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ODlaraJDa-
eo-operation or 
eonfliet 

S EVERAL visitors to the high country for the recent field day at Omarama 
Station have indicated to me that they were disturbed at the tenor of discussion 
that developed concerning land retirement from grazing use and related policy 
issues. l n the view of these observers and in my view, official spokesmen for 
Government agencies were attempting to put emphasis on positive aspects of soil 
conservation planