 32 31024 21 466250 
Rams 1158 2 5706 2 3901 1 4384 2 6198 1 2699 1 2022 1 26068 

Total 87517 31556 1 250642 280203 4974 10 200011 145 160 1776504 

Properties with no sheep 3 0 1 0 I 3 0 8 

COMMENT, TABLE 3: Ewes made up 41-54 percent of flock sheep in all districts, and hoggets 18-23 
percent. Wethers are a feature class of high-country flocks. They comprised a greater proportion of sheep 
in Marlborough and in the wetter regions of Otago and Canterbury than they did elsewhere. The dry two
tooth ewe class shown in this table is found almost only in Merino flocks. Their mating has been tradi
tionally delayed until four-tooth stage to build up liveweight. Eight properties carried only sheep, no cattle. 
This was a drop of one from the 1971 / 72 figures. 
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TABLE 4a Ewes to Ram and Lambing Percentage ( 1972 lambing) 

MM CM cw OD OM ow SM All Runs 

E. to R . % E. to R. % E. to R. % E. to R. % E. to R. % E. to R. % E. toR. % E. to R. 

Merino 23575 88.5 407 16 83.3 52402 74.8 78486 81.5 90146 76.6 40762 70.2 0 - 326087 
Romney x Merino t bd 0 - 50498 84.0 0 - 30762 100.3 93780 93.0 28664 83.0 41243 58.9 244947 
Eng. Leic. x Merino t bd 4643 94.2 26876 89.7 29403 73.3 0 - 7100 91.5 0 - 0 - 68022 
Border Leic. x Merino t bd 0 - 3700 97.0 1697 73.6 998 113.8 4301 81.4 0 - 0 - 10696 
Lincoln x Merino t bd 4530 68.7 1791 89.9 3400 87.0 32810 103.3 10605 94.8 0 - 3100 82.5 56236 
Corriedale 0 - 19919 87.9 13537 89.0 14946 96.7 28831 90.4 1750 80.1 0 - 78983 
Romney 0 - 11364 96.7 0 - 2900 113.8 6530 94.9 8975 86.3 36584 84.0 66353 
Perendale 0 - 0 - 0 - 0 - 4009 80.0 4935 90.l 1974 89.1 10918 
Romney x Corriedale 0 - 0 - 0 - 0 - 923 97.5 0 - 0 - 923 
Border Leic. x Romney 0 - 0 - 0 - 0 - 0 - 4553 85.2 0 - 4553 
Other 0 - 2850 79.9 0 - 3600 103.6 0 - 0 - 0 - 6450 

Total 32748 86.6 157714 86.5 100439 76.7 164502 92.0 246225 86.4 89639 78.0 82901 71.6 874168 

COMMENT, TABLE 4a: The overall lambing percentage of 84.l percent was less than the figure of 85.5 
percent recorded in the 1971 /72 survey. As was noted in the earlier survey report, district and breed differ
ences may reflect more the nutritional and climatic conditions under which flocks of different breeds are 
run, than differences in fertility and mothering ability. As might be expected, wetter districts tended to have 
lower percentages than drier districts. 

Note: Lambing percentage is calculated from lambs tailed in spring 1972 on ewes put to the ram in autumn 1972. 
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TABLE 4b Ewes to Ram and Lambing Percentage (Average of 1971 and 1972 lambings) 

MM CM cw OD OM ow SM All Runs 

E. to R. % E. toR. % E. to R. % E. to R. % E. to R. % E. to R . % E. to R. % E. toR. 

Merino 24150 89.4 39934 85.2 52807 71.9 75468 83.7 82836 78.1 37070 70.3 0 - 312265 
Romney x Merino t bd 4915 80. 3 48560 84.6 0 - 26912 102.l 96139 93.0 29468 85.6 34432 78.4 240426 
Eng. Leic. x Merino t bd 3596 90.4 26947 87.3 32041 75.4 2550 82.3 6850 79.6 1535 61.2 0 - 73519 
Border Leic. x Merino t bd 540 105.6 4177 98.7 1644 72.4 2949 91. 3 4318 79.6 0 - 0 - 13628 
Lincoln x Merino t bd 3492 75.2 2218 75.4 3525 84.0 21739 102.6 11662 95.4 0 - 3115 85.2 45751 
Corriedale 0 - 16143 87.6 10907 90.3 15250 98.6 27886 91.3 2375 84.5 0 - 72561 
Romney 0 - 9257 98.0 0 - 1450 113.8 5565 95.6 7057 87.7 23248 85.1 46577 
Perendale 0 - 0 - 0 - 0 - 4254 80.6 6724 83.4 987 89.1 11965 
Romney x Corriedale 0 - 5798 88.9 0 - 2350 108.5 1511 87.4 0 - 0 - 9659 
Border Leic. x Romney 0 - 0 - 0 - 0 - 0 - 4274 82. 6 0 - 4274 
Other 468 26.7 2802 80.2 0 - 1800 103.6 0 - 0 - 0 - 5070 

Total 37167 86.4 155836 86.7 100924 75.4 150468 92.3 241021 87.0 88503 78.6 61782 81.4 835695 

COMMENT, TABLE 4b: This table is presented to show the mean lambing performance for the two con
current seasons. A two-season average tends to reduce variations in lambing performance between districts 
caused by regional variation in the effect of weather on feed supply and lamb survival. Taking into account 
the 1972 survey data the mean of the two seasons was an 85.2 percent lambing. 
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TABLE 5 Sheep Sold (1972/73 season) 

MM CM cw OD OM ow SM All Runs 

No. % No. % No. % No. % No. % No. % No. % No. 

Fat lambs 9599 3J 50534 43 10233 J8 64752 56 97188 52 27843 49 23434 53 283583 
Store lambs 4276 14 11436 JO 12119 2J 10460 9 19521 JO 4482 8 2215 5 64509 
Aged ewes for breeding 10150 32 18997 16 12141 21 12057 JO 19263 JO 3906 7 7131 16 83645 
Aged ewes for meat 437 1 16039 14 5756 JO 10123 9 22747 13 10226 18 4947 11 70275 
Aged wethers for meat 3955 13 9385 8 9484 J6 4987 4 17137 9 7100 13 2212 5 54260 
Aged store wethers 1633 5 3890 4 4961 8 6463 6 4999 3 1650 3 3183 7 26779 
2T ewes for meat 0 - 558 <I 0 - 0 - 100 <1 100 <I 0 - 758 
Store 2T ewes 905 3 3832 3 1450 2 3885 3 4341 2 807 I 820 2 16040 
2T wethers for meat 52 <I 720 <I 378 <J 635 <I 0 - 150 < J 0 - 1935 
Store 2T wethers 232 < I 918 I 1353 2 2344 2 1193 < I 53 1 I 268 <J 6839 
Rams 33 <J 467 < J 532 I 866 < J 144 <J 218 <1 108 <I 2368 

Total 31272 116776 58407 116572 186633 570 13 44318 610991 

COMMENT, TABLE 5: In 1972/73 as in 1971 /72 large numbers of fat lambs were sold. Although the 
numbers dropped slightly, fat lambs sold as a proportion of all sheep sold stayed the same at 4 7 percent. 
Store lamb sales made up only 10 percent although in Canterbury these exceeded fat lamb sales again this 
year. Ewes sold for meat at 12 percent of total sheep sales was double the figure for 1971 /72 reflecting 
better prices for ewe mutton. It took place at the expense of aged ewe sales for breeding. The number 
of store wethers coming on the market is small judging by the two years of the survey. This makes the 
maintenance of all-wether flocks by buying-in quite difficult. 
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TABLE 6 Sheep Bought ( 1972/73 season) 

MM CM cw OD OM ow SM All Runs 

No. % No. % No. % No. % No. % No. % No. % No. 

Rams 280 36 707 13 683 27 898 30 1494 11 554 9 443 14 5059 
Lambs 0 - 3128 58 0 - 568 19 2886 21 2617 44 1216 37 10415 
Ewe hoggets 0 - 0 - 0 - 0 - 0 - 400 7 0 - 400 
Wether hoggets 0 - 0 - 612 24 0 - 1500 JI 0 ·- 0 - 211 2 
2T ewes 0 - 0 - 20 < 1 600 20 484 3 730 12 1091 33 2925 
2T wethers 0 - 150 3 562 22 0 - 106 < i 270 4 0 - 1088 
Aged ewes 476 60 830 15 100 4 525 17 6115 44 1053 17 190 6 9289 
Aged wethers 30 4 573 11 575 23 435 14 1441 JO 402 7 315 10 377 1 

35059 Total 786 5388 2552 3026 14026 6026 3255 

COMMENT, TABLE 6: Most properties buy rams but purchases of other sheep vary widely between 
properties and between districts. Ewes are bought mostly by those properties building up their flock num
bers on improved country. The number of lambs bought in Otago and Southland rose sharply from the 
previous season and the overall lamb purchase figure from 11 to 30 percent as a proportion of total pur
chases, or a 170 percent increase on count. 
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TABLE 7 Wool Sold (1972/73 season) 

MM CM cw OD OM ow SM All Runs 

Total wool shorn (kg) 403269 1156673 860485 1191488 1887565 726291 521114 6746885 
Wool shorn per sheep (kg) 4.6 3.7 3.4 4.2 3.8 3.6 3.6 3.8 
Wool shorn per sheep (lb) 10.l 8.1 7.5 9.6 8.3 8.0 7.9 8.4 
*Wool shorn from total 

area (kg/ha) 1.6 2.9 1.3 3.4 3.3 1.3 2.9 2.3 
*Wool shorn from total 

area (lb/ac) 0.8 2.6 1.2 3.1 3.0 1.2 2.6 2.1 
tWool shorn from 

grazed area (kg/ha) 2.2 3.2 1.9 3.5 3.4 2.1 3.1 2.8 
tWool shorn from 

grazed area (lb/ac) 2.0 2.9 1.7 3.1 3.0 1.9 2.8 2.5 

* Calculated on area excluding runs carrying only cattle. 
t Calculated on total grazed area excluding runs carrying only cattle. 

COMMENT, TABLE 7: This table shows that the high-country runs produ-:ed a total of 6 746 885 kg of 
wool in the 1972/73 season. The weight of wool shorn per sheep varied between districts from 3.4 to 4.6 kg 
(7.5-10.1 lb. ). 

The weight of wool shorn per unit area grazed ranged from 1.9 kg per hectare ( l. 7 lb/ ac.) in wetter 
regions to 3.5 kg per hectare (3 .1 lb/ac.) in drier regions. 

Wool sold per sheep in 1972/73 averaged 3.8 kg which was 0.1 kg down on the previous year. 

-·--·--



TABLE 8 Cattle Numbers by Breed (Winter 1973) 

MM CM cw OD OM ow SM All Runs 

No. % No. % No. % No. % No. % No. % No. % No. 

Hereford 4213 19 4924 32 10122 60 5955 64 17285 74 18246 78 6275 56 67020 
Angus 2728 12 6773 44 4044 24 772 8 1618 7 309 1 368 3 16612 
Hereford/ Angus 15289 67 2145 12 26 15 16 234 3 28 17 12 3480 15 4551 41 31131 
Shorthorn 0 - 169 1 0 - 403 4 444 2 7 <1 5 <1 1028 
Hereford/Shorthorn 0 - 98 <I 0 - 878 JO 549 2 0 - 0 - 1525 
Shorthorn/ Angus 0 - 1162 8 0 - 0 - 0 - 0 - 0 - 1162 

0 - 237 2 1 - 340 4 325 1 5 <1 0 - 908 Galloway 
Galloway/Hereford 420 2 0 - 0 - 40 <1 70 <1 1353 6 0 - 1883 
Galloway/Angus 0 - 0 - 0 - 330 4 0 - 0 - 0 - 330 
Galloway/Shorthorn 0 - 70 <1 0 - 38 <1 12 <1 0 - 0 - 120 
Friesian and Friesian cross 6 <1 77 <1 10 <1 186 2 340 1 42 <1 0 - 661 

13 <1 130 <1 41 <1 104 <1 123 <1 68 <1 15 <1 494 Other (including dairy) 
Total cattle 22669 15785 16833 9280 23583 23510 11214 122874 

COMMENT, TABLE 8: There were nearly 123,000 cattle in the high-country in the 1973 winter. Cattle 
numbers rose by 15,500 head on the previous year, representing a 14.4 percent increase. The greatest 
increases were in the Otago districts. 

As a whole, Herefords were four times as numerous as any other breed of cattle and more than 
twice as numerous as the principal cross (Hereford Angus). However, Angus were more popular than 
Herefords in the eastern Canterbury high-country. Breeds other than the H ereford, Angus, and their 
crosses made up only 8 percent of high-country cattle. 

Note: In mixed-breed herds it was usually impossible to separate the proportion in each breed although this was done if 
accurate figures were available. The bar in Hereford/ Angus denotes cattle in herds crossbreeding Herefords and Angus. The 
order of breed in such couplets do not reflect breed significance - sires may be of either breed. 

% 

54 
13 
25 

<1 
1 

<1 
<1 

1 
<1 
<1 
<1 
<1 



TABLE 9 Cattle Numbers by Classes (Winter 1973 ) 

MM CM cw OD OM ow SM All Runs 

No. % No. % No. % No. % No. % No. % No. % No. 

Breeding cows 8787 39 9189 58 98 18 58 4288 46 11 878 50 14374 61 633 1 57 64665 
1 ! year heifers 3174 14 2269 15 2262 13 1142 12 3116 13 2835 12 1483 13 16281 
Heifer calves 3376 15 2278 14 2561 15 1337 15 3625 16 3531 15 1772 16 18480 
Steer calves 3005 13 96 1 6 11 46 7 1062 11 1405 6 1495 6 1083 JO 10157 
Adult steers 3797 17 619 4 648 4 1048 11 2960 12 585 3 274 2 9931 
Bulls 517 2 449 3 36 1 2 397 4 565 2 664 3 256 2 3209 
Dairy 13 < 1 20 <1 37 < 1 6 < I 34 < 1 26 < 1 15 <1 151 

Total cattle 22669 15785 16833 9280 23583 235 10 11214 122874 

Properties with no cattle 0 2 1 9 7 0 0 19 
I 

COMMENT, TABLE 9: This table shows that 84 percent of the cattle in the high country were breeding 
stock (males and females ) . Only a relatively small number of cattle was kept for fattening. Nineteen 
properties out of the 302 surveyed carried no cattle, most of them in Otago. 
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TABLE lOa Calving Percentage 1972 (on cows kept in herd 1972 winter) 

MM CM cw OD OM ow SM All Runs 

Cows Cows Cows Cows Cows Cows Cows Cows 
K ept % K ept % K ept % K ept % K ept % K ept % K ept % K ept 

Hereford 1005 90.4 2893 77.4 4251 74.7 2894 82.0 7969 84.4 10064 77.5 3378 79.1 32454 
Angus 586 75.7 3088 82.I 2197 79.8 190 85.2 419 92.6 241 82.5 205 91.7 6926 
Hereford / Angus 6964 82.4 1959 82.3 2631 80.4 488 90.1 2301 84.5 2108 77.2 768 82.2 19219 
Shorthorn 0 - 53 84.9 0 - 0 - 169 78.6 0 - 0 - 222 
H ereford/Shorthorn 0 - 51 96.0 0 - 321 80. 6 198 86.8 0 - 0 - 570 
Angus/Shorthorn 0 - 140 78.5 0 - 480 75.4 300 67.0 0 - 0 - 920 
Galloway 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 
Galloway/Hereford 0 - 0 - 0 - 0 - 0 - 1000 60. 2 0 - 1000 
Galloway/Angus 0 - 696 84. 6 0 - 0 - 0 - 0 - 0 - 696 
Galloway/Shorthorn 0 - 0 - 69 91. 3 0 - 0 - 0 - 0 - 69 
Friesian and Friesian cross 0 - 0 - 0 - 85 94.I 80 77.5 0 - 0 - 165 

Tota l cows/average % 8555 82.9 8880 80.9 9148 77.7 4458 82.5 11436 84. 2 3413 76.2 35 1 80.9 62241 

COMMENT, TABLE lOa: There was little difference between the performance of the principal breeds 
and their crosses in the 1972 calving. Whereas sheep breeds tend to be associated with particular classes of 
country, cattle breeds are not so restricted. With cattle there are not very marked differences, between 
breeds or between districts, associated with climatic and nutritional influence. Calving performance of a 
breed should not be judged on the performance of a small number of animals. 

Note: Calving percentage is calculated on calves marked from cows kept in the herd after autumn culling. Were it to be cal
culated on cows put to the bull (and cow sales ignored) the calving percentage would be lower than the true figure. If preg
nancy testing and later sale of empty cows was more widespread as a practice, calculation of calvi ng on cows to the bull wou ld 
be more correct. 
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TABLE lOb Calving Percentage (Average of 1971and1972 calvings) 

MM CM cw OD OM ow SM All Runs 

Cows Cows Cows Cows Cows Cows Cows Cows 
Kept % Kept % Kept % Kept % Kept % Kept % Kept % Kept 

Hereford 849 87.2 1983 79.0 4066 78.6 2336 83.0 6939 83.2 9866 77.0 3839 78.4 29878 
Angus 522 78.5 2573 82.l 1859 77.6 137 82.5 475 87.6 120 82.5 197 91.8 5883 
Hereford/Angus 6615 84.4 2198 82.l 2706 79.0 337 92.0 2194 84.8 2057 76.7 2122 82.9 18229 
Shorthorn 0 - 51 74.5 0 - 114 85.9 184 67.4 0 - 0 - 349 
Hereford/Shorthorn 0 - 25 96.0 0 - 428 86.2 299 83.6 0 - 0 - 752 
Shorthorn/ Angus 0 - 70 78.6 0 - 240 75.4 265 74.7 0 - 0 - 575 
Galloway 0 - 54 85.2 0 - 0 - 0 - 0 - 0 - 54 
Galloway/Hereford 0 - 0 - 0 - 205 78.0 0 - 0 - 0 - 205 
Galloway/Angus 0 - 808 90.2 0 - 0 - 0 - 0 - 0 - 808 
Galloway/Shorthorn 0 - 0 - 34 91.1 0 - 0 - 0 - 0 - 34 
Friesian and Friesian cross 145 85.5 14 71.4 0 - 40 105.0 40 77.5 0 - 0 - 239 

Total cows/average % 8131 84.4 7776 82.I 8665 78.5 3837 83.7 10396 83.2 12043 76.5 6158 80.8 57941 

COMMENT, TABLE lOb: This table shows the mean calving performance of high-country cattle as a 
mean of two successive seasons. Compared to single-season figures, variation between districts due to 
nutrition and weather at calving would be less. 
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TABLE 11 Cattle Sold ( 1972/73 season) 

MM CM cw OD OM ow SM All Runs 

No. % No. % No. % No. % No. % No. % No. % No. 

Breeding Cows 824 13 229 2 411 8 38 1 275 2 66 1 11 2 1 1955 
Cows for meat 255 4 587 6 430 8 408 ]/ 1996 11 648 8 250 2 4574 
Heifers 969 15 168 2 212 4 142 4 35 1 2 146 2 JOO < 1 2088 
Heifer calves 410 6 3893 40 101 7 19 673 18 43 10 24 1822 24 1041 9 13166 
Steer calves 1000 15 4044 42 2535 47 891 24 9392 51 4097 55 4755 40 267 14 
Store steers 226 1 35 384 4 659 12 80 2 1263 7 291 4 5191 44 10129 
Prime steers 666 10 264 3 58 1 1324 36 512 3 207 3 377 3 3408 
Bulls for breeding 33 < 1 35 < 1 0 - 88 2 44 < 1 33 < 1 45 < 1 278 
Bulls for meat 106 2 97 1 66 1 72 2 164 < 1 139 2 18 <1 662 

Total 6524 9701 5388 37 16 18307 7449 11 889 62974 

COMMENT, TABLE 11: This table shows that calves made up nearly two-thirds of the cattle sold from 
the high country in 1972/73. Surplus cows and heifers for breeding made up only 6 percent of sales. 
Another 16 percent were store steers for fattening by other farmers. 

Cattle sales reported in this 1972/73 survey amounted to nearly 63,000. In the 1971 /72 season 
they were 36,000. The increase was mainly in calves, and in cows and steers for meat. 
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TABLE 12 Cattle Bought ( 1972/ 73 season) 

MM CM cw OD OM ow SM All Runs 

No. % No. % No. % No. % No. % No. % No. % No. 

Cows 0 - 141 16 0 - 0 - 480 12 25 3 42 6 688 
Heifers 173 16 343 40 88 36 41 9 26 937 22 227 27 248 35 2435 
Heifer calves 359 34 270 31 36 14 105 7 374 9 200 23 40 6 1384 
Steer calves 
Steers 
Bulls 

Total 

395 38 23 3 37 16 592 37 31 l 7 270 31 15 2 1643 
25 2 0 - 0 - 401 25 1960 46 0 - 299 42 2685 

103 JO 91 JO 81 34 86 5 168 4 133 16 65 9 727 
1055 868 242 1603 4230 855 709 9562 

COMMENT, TABLE 12 : Forty-seven percent of the cattle bought were female breeding stock for herd 
building. This is contrasted with 66 percent for the previous season. The reduction of 700 females bought 
was compensated by an increase of 2200 in purchases of steers and steer calves. 
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TABLE 13 Sheep and Stock Units per Unit Area; Sheep/Cattle Ratios 

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

No. No. No. No. No. No. No. No. 

Sheep per ha* 0.5 0.8 0.5 0.8 0.9 0.5 0.9 0.7 
H ectares per sheep* 2.1 1.2 1.8 1.2 I. I 1.6 I.I 1.3 
Acres per sheep* 5.1 2.9 4.5 3. 1 2.7 4. 1 2.8 3.3 
Stock units (sheep) 73934 26 1892 21 1229 242662 440239 171098 125099 1526 153 
Stock units (cattle) 102399 77488 83659 43700 11 49 17 I 18452 54934 595549 
Total stock units (incl. horses) 177773 340370 297323 287447 557374 291270 181023 2 132580 
Hectares per stock unit* 1.9 1.0 1.6 1.2 1.0 1.4 0.9 1.2 
H ectares per stock unitt 2.6 I. I 2.3 1.2 1.0 2.0 1.0 1.5 
Sheep:cattle ratio (district) 3.9:1 19.6:1 14.9:1 30.2:1 21.4:1 8.5 :1 13.0:1 14.5: 1 
Sheep :cattle ratio 

(on runs with both) 3.9: 1 19. 1 : I 14.9: 1 30.2 :1 20.5:1 8.6:1 13.0: 1 13.9: 1 
Shcep:cattle ratio 

(as stock units) 0.7: 1 3.4: 1 2.5: 1 5.5 :1 3.8:1 1.4: I 2.3 :1 2.6: 1 

COMMENT, TABLE 13: The lower stocking rate on total area in wetter districts (2.3 - 2.0 hectares per 
stock unit ) can be clearly seen. With the exception of Marlborough (2.6 hectares per stock unit ) there was 
little variation between the other districts ( 1.2 - 1.0 hectares per stock unit ) . On grazed area the range 
of variation was limited within 1.9 to 0.9 hectares per stock unit. 
The higher ratio of sheep to cattle in drier districts can be clearly seen. Sheep stock units rose by 12 ,300 
representing a 0.8 percent increase, and cattle stock uni ts by 69,300 a 13. 1 percent increase on the previous 
year. 
Note: 
( I) *Carrying capacity calculations based on grazed area. Those for sheep exclude the area of runs which carry cattle only. 
(2) tCalculated on total area of runs. 
(3) Stock units: 

Breeding ewes 
W ethers, 2T ewes, rams 
Hogge ts 

1.0 
0.8 
0.6 

Breeding cows 
Bulls 
Steers, It yr heifers 
Calves 

6.0 
5.0 
4.0 
3.0 

--



TABLE 14 Frequency of Sheep Drenching 

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

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

Number of properties 
with sheep 19 49 36 46 92 35 17 

Anthelmintic 
Properties drenching 

hoggets 18 95 47 94 32 91 45 98 84 89 35 100 15 88 
Hogget drenching 

frequency 0 1 6 2 4 4 11 1 2 8 9 0 - 2 12 
I I 6 6 12 I 3 5 11 II 12 5 14 0 -
2 4 21 7 14 6 17 17 37 17 19 4 12 I 6 
3 5 26 17 36 9 25 11 24 25 27 12 34 5 28 
4 3 15 4 8 6 16 7 15 13 14 5 14 4 24 
5 2 10 5 JO 8 22 4 9 11 12 5 14 2 12 
6 2 JO 3 6 1 3 0 - 4 4 3 9 3 18 
7+ l 6 5 10 l 3 l 2 3 3 I 3 0 -

Properties drenching ewes 12 63 33 65 25 68 22 48 49 55 17 49 8 47 
Ewe drenching frequency 0 7 38 16 33 11 33 24 52 43 47 18 51 9 53 

I 4 21 21 43 10 27 14 31 26 28 10 29 7 41 
2 6 31 II 22 13 35 8 17 21 23 7 20 I 6 
3 I 5 I 2 2 5 0 - I 1 0 - 0 -
4 I 5 0 - 0 - 0 - 1 1 0 - 0 -

Selenium 
Properties giving selenium 

to ewes* 5 41 25 75 22 88 20 91 40 81 14 82 7 87 
Properties giving selenium 

to hoggets* 6 33 39 83 28 87 31 68 66 78 19 54 15 100 

*Percentage of properties drenching ewes/hoggets. 

COMMENT, TABLE 14: Ninety-four percent of runs with sheep drenched their hoggets at least once; 
most drenched them more than once - three drenches was the most common treatment. Fifty
seven percent of runs drenched their ewes at least once. Of the runs drenching hoggets 74 percent of them 
( 70 percent of all runs with sheep ) gave selenium, and of the runs drenching ewes 80 percent of them 
( 45 percent of all runs with sheep ) gave selenium. 
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TABLE 15 Frequency of Calf Drenching 

MM CM cw OD OM ow SM All Runs 

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

Number of properties 
with cattle 22 46 36 37 87 38 17 

Anthebnintic 
Properties drenching 

calves 15 67 29 63 27 75 27 72 62 71 33 87 14 79 

Calf drenching frequency* 0 7 32 17 37 9 25 10 27 25 29 5 13 3 18 
I 4 18 II 24 8 22 12 32 26 30 12 31 I 5 
2 9 11 JO 21 13 36 11 30 28 33 16 42 10 60 
3 2 9 7 16 3 9 3 8 3 3 4 11 2 12 
4 0 - 1 2 2 6 1 3 2 2 1 3 1 5 
5 + 0 - 0 - 1 2 0 - 3 3 0 - 0 -

Seleniwn 
Properties giving 

selenium to calvest 0 - 17 58 18 66 13 48 35 56 17 51 JO 71 

* % is the percentage of those properties which run cattle. 
t % is the percentage of those properties which drench calves. 

COMMENT, TABLE 15: Seventy-three percent of properties with cattle drenched their calves at least 
once. Of these 53 percent gave them selenium, that is, 39 percent of all properties with calves. 

283 

207 

76 
74 
97 
24 

8 
4 

11 0 

% 

73 

27 
26 
34 
8 
2 
1 

53 



TABLE 16 Frequency of Cow and Heifer Drenching and Mineral Supplementation 

MM CM cw OD OM ow SM All Runs 

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

Number of properties 
with cattle 22 46 36 

Anthelmintic 
Properties drenching 

cows and heifers 5 23 8 17 5 14 

Cow and heifer 
drenching frequency 0 17 77 38 84 31 86 

I 4 18 5 JO 3 8 
2 I 5 3 6 2 6 
3-i- 0 - 0 - 0 -

Selenium 
Properties giving selenium 

to cows and heifers* 0 - 4 50 3 60 

Mineral supplements for 
sheep and/or cattle 

Properties using rock saltt II 50 15 32 22 61 

Properties using block 
mineral lickt 8 36 19 41 II 30 

Properties using special 
multi-mineral compoundst 4 18 8 17 3 8 

• % is the percentage of those properties which drench cows and heifers. 
t % is the percentage of the total number of properties with cattle. 

37 87 38 17 

2 5 5 6 7 18 2 12 

35 95 82 95 31 82 15 89 
2 5 4 4 5 13 2 11 
0 - I I 2 5 0 -
0 - 0 - 0 - 0 -

2 100 2 40 4 57 2 JOO 

20 54 38 44 14 34 6 60 

16 43 34 39 21 55 2 12 

9 24 13 15 6 16 2 12 \ 

COMMENT, TABLE 16: Few properties drenched their cows or heifers but of those which did, half gave 
them selenium. Mineral licks were widely used as supplements for sheep and cattle. 
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TABLE 17a Area of Fodder Crops and Percentage of Crop Area (1972/73 season) 

MM CM cw OD OM ow SM All Runs 

Area % Area 0/ 
1 0 Area % Area % Area % Area % Area % Area 

Meadow hay (ha) 155 54 793 17 732 35 141 5 680 14 78 1 58 552 45 3834 
(ac) 383 1963 1813 350 1682 1934 1366 9491 

Lucerne hay (ha) 73 25 11 39 25 303 15 1691 64 1703 34 170 13 64 5 5143 
(ac) 181 2819 751 4187 42 14 42 1 159 12732 

Oaten hay (ha) 0 - 174 4 166 8 42 2 98 2 27 2 20 2 527 
(ac) 0 43 1 412 104 242 66 49 1304 

Silage (ha) 0 - 147 3 93 4 20 < 1 0 - 0 - 0 - 260 
(ac) 0 365 231 50 0 0 0 646 

Subtotal (ha) 228 2253 1294 1894 2481 978 636 9764 
(ac) 564 5578 3207 469 1 6138 242 1 1574 24 173 

(% = Percentage of total crop area- see also tables l 7d, l 7e, l 7f, l 7g.) 

COMMENT, TABLE 17a: Lucerne hay was the most common fodder on runs in Otago but meadow hay 
superseded it in Marlborough, Southland and the wetter areas of Canterbury and Otago. Oaten hay and 
silage were not significant. Fodder crops accounted for 56 percent of crop area. 
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TABLE 17b Yield of Fodder 

MM CM cw OD OM ow SM All Runs 

Total per ha Total per ha Total per ha Total per ha Total per ha Total per ha Total per ha Total 

per ac perac per ac perac per ac perac per ac 

Meadow hay (bales) 34440 226 138900 176 102356 140 19110 137* 116838 174 162350 210 146130 267 720124 

89 70 56 54 69 83 106 

Lucerne hay (bales) 22045 145 179606 159 44060 146 334735 199* 338035 200 40850 243 16100 263 975431 

57 63 58 79 80 97 JOI 

Oaten hay (bales) 0 - 29750 176 25350 154 9300 226* 16020 174 7155 275 3800 200 91375 

- 71 61 89 66 108 77 

Straw (bales) 2400 60335 9447 5950 17900 0 10370 106402 

Total/District % 58885 (3) 408591 22 181213 (10 ) 369095 (19 ) 488793 (26) 210355 (11) 176400 (9) 1893332 

Silage (tons) 0 - 2450 16 1490 16 400 20 0 - 0 - 0 - 4340 

- 6 6 8 - - -

* Usually grown on irrigated ground. 

COMMENT, TABLE 17h: Yield of fodder can vary widely from one season to another so average yields 
from a single season should be treated with caution. Yields of meadow and lucerne hay were generally 
lower for 1972/73 than they were for 1971 /72. More than half of the bales harvested were lucerne. 
Greatest usen> of hay were runs in the Otago Moist and Canterbury Moist regions. 
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TABLE 17c New Lucerne and Total Lucerne Area (including lucerne for fodder) 

MM CM cw OD OM ow SM All Runs 

New lucerne (ha) 41 11 3 48 159 389 62 0 812 
(ac) 10 1 28 1 118 393 964 153 0 20 10 

Total area of lucerne (ha) 150 2303 377 4435 3690 282 68 11 305 
(ac) 37 1 5700 934 10979 9135 697 169 27985 

COMMENT, TABLE 17c: A large area of lucerne was sown in Otago in 1972/ 73. It is considerably more 
popular there than elsewhere. 

Note: Of 11 305 ba in lucerne, 8 14 ha were new, and hay was made from 5143 ha (refer table 17a). 



TABLE 17d Area of Forage Crops and Percentage of Crop Area (1972/ 73 season) 

MM CM cw OD OM ow SM All Runs 

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

Greenfeed oats (ha) 11 4 237 6 16 1 73 3 188 4 15 1 0 - 540 
(ac) 27 586 39 180 467 37 0 1336 

Greenfeed barley (ha) 0 - 0 - 0 - 22 1 28 < 1 0 - 0 - 50 
(ac) 0 0 0 55 70 0 0 125 

Greenfeed ryecorn (ha) 0 - 131 3 39 2 49 2 99 2 12 1 0 - 330 
(ac) 0 325 97 120 244 30 0 816 

Greenfeed wheat (ha) 0 - 20 <1 0 - 24 1 42 1 II 1 0 - 97 
(ac) 0 49 0 60 105 27 0 241 

Tama, Italian, Manawa (ha) 0 - 110 2 16 1 11 6 4 117 2 49 4 22 2 430 
(ac) 0 273 40 286 289 122 55 1065 

Subtotal (ha) II 498 71 284 474 87 22 1447 
(ac) 27 1233 176 701 1175 216 55 3583 

TABLE 17e Area of Root Crops and Percentage of Crop Area (1972/ 73 season) 
Turnips (ha) 23 8 96 1 21 440 21 313 12 1433 29 193 14 134 11 3497 

(ac) 56 2378 1088 776 3546 479 332 8655 
Swedes (ha) 17 6 144 3 86 4 34 I 144 3 24 2 248 20 697 

(ac) 42 356 214 85 356 60 613 1726 
Choumoellier (ha) 8 3 68 1 86 4 6 < I 16 < I 8 < I 75 6 267 

(ac) 19 169 212 15 40 20 186 66 1 
Rape (ha) 0 - 86 2 26 I 0 - 67 I 0 - 15 I 194 

(ac) 0 - 213 64 0 165 0 37 479 
Subtotal (ha) 48 1259 638 353 1660 225 472 4655 I (ac) 117 3116 1578 876 4107 559 1168 11521 

COMMENT, TABLE 17d and 17e: Greenfeed oats was the most popular forage grown followed by short
rotation varieties of ryegrass, and ryecorn. The latter was much less commonly grown than in 1971 / 72. 
The tables indicate that forage crops were less significant for supplementary feeding than were fodder and 
root crops. Forage crops were 8 percent of crop area while root crops were 27 percent. Turnips were the 
predominant root crop except in Southland where swedes surpassed them. 
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TABLE 17f Area of Grain Crops and Percentage of Crop Area (1972/73 season) 

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

Area % Area % Area % Area % Area % Area % Area % Area 
----

Grain oats (ha) 0 - 415 9 84 4 23 1 237 5 21 1 63 5 843 
(ac) 0 1028 208 57 585 52 156 2086 

Chaff oats (ha) 0 - 4 <1 0 - 0 - 0 - 0 - 0 - 4 
(ac) 0 10 0 0 0 0 0 10 

Barley (ha) 0 - 83 2 0 - 62 2 88 2 21 1 12 1 266 
(ac) 0 206 0 153 217 52 29 657 

Wheat (ha) 0 - 38 1 0 - 55 2 38 <1 13 1 18 2 162 
(ac) 0 94 0 135 94 32 44 399 

Subtotal (ha) 0 540 84 140 363 55 93 1275 
(ac) 0 1338 208 345 896 136 229 3152 

COMMENT, TABLE 17f: Five percent of the total crop area was used for growing oats which were 
mainly fed to sheep on the property of origin. O ats for chaff have almost completely disappeared as a crop 
in the high country. Crops for grain accounted for only 8 percent of the cropped area. 

TABLE 17g Total Area of Crops 

% 

5 

<1 

2 

1 

MM CM cw OD OM ow SM All Runs 

T otal area of crops (ha) 287 4550 2087 2671 4978 1345 1223 17141 <1 
(ac) 708 11265 5169 6613 12316 3332 3026 42429 

I 



TABLE 18 Number of Properties which Fed Supplements to Sheep 1972/73 

MM CM cw OD OM ow SM All Runs 

No. % No. % No. % No. % No. % No. % No. % No. 

Properties with sheep 19 49 36 46 92 35 17 

Properties feeding hoggets only 5 26 3 6 10 28 5 II 15 16 13 37 2 12 
Properties feeding ewes only 1 5 4 8 I 3 6 13 7 8 2 6 0 -
Properties feeding both ewes 

and hoggets 5 26 38 78 19 53 31 67 53 58 12 34 II 65 
Properties not feeding any 

supplements 8 43 4 8 6 16 4 9 17 18 8 23 4 23 

Supplements: Forage, fodder, roots and cereals- see Crop Index. 

COMMENT, TABLE 18: Only about one-sixth of runs did not feed supplements to their sheep. The pro
portion of runs feeding supplements was much greater in Canterbury and Otago than it was in Marl
borough. 
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TABLE 19a Pasture Improvement (Area and Percentage of Improved Pasture) 

MM CM cw OD OM ow SM All Runs 

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

New d rilled pasture (ha) 161 <l 1015 2 433 2 141 < l 980 1 181 <l 180 1 3091 
(ac) 398 2507 1070 350 2422 448 446 7641 

New overdrilling (ha) 4 <l 396 1 4 < l 85 <l 41 <l 121 < 1 0 - 651 
(ac) IO 980 10 211 102 300 0 1613 

New aerial O S/TD (ha) 1607 5 3029 7 2008 9 9827 22 9956 12 3640 11 749 4 30816 
(ac) 3970 7480 4960 24265 24585 8990 1850 76100 

COMMENT, TABLE 19a: Aerial oversowing and topdressing was by far the most common method of 
grassland improvement in the high country. The 30 800 hectares oversown and topdressed by air for the 
first time represented a 60 percent increase over the comparable value for 197 1/72 . 

TABLE 19b Total Area of Improved Pasture 

% 

1 

<l 

11 

MM CM cw OD OM ow SM All Runs 

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

Drilled Pasture* (ha) 1567 5 10642 25 67 14 29 5958 13 14176 17 6588 20 5059 30 50704 18 
(ac) 3870 26279 16578 147 12 35003 16268 12493 125203 

O verdrilled pasture* (ha) 166 <l 2643 6 191 < l 30 16 7 3162 4 20 <1 0 9198 3 
(ac) 410 6526 474 7449 7809 50 0 227 18 

Aerial O S/TD* (ha) 32803 94 28631 69 16371 70 35338 80 67906 79 27023 79 1208 1 70 220 153 79 
(ac) 80997 70694 40424 87255 167670 66725 29830 543595 

* Percentage of total improved pasture. 



TABLE 19c Total Cover 

I MM CM cw OD OM ow SM All Runs 

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

Total improved pasturet (ha) 34536 7 41916 11 23276 3 44312 13 85244 15 3363 1 6 17140 JO 280055 
(ac) 85277 103499 57476 109416 210482 83043 42323 691516 

General purpose lucernet (ha) 77 < 1 1164 < 1 74 <1 2744 < 1 1988 <1 111 < 1 4 < 1 6162 
(ac) 190 2881 183 6792 492 1 276 10 15253 

Total crop areat (ha) 287 < 1 4550 1 2087 < 1 2671 < l 4978 < 1 1345 < 1 1223 < 1 17141 
(ac) 708 11265 5169 661 3 123 16 3332 3026 42429 

Total area in natural (ha) 422058 92 352346 88 656208 96 292706 86 470816 84 556042 94 160314 90 29 10490 
covert (ac) 1042121 869952 1620249 722696 1162410 1372928 395829 7186245 

Total a rea of runs (ha) 456958 399976 681645 342433 563026 591129 178681 3213848 
(ac) 11 28296 987597 1683077 845517 1390 189 1459579 441188 7935443 

t Percentage of total area of runs. 

COMMENT, TABLE 19c: Ninety percent of the area of the runs was still in natural cover although this 
figure showed a decrease of 2 percent from the previous year. Of the 10 percent of total improved, more 
than three-quarters ( 220 000 ha or 543,000 ac. ) had been improved by aerial oversowing and topdressing. 
Cropping accounted for only 0.5 percent of the total area of runs. 
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TABLE 20a Fertiliser - Maintenance Topdressing (Area and percentage of improved pasture) 
--

MM CM cw OD OM ow SM All Runs 

Area % Area % Area 

Lime on paddocks (ha) 63 <1 1368 3 599 
(ac) 156 3* 3380 8* 1480 

Superphosphate on (ha) 1498 4 9272 22 4770 
paddocks (ac) 3700 75* 22895 53* 11779 

Superphosphate on hill (ha) 9198 27 11928 28 5096 
pasture (ac) 22713 28t 29453 42t 12583 

Total (ha) 10759 (31) 22568 (53) 10465 
(ac) 26569 55728 25842 

* % = Percentage of total "improved" arable paddocks. 
t % = Percentage of total OS/TD hill area. 

% Area 

3 65 
7* 161 

20 3445 
59* 8508 

22 4832 
31t 11933 

(45) 8342 
20602 

% Area % Area % Area % Area 

<1 230 <I 428 1 460 3 3213 
< 1* 570 1* 1058 6* 1137 8* 7942 

8 10344 12 7268 22 3436 20 40033 
24* 25541 44* 17951 98* 8486 62* 98860 

11 17591 21 6208 18 5256 31 60109 
14t 43435 26t 15330 23t 12980 44t 148427 

(19 ) 28165 (33 ) 13904 (41) 9152 (54 ) 103355 
69546 34339 22603 255229 

COMMENT, TABLE 20a: The area which received maintenance dressings of fertiliser was almost double 
that of the previous year. More than 100 000 hectares were topdressed. Increases were most marked in the 
moist zones of Canterbury, Otago and Southland and were generally greater for hill areas than for paddocks. 
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TABLE 20b Fertiliser - Application on New Crops and Pasture 

MM CM CW OD OM OW - SM I All Runs 

ll- 1- -1--1--1--1- -1- -1--1-Tons/ Tons/ Tons/ Tons/ Tons/ Tons/ Tons/ Tons/ 
Area . Tonne Area Tonne Area Tonne Area Tonne Area Tonne Area Tonne Area Tonne I Area Tonne ----------1, _ ___ , ____ , ____ , ____ , ____ , ____ , ____ , ____ , ____ , ___ _ , ____ , ____ , ____ , ____ , ____ , _ __ _ 

On new lucerne (ha) 40 
(ac) IOI 

On new improved 
pasture (ha) 1772 

(ac) 4378 
On new crop: 
On grain 

cereals (ha) 
(ac) 

On greenfeed (ha) 
(ac) 

On rootcrops (ha) 
(ac) 

On fodder crops (ha) 
(ac) 

0 
0 

10 
27 

44 
108 

223 
551 

Total & % t (ha) II 2089 
(ac) 5165 

0 113 44 47 
0 281 44 11 8 

483 4440 1224 2445 
477 10967 1206 6040 

0 540 80 84 
0 1333 79 208 

3 489 101 69 
3 1208 100 l 70 

16 1244 316 627 
16 3072 312 1548 

48 2228 482 1283 
48 5503 475 3169 

(6) 9054 
1 22364 

(22) 4555 
11253 

t % = Percentage of total improved pasture area. 

9 159 
9 393 

647 10053 
638 24826 

16 
16 

15 
15 

186 
184 

138 
341 

279 
689 

349 
862 

285 1879 
281 4641 

(20) 12857 
31752 

26 390 90 6 1 
26 964 89 153 

1707 10977 2184 3942 
1651 27109 2150 9738 

25 362 
25 894 

61 467 
61 1153 

58 1642 
58 3941 

268 2447 
264 6044 

(29) 16285 
40105 

56 
56 

81 
80 

354 
349 

55 
136 

82 
203 

221 
546 

402 967 
396 2388 

(19) 5328 
13164 

30 0 
30 0 

911 929 
898 2296 

12 93 
12 230 

15 22 
15 55 

56 463 
56 1144 

260 627 
259 1549 

(16) 2134 
5274 

0 810 199 
0 2010 198 

375 34558 7531 
370 85354 7390 

31 1272 220 
31 3142 219 

10 14 18 286 
JO 3505 284 

204 4590 1190 
201 11221 1176 

194 9654 1939 
191 23845 1914 

(12 ) I 52302 
129077 

(19 ) 

COMMENT, TABLE 20b: The largest amount of fertiliser was sown with new pasture but almost half 
this amount was sown with new crops. 



NOXIOUS ANIMAL CONTROL 
A submission to the Caucus Committee on Noxious Animals : 
Presented by J . G. Hughes and K. F. O'Connor, Tussock 

Grasslands and Mountain Lands Institute. 

BASIS FOR THE SUBMISSION 

By virtue of the objectives for which it was established in 1960, 
the Tussock Grasslands and Mountain Lands Institute has a res
ponsibility to investigate the various aspects of management of 
the tussock grasslands and mountain lands, and to gather and 
make available to all interested people and organizations informa
tion aimed to protect and improve these lands. 

The Institute is therefore concerned with matters pertaining 
to noxious animals on these lands. It acknowledges gratefully 
the invitation to make a submission to the Caucus Committee. 

The Institute enjoys three privileges which may give special 
value to its submission. First, it has no statutory function with 
regard to any particular use of these lands but is charged with a 
responsibility for understanding and promoting their welfare and 
proper management. Second, both by the nature of the com
position of its Management Committee and by the nature of its 
role in facilitating the co-ordination of research in the tussock 
grasslands and mountain lands, it is open to information from 
all manner of sources and viewpoints. Third, as has been proven 
on several occasions, it enjoys the confidence of mountain land 
users generally and of high country runholders in particular. 

CHARACTER OF THE SUBMISSION 

This submission is designed to present a balanced perspective 
on issues which are vital to the objective of maintenance and 
improvement of the tussock grasslands and mountain lands. It is 
not intended to traverse in detail matters which the Caucus Com
mittee will probably have already received in submissions from 
other parties. Its submission furnishes factual information for the 
Committee on the attitudes of runholders to deer control and on 
their relations with commercial hunters and also on their in
volvement in commercial enterprises involving hunting as 
well as other tourist activities. These referential portions of the 
submission have been compiled by the Management Officer of 
the Institute and are clearly identified within submission. It is 
the purpose of the submission as a whole to report and interpret 
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these findings in the context of fundamental principles of 
resource management appropriate to the tussock grasslands and 
mountain lands. The Institute believes that applying such prin
ciples to the realities of the region will then better enable the 
Caucus Committee to arrive at fruitful recommendations for 
noxious animal control. The realities of the region include not 
just the physical and biological conditions but also the conditions 
of existing use and the attitudes of different groups of resource 
users to the resources and to other resources users. Attitudes are 
of as much importance as kinds of rocks and soil, species of grass 
or numbers of animals. 

THE REALITIES AND THEIR IMPLICATIONS 

1. The tussock grasslands and mountain lands are extensive 
and varied in character. Many of these lands are both depleted 
of vegetation and subject to active soil erosion. Some have ser
iously depleted vegetation but for a number of reasons do not 
necessarily suffer serious soil erosion. Some lands are stable 
screes. Some lands have active erosion which is dominantly of 
natural geologic character. Different kinds of land have different 
capabilities for the support of animals, whether wild or domestic. 
Different animal species have different patterns of behaviour 
and favour different kinds and combinations of habitat. Import-· 
ance of the control of noxious animals will therefore vary 
between places and between species. Reasons for animal control 
will likewise vary in kind and in cogency. These considerations 
demand that the priorities for noxious animal control be based 
on the results of continuing expanded studies by competent per
sonnel to assess animal, vegetation, soil and catchment condition 
and the interactions among them. 

2. In natural or modified systems, the significance of one 
species of animal can hardly be fairly assessed without attending 
to other species of animals which may be present. Where land 
is used for grazing under pastoral lease or other tenure, assess
ment of tolerable herbage consumption by animals must take 
account of domestic stock as well as wild animals. Such assess
ments must also take account of the productivity of vegetation 
in different conditions of soils, altitude, aspect and climate and 
of the diet selection and other aspects of animal behaviour affect
ing soil and vegetation. Without such complete assessments, the 
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significance of present animal populations can only be gauged 
by partly subjective estimations of vegetation, soil and catch
ment condition. These factors suggest that neither deer farm
ing nor controlled and localized game management be introduc
ed into open range conditions before objective assessments are 
made of the capability of all land units involved to support such 
uses. 

3. Recreational use of mountain land resources has been at 
least as long as European settlement in New Zealand and has 
recently increased considerably in numbers of persons involved 
and probably in range of activities. This Institute has shown its 
concern with these developments, especially in their significance 
to the quality of environment, including vegetation, soil and 
water. The dearth of quantitative information about recreational 
use is a serious matter which the Institute would like to see 
corrected. 

Hunting has been practised in the tussock grasslands and 
mountain lands for many decades. Some of it has been recrea
tional. Much has been carried on as national policy for control 
of noxious animals by hunters paid by Government. Much 
especially in recent years has been carried on for commercial 
gain. The element of extrinsic gratification such as a reward of 
money or goods diminishes the recreational element. 

Hunting may be enjoyed as a recreation and justified as such. 
It may also be practised not just for intrinsic gratification but 
for material gains and justified for that purpose. It may be for 
combinations of purposes. The reality is that helicopter hunters, 
professional foot-hunters and safari-operators are not the only 
hunters involved in hunting for material gain. It is erroneous 
to represent non-professional hunting as wholly recreational. 

No matter what practices are employed and no matter what 
kinds of gratification are sought by the hunter, the most impor~ 
tant criterion to be applied is the contribution of the particular 
form of hunting to noxious animal control for the sake of vege
tation, soil and water conservation. 

4. The right to hunt although founded in man's antiquity, must 
be recognized as a conditional right, to be ·enjoyed only with 
respect for other lawful uses and under such conditions as may, 
be prescribed in the interests of the common good. In the South 
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Island tussock grasslands and mountain lands there are over 
three million hectares occupied as Pastoral Land in more than 
300 high country properties. In the North Island tussock grass
lands the number and extent of pastoral properties is much less. 
In both islands considerable proportions of Pastoral Lands and 
associated Freeholds have been improved for pastoral use which 
is intensifying and increasing relatively rapidly in livestock pro
duction. In both islands also, there are substantial areas of tus
sock grasslands and mountain lands dedicated for particular 
purposes as National Parks, Reserves of various kinds, and State 
Forests. In addition there is a considerable area of Unoccupied 
Crown Land. Noxious animals do not respect such different 
tenures and designations of use but hunters have a responsibil
ity to respect them. 

5. Hunting may conflict with lawful pastoral use on Pastoral 
Land. Instances of such conflict are so many and varied that 
they need no mere description. This phenomenon has been 
quantitatively studied in other countries but not in New Zea
land. Hunting is not the only form of noxious animal control to 
conflict with normal pastoral practice. Harmony can be achieved 
in practical arrangements for poisoning of noxious animals and 
it can be achieved with known hunting parties. 

Hunting may in some circumstances conflict with recreational 
uses as seriously as it conflicts with pastoral use and if not well 
managed it can put other users at risk. The resolution or avoid
ance of such conflicts or risk would seem to warrant the intro
duction of a joint-licence system where no hunting could be done 
in any locality except by the authority of the appropriate State 
agency administering the Noxious Animals Act for the time 
being (now New Zealand Forest Service) and consented to or 
countersigned by the appropriate land occupier or land-con
trolling agent (e.g. runholder, National Park officer, Reserve 
Ranger etc. ). Such a system could be designed to secure the 
effective power of the Government to intervene in any situation 
for the sake of noxious animal control, so that the priorities of 
control are followed. Alternative systems of huntedicensing such 
as are operational for example in Switzerland or Sweden where 
more open rights of hunting are enjoyed with full responsibility 
borne by the hunter for damage or loss to any other user, would 
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seem to be less appropriate to the New Zealand terrain where 
policing would be much more difficult if not impossible. 

6. The attitude of different groups of mountain resource users 
to one another is an important reality affecting the management 
of tussock grasslands and mountain lands. Runholders have a 
tradition of co-operating with recreational users, usually not 
excluding hunters. Generally runholders facilitate recreational 
use as is noted in the attached referential report. Most runholders 
are loath to co-operate with hunters who come as strangers with
out credentials or recommendation. Runholders are generally 
apprehensive of hunting on their runs without their prior knowl
edge. 

Despite their co-•operation with recreational use, 93 percent 
of runholders are not commercially involved in any form of 
recreation or tourism and only one percent (four properties ) 
are involved commercially with hunting safaris of any kind. 
Nearly one sixth of all high-country runs have been approached 
by commercial meat-recovery firms for hunting rights. Induce
ments of helicopter help in run operations have been more fre
quently accepted than have inducements of a monetary char
acter. Only four percent of all runholders have accepted mone
tary inducements. No record has been compiled of arrangements 
that have been made between runholders and local associations 
of non-professional hunters. 

A situation now exists in which the runholder or other land
holding party may be tempted to seek commercial gain from 
the presence of noxious animals on his run. In the absence of 
effective measures for control of hunting (such as is indicated in 
Section 5 above ) , it is likely that runholders will be motivated 
to make their own arrangements to reduce both the numbers of 
deer and the hazards of uncontrolled hunting. Not all such 
arrangements are likely to be universally satisfactory. 

7. Runholders are not generally in favour of total deer eradica
tion. It would require much more sophisticated survey to deter
mine the whole range of runholder attitudes affecting control of 
noxious animals. Chamois and thar are not as widely distributed 
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as deer and do not have the same relevance. Generally runholders 
seem opposed to the presence of thar, principally because this 
animal favours a type of habitat in which vegetation is especially 
vulnerable. Such habitats are however of decreasing significance 
for domestic animals under current run management trends. 
This suggests a truly conservationist attitude. Although less than 
a quarter of runholders are in favour of deer eradication, prob
ably few if any would oppose control of deer populations. Most 
would subscribe to the principle of controlling wild animals to a 
population level in accordance with good land use. Runholders 
as practical men familiar with the variety of country are under 
no illusions about the size of the task necessary to determine such 
a level. They are also aware that deer and domestic stock can 
compete for the same feed whether natural pasturage or culti
vated . As most runholders are under stock limitations and as 
their rate of feed improvement has generally been ahead of the 
rate of increase in stock numbers, domestic stock grazing pres
sure has been declining on most high country runs over recent 
years. It is not surprising then that runholders seem generally 
therefore to show tolerance towards deer even if they are not 
deriving any returns from them. Were grazing pressure by 
domestic stock to increase so that competition between them and 
deer became more intense, runholders' attitudes might be expect
ed to change somewhat. 

It is quite probable that attitudes of runholders to deer have 
changed with changing values of deer meat. This would not be 
surprising in view of the evidence of increased hunting pressure 
on deer by other parties since the value of game meat rose so 
markedly. 

Attitudes of runholders to deerstalkers and of deer stalkers 
to runholders have been affected by changes in value of game 
meat. 

The significance of these attitudes to good management of 
tussock grasslands and to control of noxious animals is beyond 
question. The Institute submits that a thorough knowledge and 
understanding of such attitudes is essential to the design and 
implementation of any improved plan for noxious animal control. 
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Marlborough Yes 
No 

N/A 

Canterbury Moist Yes 
No 

N/A 

Canterbury Wet Yes 
No 

N/A 

Otago Dry Yes 
No 

N/A 

Otago Moist Yes 
No 

N/A 

Otago Wet Yes 
No 

N/A 

Southland Yes 
No 

N/A 

All Runs Yes 
No 

N/A 

In Favour of Approached Offered Offered 
Eradication by Money Help 

Commercial 
Operators 

------------------------
No. % No. % No. % No. % 

------- ----------- - - - ---
5 23 6 27 5 23 0 0 

15 68 13 59 2 9 7 32 
2 9 3 14 I S 68 15 68 

---------------------- --
10 21 7 15 4 8 I 2 
37 77 40 83 17 35 18 38 

I 2 1 2 27 56 29 60 
------------------------

II 30 9 24 4 11 2 5 
24 65 26 70 19 51 16 43 
2 5 2 5 14 38 19 51 

- -----------------------
14 30 3 7 2 4 0 0 
28 61 36 78 I 2 3 7 
4 9 7 15 43 93 43 93 

------------------------

18 19 8 9 2 2 5 5 
73 78 80 85 15 16 9 10 
3 3 6 6 77 82 80 85 

------------------------
8 21 II 29 6 16 7 18 

29 76 24 63 II 29 JO 26 
I 3 3 8 21 55 21 55 

------------------------
3 18 5 29 4 24 2 12 

13 76 11 65 2 12 3 18 
l 6 1 6 11 65 12 71 

---------- - - ------- -----
69 22 49 16 27 9 17 6 

219 73 230 76 67 22 66 22 
14 5 23 8 208 69 219 72 

Percentages rounded to nearest whole number. 
Grand total % is % of total number of properties. 

Money 
Accepted 

------
No. % 

------
2 9 
5 23 

15 68 
------

I 2 
18 38 
29 60 

------
3 8 

16 43 
18 49 

---- - -
0 0 
2 4 

44 96 
---- --

I I 
14 15 
79 84 

------
5 13 

12 32 
21 55 

------
I 6 
4 24 

12 71 
------

13 4 
71 24 

218 72 

Zone % is % of that number of properties in zone answering yes, no, or n /a. 

Help Consider 
Accepted Deer Help 

Keep Staff 

--- - --------
No. % No. % 

------- -----
0 0 14 64 
7 32 2 9 

15 68 6 27 
---- -- - --- --

1 2 18 38 
18 38 2 4 
29 60 28 58 

------------
2 5 18 49 

17 46 3 8 
18 49 16 43 

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

45 98 44 96 
------------

4 4 9 10 
II 12 7 7 
79 84 78 83 

--- ---------
7 18 10 26 

10 26 I 3 
21 55 27 71 

- --- --------
2 12 6 35 
3 18 0 0 

12 71 II 65 
------------

16 5 76 25 
67 22 16 5 

219 73 210 70 



AN INQUIRY BY INTERVIEW INTO RUNHOLDERS' 
ATTITUDE TO DEER CONTROL 

This survey was carried out from June - December 1973 by 
:staff of the Institute, P. M. Wardell and J. G. Hughes. It was 
·conducted by personal interview of all 302 runholders in the 
Institute's production survey. Like the production survey, this 
suvey has been made with the promise of not identifying indivi
·dual respondents. All runholders have co-operated fully in this 
survey and the high level of runholder confidence reposed in 
the Institute further indicates a high order of veracity. 

Findings 

1. Twenty-two percent of runholders were in favour of eradica
tion of deer, 73 percent were not and 5 percent were undecided. 
A much higher percentage of runholders in Canterbury Moist 
(CM ), Otago Moist (OM), Otago Wet (OW ) and Southland 
( S) than elsewhere was not in favour of eradication . Note: most 

runholders liked to see a few deer on their properties for their 
aesthetic appeal and for the sport they would provide for them
·selves and especially for their staffs. 

'2. Sixteen percent of the runholders had been approached by 
venison-recovery companies for permission to shoot deer on their 
properties. The percentage was much higher in Marlborough, 
Canterbury Wet, Otago Wet and Southland ( 24-'29 percent ) 
than elsewhere ( 7-15 percent ) . The named zones are of course 
those with greater deer abundance. 

3. Twenty-seven properties (that is 9 percent of all properties 
or 55 percent of those approached ) were offered money for 
shooting rights - usually as royalty on weight of meat or on 
number of deer shot. The percentage was much higher in Marl
borough and Southland (23, 24 percent ) than elsewhere (2-16 
percent) . Thirteen properties, or 28 percent of those approach
ed, accepted money. Note: Acceptance of money for the right 
to destroy noxious animals on a property does not contravene the 
conditions of Pastoral Leases or Pastoral Occupation Licences. 

4. Seventeen properties (that is 6 percent of all properties or 
35 percent of those approached ) were offered help in return 
for shooting rights - mainly free lifting of fencing materials 
onto fencelines and stock spotting for mustering and snow-raking. 
Sixteen properties ( 33 percent of those approached ) accepted 
help. 
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5. Only 25 percent of runholders considered that the presence 
of deer on the property was an aid to keeping staff. Most (70 
percent ) did not have a firm opinion on the matter or had 
insufficient deer to be considered as an influence on staff. 

Conclusion 
Of the 302 runholders surveyed, about one-quarter were in 

favour of eradicating deer, about three-quarters were not. Sur
prisingly, only about one-quarter of the runs in regions of 
highest deer abundance had been approached for shooting rights. 
Only 13 runs of the 302 ( 4 percent ) had accepted money for 
them. 

TOURISM ON HIGH-COUNTRY STATIONS, 1973 

The following short report summarises the responses of all 
302 high-country runholders to questions posed to them during 
interviews made for the lnstitute's production survey. 

Of the 302 properties, only 19 ( 6 per cent ) provided facilities 
for recreation on some kind of commercial basis. These 19 
properties are listed as follows: 
(a) Two properties had organised companies to run ski fields 

on them and also provided accommodation. 
(b) Four properties, including one from (a) above, ran full 

tourist sightseeing and hunting and fishing enterprises as 
adjuncts to pastoral farming. 

( c) One property operated a motor camp. 
( d ) One property participated in a New Zealand-wide scheme 

of providing accommodation for paying house-guests. 
( e) One property had a deer farm for paying visitors. 
( f ) Three properties provided morning or afternoon tea (and 

longer accommodation if required ) to tourists arriving 
by arranged transport for visits of 1-2 hours. These pro-• 
perties also had exhibits of station artifacts and occasionally 
demonstrations or talks on station activities. 

( g) One property charged a toll to sightseeing buses passing 
through on a private road. 

( h ) Seven properties rented accommodation to skiers, shooters, 
s~hool parties, or other visitors but provided no other ser
vice. 

In addition to the above properties charging fees, most stations 
make huts available free on request to trampers and climbers. 
Shooters are also often given the same privilege although run
holders generally prefer to know them or have them recommend-
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ed. The use of such huts or cottages is of course restricted to 
times of the year when they are not needed for station activities. 

Thirteen of the 19 properties charging for the use of recrea
tional facilities are clas.sed in the Institute production survey as 
belonging to the group of mountainous higher-rainfall stations 
close to the Main Divide. Four of the remaining six properties 
are adjacent to this zone. 

COMMENT: 
Catt leman's Le tter, Australia 

Dear Sir, 
I write in the hope that you may be able to make available 

some relevant information concerning the effects of grazing on 
mountain country. 

As perhaps you may be aware, here in Victoria there is lobby
ing by ill-informed pressure groups to exclude grazing from much 
of the vast area of Crown lands at altitudes from 3,000 to 6,000 ft 
a.s.1. 

There has been little unbiased research done here on this 
subject (grazing at these levels) , and while the circumstances in 
our two countries may be in many ways different the work of 
your Institute may point to the need for research along similar 
lines here. My interest is as a cattleman whose livelihood could 
be seriously reduced if the noisy agitation by uninformed city 
dwellers is heeded by our State Government. 

I would be most appreciative to receive a precis of any work 
on improving carrying capacity, the effect good or bad on water 
catchments, fire control, etc. 

We have here a small group called the Mountain District 
Cattlemen's Association of Victoria of which I am vice-president. 
This was formed to try to stem the onslaught by city based 
opinions, and while we are aware of the benefit of cattle grazing, 
the results of some of your work may give us scope to press for 
the same kind of informed investigations here. . . . 

Yours faithfully, 
James A. Commins. 
Araluen, 
Ensay, 
Victoria. 

Subsequent to this letter Mr Commins visited several farms in New Zea
land. He was impressed by the levels of production , and by the hospitality 
and goodwill of the people his party met. Mr Commins approved publica
tion of his letter "if it serves to help make people aware of the need to 
continue res~arch an? maintain a balanced view of grazing problems . .. " 
Among the mformat10n supplied to him was a description of the Soil and 
Water Conservation Scheme as administered by our catchment authori-
ties. -Ed. 
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The fifth of August 1973 snowstorm which affected Mid and South Can
terbury and parts of North Otago for a month to six weeks is the subject 
of a detailed report being compiled by the Institute. One of several hard 
hit counties was the Mackenzie. The following interview discusses the 
storm there and the influence of storm-risk on stock management. 

Aspects of the Snowstorm 
- Mackenzie Area 

An interview with T . H. Donaldson, Farm Advisory Officer 
in charge of stock rescue operations, Fairlie. (Mr Donaldson 

is now Regional Farm Advisory Office·r, Masterton). 
Interviewed by J. Runga . 

Terry, what were your priorities during the emergency? 

Human life was first priority. After that was reconnaisance and 
spotting - giving runholders the opportunity to locate stock and 
to plan where bulldozers had to go, and to organise other relief. 
The next step was the feeding of cattle. In the 1967 snow we 
found that cattle were first to go down. These were the biggest 
initial losses. Most people put emphasis on catt1e in the early 
stages this time. Then the ewes, and the wethers last. 

One of the objectives was to service within the first week every
body who required a helicopter to feed cattle and spot stock. We 
achieved this. 

Presumably the heavier cattle losses can be related to their 
greater body area exposed? 

We're not sure but the survey of fa1mers' opinions showed 
that cattle packed up within two days and most of the losses 
occurred in that period. Where they were fed in the first few 
days they had a better chance and could be brought out after 
three or four weeks. 

One of the problems with feeding hay was the lack of water. 
Some cattle and sheep were eating snow and there were many 
reports of losses from this cause. It's a mixed point whether they 
got enough moisture from the snow or whether the snow inter
ferred with their normal metabolic action. We had suggestions 
of various metabolic disorders, a series of these in combination 
rather than any one cause, mainly exposure, stress, lack of feed, 
lack of 1water and being in cold and wet conditions. 
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From above Fairlie looking over the Allandale area towards Four Peaks 
Station. Some of the heaviest snowfalls in the Mackenzie County occurred 
in this general locality which reaches elevations of over 1500 metres above 
sea level. Depths of up to 1.8 metres of snow were measured in the Dry 
Creek and Lochaber Station areas. 

(T. H. Donaldson-transparency 9.8.73) 

I was wondering how critical this water factor is. 
Many of the cattle weren't eating and we attribute some of 

this at least to the dry feeding. They were getting dry hay and 
not much else. They are used to dry hay but normally have 
access to water. 

You said they were going down within two days. They are prob
ably not thirsty in that time therefore I wonder if they were 
suffering some form of severe shock, initially. 

I think this is right, but generally it was a combination of 
factors. Most of the cows we lost were on the point of calving so 
there is the high nutritional demand but no feeding. Many of 
them were in three to five feet of snow with no access to feed. t 

t Postscript: Severe exposure is a killer disease. Its etiology is not well understood, 
there being several and some conflicting theories (carbohydrate metabolism and 
hypoglycemia v poor adrenal activity v endocrine imbalance v predisposing cause). 
Exposure shock is predisposing but it is the primary and secondary phases of ketosis 
which lead to death in a matter of hours from temperature fall. Exposure shock in 
cattle can be very severe and is partly explained in that cattle have a large con
ductive surface area-not particularly well insulated-in relation to vital organs 
and energy mechanism. It is generally accepted that sudden , extreme cold results in 
energy interruption or a drain of available energy. This sometimes can be com
pensated for by sheltering and the immediate intake of hig h energy food s or drenches. 
also there are injectable hormone and energy stimulants. The need for energy replace
ment stresses t he importance of feeding digestible supplements, and therefore the 
importance of water to assist intake. Early winter t rainine- of cattle and sheep to 
take dry feeds would help (see Pastoral Lands Newsletter No. 10). Eating snow 
most likely aggravates exposure shock.-Ed. 
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What about the influence of rain as well as snow? 

We didn't have any significant rain. In Fairlie it rained on 
the Sunday then snowed until Monday night. There was a little 
rain and a skiff of snow on the Sunday week. This only amounted 
to two to three inches of snow in the high country. There had 
been the occasional shower but this had no real effect. 

You mentioned that most of the cattle losses were among preg
nant cows. Can you relate the losses to time of calving? 

The heifers tended to be on blocks handy to the homesteads 
and were better fed and cared for as part of normal practice. 
Losses in these were slight. 

The majority of cows that died were in-calf, most of them due 
to calve within a month of the snow, August being the main 
calving period. Perhaps only 50 percent of the losses were in 
the herds that were calving in the early part of August, that is 
within a fortnight of the snow. On the few properties that calved 
during the snow the losses were not very great. In other words 
vulnerability was greatest in the eighth month of pregnancy 
rather than at the point of calving. Properties in the Sherwood 
area were under heavy snow for up to five weeks and quite a 
lot of cows calved in this period, with few losses. This of course 
was with some priority feeding for those calving. 

Very few cows were shifted out for grazing - only about 200 
cattle and most of these were young stock. Farmers generally 
preferred to look after them on their own properties. 

What were the symptoms among the cows which died? 

They became wild-eyed and starey and tended to charge if 
approached too closely. Many just got weaker and lay down but 
the majority I saw were either dead or panicky. 

Would you define ketosis. 

They stop eating and give up the will to live. Their metabolic 
rate slows down and they lose their interest in food. You need 
to get their blood glucose level up again. In the 67 snow we used 
injectable materials to raise glucose levels and this stimulated 
them to eat. 
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What was the treatment in this snow? 

There was not as much treatment because the cows did not 
have quite the same reaction. Various drenches were used but 
there were few yarding facilities we could get to and when they 
were already wild there was little that could be done. 

Assuming it was possible to restrain them, would treatment be 
effective? 

Mo t of tho e that were drenched did recover but the majority 
of the cows were already dead. In virtually all the reports most 
of the losses occurred within that first week. 

How did the newborn calves fare? 

There were many los es reported. Several properties lost no 
cows, but calves only. Another problem is that many of the cow 
aren't going to get in-calf for next eason as they've lost too much 
condition . This means that some properties have lo t two calv
ings. 

What were the priorities for cattle then? 

Firstly to find out where they were, feed them on the hill, and 
then get them out. These should need to be fed on the hill once 
or perhaps twice, with this second feeding four or five days after 
the first feeding. Once they have been snowraked onto clear 
areas they may only be on hay but at lea t we have control over 
them and they don't need to be fed by helicopter. 

What were the problems among sheep? 

On some of the steeper properties avalanche was the major 
cause of death. Farmers also reported losses by exposure, and 
drownings. Very few pre-lamb shorn sheep were lost. These were 
better fed and close to shelter. Most of the losses were among 
woolly heep and it depended on how close to lambing these 
were. Flocks varied from within three and four weeks up to eight 
weeks from lambing. Those due in mid September were all right. 
The close ones were hard hit especially if they weren't fed in that 
first week. 

During the second week after the snow and up to a month 
after we shifted down country about 50,000 sheep. Hoggets were 
moved out first then as soon as the ewes could be reached they 
were trucked out too. There was the problem of those close to 
lambing which farmers did not want to send away. 
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Dry Creek Station homestead. In the foreground is a bulldozed helicopter 
pad. The heavy fall of snow was accentuated by considerable drifting, 
and although severely snowbound at first, access was quickly re-opened 
using station equipment. 

(T. H. Donaldson-transparency 9.8.73) 

In the Choubra Station area snow depth reached 1.5 metres. In many 
instances snow had to be removed from the rooves of dwellings before 
doors would open. 

(T. H. Donaldson-transparency 9.8.73) 
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On the Sherwood downs some rescued sheep shelter in the lee of 
bulldozed tracks. 

(T. H . Donaldson-transparency) 

Mobs of sheep being fed in wheel tracks alongside the Allandale Road 
just out from Fairlie. 

(T. H. Donaldson-transparency) 
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What were the priorities for shifting the sheep? 

The priority was to get all stock out. This was proven in the 
fact that the numbers we sent away came back. While these were 
surviving well down country on grazing or on feed pads with hay, 
a lot of sheep left behind in the snow died. 

We need to draw the distinction between low country sheep 
which are less able to cope with snow, and high country sheep 
which are more accustomed to snow. 

I don't think any heep are really accustomed to snow but 
some do survive in it better. The high country did not send sheep 
out. There were no Merinos and I don't know of any Halfbreds 
either. Most properties with Romneys and similar crossbred ent 
some away. Here the priority was to shift those that could be got 
away quickly, the handy ones, but about 80 percent of the graz- · 
ing offered was for hoggets because the farms taking them were 
in the middle of lambing and did not want the extra burden of 
more ewes lambing. 

What were the comparative losses for ewes and hoggets? 

Main losses were ewes, the hogget losses were minimal. Hoggets 
have not the stress of lambing and besides this most of them were 
shifted out. 

What symptoms were the pregnant ewes showing? 

Most of them were showing all the symptoms of exposure and 
starvation. Many I saw had wool eaten off their backs and tho e 
that ate the wool c:lied of blockage of the gut. It's surprising that 
many survived the two or more weeks before they were got out. 

There is the concept that it is warmer beneath the snow than 
above it. 

This is supposed to be correct. They're out of the wind and it 
may be relatively warm, but it's still a cold wet place. 

My impression was that those sheep that had a full gut at the 
time of the initial snowfall were able to generate enough heat to 
keep their fleeces dry, and those that did not emptied quicker, 
their fleeces became soggy, this chilled them and coma set in. 

This could be right. The losses in flocks which were fed on the 
Sunday afternoon of the snow were significantly lower. Another 
observation is that sheep in good forward condition tended to 
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have heavier los.ses than those in good store condition. The fitter 
ewes rather than the fatter ones survived better. Big fat ewes 
seemed to pack up faster even though they had better body 
reserves to call on. Forward stores and the earlier-shorn did 
better than full-fleeced sheep, so that although the full-fleeced 
sheep theoretically had more warmth they became wetter and 
heavier. 

Bodyweight is a significant factor then. 

There was this problem of lifting themselves clear of the snow. 
Where sheep were cleared out onto tracks some of them became 
frozen to the ground after a frost. If they got up they left a patch 
of wool on the ground. 

What treatment did the sheep receive? 

Mainly drenching with Keto!. Our Veterinary Officer in 
Christchurch brought in 200 gallons from Auckland. With sheep 
that were got to early the results were good. Very few of those 
treated late recovered. Quite ;i few farmers shore then drenched 
the weaker sheep and kept them in the shed. These tended to do 
better after shearing. 

What does Ketol do? 

It raises the blood glucose level and this overcomes ketosis. 

What difficulties were encountered in moving 50,000 sheep in 
a few weeks? 

Initially this was to get tracks in and then bringing the sheep 
from the back of the farm. These were the problems in the Sher
wood area where most of the sheep were shifted from. All the 
yards were under snow or couldn't be reached. Makeshift yards 
of cyclone gates were put up or the snow was bulldozed into 
banks that could hold the sheep. Turning trucks around was a 
problem in slu hy conditions. Those that had to cros.s the Meikle
burn saddle had to be hauled up with tractors and it was safer to 
do this on the morning frost than any other time of day. 

Did you have enough volunteers? 

At all stages. We were pleased that the Ministry of Works at 
Twizel sent a bus load of volunteers on two days. Their sixty 
men boosted our manpower. On five consecutive days we had 
between 100 and 200 men per day. 
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Four days after the snow started ... snowbound cattle with nowhere to 
go. (T. H. Donaldson-transparency) 

You were loading stock through the night as well. 
If the trucks could get through. One factor which slowed 

things down was that the roads were one way tracks through the 
snow and when a truck loaded stock it usually blocked the road. 

Under what arrangements were stock taken for depasturing? 
The Federated Farmers Secretary in Tim.am, Mr Stewart, 

arranged most of the grazing mainly from farmers in the coastal 
strip. This was done by phoning around. Also the South Canter
bury Y.F.C. organised grazing through their members. Vacant 
railway land around Cave was fenced off for feeding pads when 
there was no other grazing, but in many cases the stock were 
shifted from these as grazing became available. Quite a few 
farmers gave back faces and dry riverbeds to be used as feeding 
pads. The overall aim was to get the sheep clear of the snow 
and onto some feed and a dry lying place. 

Was most of the hay found in the district? 
I know of only two lots of hay brought into the district, one 

from Central Otago, one from North Canterbury. The rest was 
found in South Canterbury. Most properties towards Timaru 
were through the winter. These got up to six inches of rain 
when we got the snow, so this was promising for them and many 
released their hay reserves for stock relief. 

Under what terms? 
Some of it was given whereas the majority was on a pay basis, 

much of it reasonably priced compared with what they had been 
getting. Towards the end of the operation a lot of hay was given 
on a replacement basis. 
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Ten days after the snow started ... Clayton Station cattle being fed. 
In this area the snow lay for five to six weeks. It took longer to clear on 
the flats and terraces. 

(T. H. Donaldson-transparency) 

These transactions would involve a fair amount of accounting. 
Farmers were to make their own arrangements. In some cases 

we got stock firms to do the dealing. We supplied the agent with 
the name of farmers they could get the hay from. In a future 
snow we will need to put one of our men on feed supplies because 
we tended to handle this as a minor thing when in fact it became 
the major aspect. 

Would this lessen the contribution of stock firms? 
Finding grazing and hay should be a responsibility of the stock 
firms but this needs co-ordination by the Ministry. There were 
two important aspects here - the Secretary of Federated Farm
ers was able to get hay and grazing that the agencies wouldn't 
have got and once farmers knew the plight of those in the snow 
areas they were ringing him with offers of feed. From the Tekapo 
high country for instance we got 5,000 bales of lucerne hay re
leased to us. 

What about remuneration for pasturage? 
This varied. With some farmers downcountry this is the way 

they make their living and normal rates were paid in many 
instances. Some downcountry farmers did not accept payment 
and a friendly arrangement was made that if there was a drought 
downcountry perhaps the high country farmers will help out. 
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Could we discuss the effect of time of shearing on stock losses. 
Were there many flocks prelamb shorn in this area? 

About twenty. This is on the downland area of Fairlie and 
Alsbury. Losses in these flocks were very low, mainly because 
these had ample cover and they were not in the worst snow area. 
The hardest hit were the fringe areas, further downcountry, that 
had wind and driving rain as well as the rapid change in tem
perature - not the snow area. 

What you're saying is that you can get away with prelamb 
shearing providing you can care for the stock. 

Shearing at any time is a risk. I've seen sheep killed in a 
November rainstorm with temperatures much higher. The only 
reason we hear so much about prelamb shearing is that many 
think it a bad thing. But prelamb shearing is a management 
tool - people don't shear sheep to kill them, they're worth too 
much. They shear them to minimise losses at lambing. It's well 
known that prelamb shorn sheep are freer moving at lambing 
and don't cast as much. In the high country also, many proper
ties prelamb shear, but here we are talking about October
November. There is just as much risk in the high country in this 
period as there is downcountry in August. I've seen sheep shorn 
in late December and January dying from storm conditions which 
are a-typical. It seems that sheep tend to withstand cold better 
during the late winter months of August-September than in sum
mer when all temperature are high and followed by a sudden 
drop. There isn't anything wrong with prelamb shearing pro
vided you have the feed and the shelter. 

Where a farmer cannot fully protect his sheep could he com
promise with the deep crutch, belly crutch, wigging and kneck
ing so as to spread the risk? 

There are numerous alternatives. Some of the prelamb shorn 
flocks even those shorn the day before the snow and the day it 
nowed lost no sheep whereas many of the woolly sheep died 

within a few days. Therefore prelamb shearing properly con
ducted is sound practice. On the records we have for the past 
eight years the best month to shear is August. This year we were 
hit. September is generally the bad month, but for other manage
ment reasons it is the best month to lamb. You can' t change the 
whole farming system because of the odd storm. The disadvant-
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ages of leaving sheep in full wool until J anuary-February will be 
far greater and you can still get the same losses then as you will 
in August shearing. As a rule you should shear sufficient sheep 
you have shelter and feed for. They should go out of the shearing 
shed onto good feed and be put into shelter if a storm comes up. 

What proportion of these prelamb shorn sheep get shorn twice? 

Very few now. Two or three years ago quite a large proportion 
of these were double shorn. These were mainly on the odd 
developing property, especially those with gorse, where the aim 
was to prevent the sheep from becoming caught up. But double 
shearing has tailed off with the increase in shearing costs. It 
might also be said you are exposing the sheep to double the risk, 
but this isn' t quite so. Farms go for many years without losing 
sheep at shearing and this includes the prelamb shorn. 

One of the motives for prelamb shearing was to shear close to 
the winter break. Is this valid? 

T his is a stress break in the late winter just prior to lambing. 
By shearing early you might get more break-free wool. With a 
winter break you can shear through the break. I think this pract
ice is valid if the sheep have been under stress and do have a 
break, but not all sheep are poorly fed and there may be only 
a weakness there. The real advantages of earlier shearing are 
fewer sheep cast at lambing and a more trouble free lambing. 
The shorn ewe grazes to build up her reserves and to put warmth 
into her body. She lambs more freely and protects the lamb. She 
will go into shelter if the weather turns cold and will take the 
lamb along, whereas a woolly sheep won't. 

Could we discuss the physical ability of people to negotiate snow 
on foot and by other means? I know that both skiis and snow
shoes were not very successful on the softest snow and this slow
ed down rescue work a lot. 

Quite a few people we had helping had never been in snow 
before, but they soon learnt to walk behind one another and 
change the leader for breaking a track. 

There are those two-man snowbikes which are very effective in 
snow. T hey can do 25 to 35 miles per hour in good going. The 
Snowcats which the Electricity Department used are also very 
good. The Massey Ferguson Ski-Whizz, which is the name for 
the bike, have been used on ski fields for many years. They are 
similar to the ones used in the Antarctic. 
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Hitched for the descent down the Meikleburn Saddle-a Meikleburn 
Station tractor assisting a Mt Cook Company truck with shee,p bound for 
the low country. Best conditions for trucking during thaw was on the 
early morning frost. Some 50,000 crossbred sheep were trucked out from 
farms in the Mackenzie County. 

(T. H. Donaldson-transparency) 

These would have limitations on extremely steep country and 
in very soft snow and where the vegetation holds snow up so 
that there is not a firm foundation for the vehicle. 

We used a Snowcat in the 67 snow and found it could ride on 
a considerable depth of snow and yet pack only a 4-6 inch deep 
track. Moreover this was firm enough to walk sheep out on after
wards. As for the Ski-Whizz, these have been taken almost to 
the top of the Fox Peak ski tow which was a very steep line. This 
indicates their capability but I think they are all limited on very 
soft snow. The Snowcat was pretty good but you could not go 
sideways around a slope. It had two advantages, one in the hay 
it could carry and the other was its speed. 

With clearing of snow there are essentially three types of 
machine. The snowplough is a highly efficient implement which 
<:an be u ed with either a small crawler tractor or four-wheel 
drive tractor. It can shift snow very quickly. Then you have 
the angle-blade machines which are effective but more limited 
than the snowplough. Finally there are the bulldozers which are 
less efficient because they have to swing off to the side with each 
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Apparent serenity. Yet on fewer than 200 properties in the Mackenzie 
County some 20,000 sheep and 700 cattle died within six weeks of the 
storm. Principal reason for these losses was the physical inability to quickly 
find and feed stock in several feet of snow. Normal relief measures saved 
many thousands of sheep. Had the more vulnerable among them not been 
moved out of the district the losses might have been twice as high. 

-Mt Michael Station. 
(T. H. Donaldson-transparency) 

load. There are about fifteen snowploughs in the district and on 
every property they were used these had relatively minor prob
lems. The great advantage with the snowplough is that the 
farmer can begin clearing tracks early, even while the snow is 
falling. 

Would you summarise how best to approach the next storm? 

During the first day there is not much that can be done on the 
properties. Snow depth usually settles to about two-thirds of its 
original depth and this helps to see things which is what you 
would be mostly concerned about initially. In most cases the 
urgency of putting out machines doesn' t occur until the second 
or third day. However I think we need to be more prepared with 
the machinery we have, first in road clearing organisation. Roads 
are the priority. If there is access and communications by road 
there are fewer problems and more stock can be saved. We can 
now recognize which are the areas that can be seriously affected 
by snow. The larger properties here should have ome facilities 
for clearing snow. Some have already bought machines since the 
snow and this eliminates part of the problem. 
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Are radio telephones to be included? 

No. Radio telephones that are not used except in an emer
gency are usually not effective. The Catchment Board have used 
them on flood control work but they very often failed at the 
critical moment. But we do have to bear in mind that standard 
telephones are of questionable value after the first call and a 
sound mobile radio communications network is required to com
plement this. 

We have learnt that with air services we need more machines 
for a shorter period. By servicing all the properties within the first 
two days the ground operations can be started earlier. In the 
ground operations it is a complete waste of time putting man-· 
power onto these properties until bulldozers have been there. All 
you're doing is killing men if they're snowraking in three or four 
feet of snow and they're not achieving much. They must have 
a track to snowrake into. Once the stock are brought together 
and fed a decision is then to be made for sending them away for 
grazing. This is a difficult decision to make. If you get two days 
of northwest winds the snow could be gone as was the case in the 
67 November snow, but I don't think this would happen in 
August even in a good year mainly because of the frosts at night. 
In a winter snow we would need to get the stock away quicker 
than we did this time. Many farmers wished they had sent stock 
away earlier because this would have given them more time to 
devote to remaining stock. 

Farmers need to be aware of what they want at an early stage. 
When we visited them many were uncertain as to what they 
needed. The helicopter reconnaisance helped them to make 
decisions and their experience will help them in the future. It 
was awkward to have farmers saying they did not need a.5.5istance 
and then two days later wanting two bulldozers and a helicopter. 
They are optimists in the first two or three days and it is this 
attitude which causes delay. 

What was the situation where little could be done to rescue 
stock? 

Some farmers were a little dumbfounded at first. Some weren't 
here during the 67 snow, but they eventually got into gear. Pro
perties in the Sherwood area which were under five feet of snow 
could do little unless they had some equipment of their own. 
In our survey we asked what stock losses might there have been 
if no assistance was given. In one or two cases they suggested they 
could have lost all of their stock. 
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New Zealand Alpine Plants. A. F. Mark and Nancy M. Adams, 
1973. Reed. Typeset by New Zealand Consolidated Press Ltd, 
Wellington. Printed and bound by Kyodo Printing Co. Ltd, Tokyo. 
Colour page plates (25 cm x 27 cm) 118. pp 261 plus glossary 
and index. 

The morning my copy of NEW ZEALAND ALPINE PLANTS arrived 
my heart sang with joy at the wondrous collection of paintings. 

In this day of colour photography, a work of dextrous art can he a 
great source of inspiration, and for me this book is just that. 

The main section deals with about 600 vascular plants found above the 
tree ,line in the alpine zone. Most are painted in colour and described 
individually in the text. The species are arranged systematically following 
the style of the technical books dealing with flora, rather than an 
ecological basis - a wise decision since the book is directed largely to 
beginners who will easily see the order within families the paintings por
tray. It is unfortunate each new family stresses the common English 
names largely irrelevant to New Zealand. I laugh to think that Coprosma 
and N ertera of the Rubiaceae family should be referred to as belonging 
to "The Madder Family". The placement of the ilk names spoils clarity of 
layout because they push the Latin family name toward the centre where 
their relationship to the generic headings is lessened. 

In other respects the type and layout is fairly clear and the drawings 
are not too crowded. Having the description on the type page opposite 
the paintings is usually achieved. Where this is not so, reference to the 
appropriate plate is made in the text, although the paintings are not 
cross-referred. Neither are they set out in a consistent manner; their 
description might be found in the opposite corner of the facing text page, 
a price of we!J-balanced plates. 

The derivation of each genus and species name is indicated. H ebe is 
from the classics "the Greek goddess of youth" and H. odora is "frag
rant". Where the Latin name incorporated a person's name this is ex
plained but the beginner might also have been told - in the introduction 
- that the "(Hook. f.) Ckn" bit stuck on the end referred to those who 
named the plant. The distinctive features of each species are briefly des
cribed, with the emphasis usefully placed on the differences between 
species. Each plate is accompanied by a scale. Distribution is given, along 
with the habitats where the plants occur, and the date and place where 
samples were collected. 

I must leave comments on the accuracy of the nomenclature to others 
better qualified. As is mentioned in the introduction there is constant 
revision and there have been changes since the book went to press. Cover
age is of course excellent, although there are omissions. (Pimelea 
prostrata and Ranunculus fol iosus, are species to be found quite fre
quently.) 

Where the paintings depict whole plants Miss Adams' style is admir
ably suited to the larger and intermediate-sized genera, typified by Geum, 
Cotula, Celm isia, H ebe, Ourisia and M yosotis. There is $20 worth of my 
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money in the plates of these genera alone. Many of the smaller plants are 
also excellent, the Parahebe, Forstera, Wahlenbergia genera, ferns and 
others. 

The quality of the colour reproduction is generally very natural. It 
misses out in some of the smaller species such as Pygmea which are far 
too blue, as is Cyathodes pumila. It is largely the painting technique in 
combination with the colouring that reduces the value of some of the 
smaller paintings as an aid to field identification. For instance Raoitlia 
subsericea is difficult to recognize. In many cases precision lost in paint
ings of the whole plant is compensated for by paintings or clear drawings 
of plant parts which, with the text, should allow identification of most of 
the small dicotyledons. Genus Colobanthus is a good example. 

The section on monocotyledons will bring the awareness that there is 
more to grass than meets the eye, and more than one type of "bastard 
grass" (Uncinia) . The text and the paintings should allow most orchids, 
rushes, and sedges to be identified - but there may be reservations about 
the Care·x and Uncinia. These are difficult, and require a more thorough 
approach. 

The grasses are interesting but difficult to capture with a brush. Nor is 
this section as complete as others. However most plants found fruiting in 
the field could be placed to genus level by the novice. This section of the 
book should be very useful when the third volume of the Flora series 
arrives. 

Many of the genera are accompanied by keys. I have not had a chance 
to test them in the field so I must reserve judgement. But midribbed snow
tussock is described as having leaf sheaths of pale brown to purple 
whereas they are frequently almost white, or even green. Uncinia 
caespitosa is described as having yellow-green leaves, but they are just as 
often green. U. n ervosa is described as having channelled leaves yet the 
lack of channelling in comparison with the species most like it, U. 
filiformis, I have always found to be the distinctive characteristic of U. 
nervosa. 

The first section of the book, 19 pages including the introduction, is 
devoted to a description of some features of the alpine zone, liberally 
scattered with drawings that beautifully portray the diversity of alpine 
landscapes. 

Each chapter is of course short and they are of varying quality. Chapter 
one deals with the origin and structure of the mountains, but a discussion 
on the effect of rock types on distribution of species fails to mention lime
stone where changes in flora can be most marked. This has been recently 
described for the Mt. Owen region in northwest Nelson by Mr C. J. E. 
Bell. 

Chapter two is "The Alpine Zone" and describes quite well the 
boundaries of the zone and how floristic indications show that its limits 
have been modified by man and his agents. 

Chapter three is headed "The Alpine Environment" but discusses only 
the weather and climate, albeit very well indeed. For many people who 
visit the mountains only in summer, the severity of the winter climate in 
this zone will come as a surprise. The fourth chapter is on the alpine flora 
and is another good essay. Where to obtain Dr. Fulton Fisher's work on 
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alpine Ranunculus would have been worth mentioning. The almost com
plete absence of references is a bad feature of this section. 

Chapter five describes the habitat types of the alpine zone, the general 
features and species composition of the vegetation and the distribution of 
the major species. Unfortunately not all of this information is correct. 
Mountain toatoa is not strictly a species of the alpine zone but is more 
typical of regions at or below the limit of tree growth, other than where 
the tree line is lowered for some reason such as poor soil drainage as the 
work of Dr. P. Wardle shows. Midribbed snow-tussock is described as 
being "rather inconspicuous" in the Tararua range, a statement in con
trast to the early accounts of the region and with the real situation. Its 
pale foliage makes it one of the more obvious species of the alpine zone, 
particularly at high altitudes. Chionochloa macra does not replace C. 
rigida north of the Rakaia river as the text suggests. Both C. macra and 
C. fiavescens (South Island form) are important north of the Rakaia as 
Mr H. Conner has described. Broadleaved snow-tussock (C. fiaveocens) 
does not occur in the Kaweka Range, a mistake that is not repeated in 
the body of the text. 

I find the subdivision of the snow tussock-grasslands into "snow tus
sock-herbfield" and "snow tussock-grassland" of dubious value as a work
ing hypothesis, particularly when other kinds of grasslands mentioned 
in the body of the text are not elaborated upon. 

The author slips into the use of unqualified terms and some inappro
priate language in this section. What are the species on Mt. Egmont? 
Unless the reader is a forester "coniferous-hardwood forest" will mean 
little. This term does not appear in the glossary nor does the small section 
on conifers give any indication. What is meant by a "deterioration of the 
dimate"? And are species that colonise a degrading system really "aggres
sive"? These words are poor substitutes for explanations. 

For a hard covered book costing almost twenty dollars the binding is 
the worst I have seen. My copy fell to pieces and the one I received in 
exchange is about to do the same. Several in a sample of ten were equally 
weak. I hesitate to blame the binder, Kyodo printing company limited of 
Japan, who produced an equally heavy book, "A portfolio of New Zea
land birds'', solidly hound. I have not seen the soft covered edition. I 
would advise anyone buying this hook not to do so through the post, but 
select the strongest copy from the shelf. 

But let me not finish on that note. I would personally like to thank Pro
fessor Mark and Miss Nancy Adams for the trouble they have taken to 
produce "New Zealand Alpine Plants". It is a superb and useful hook, a 
must for everyone who has a love of the mountains, and for every institu
tion that aims to foster like feelings in people. - P. A. WILLIAMS. 
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NEW ZEALAND IS IN YOUR HANDS 
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CONSERVATION WEEK is to be celebrated in the first week 
of August. On the following two pages we offer this reminder ... 
a prose by A. P. Druce and an accompanying illustration by 
Judith Mulholland. Of the moral, more anon. 



W airau Mountains 

Beyond the sealed road stand 
rock skeletons seven 
thousand feet from toe to 
snow-pocked crown. From grey ribs, 
streaked and soiled rust yellow, 
hang scrags of dingy skin, 
bristly, not yet severed 
by frost, wind or water. 

The streaming that fallowed 
echoed down the valleys 
unheard for endless years . 

In their prime their bodies 
were sleek, thickly covered, 
beech green up to the waist, 
tussocky bloused above. 
Men came from down below 
and burnt at the staked claim, 
or for no reason, just 
an accident so-called. 

Charred flesh shrivelled, peeled off. 
And when at last the facts 
became known in distant 
hails of power the doctors 
settled for a transplant 
of contorted alien 
flesh to dead bones, hoping 
for some new miracle. 

A. P. Druce 
Branch River, May 1974. 
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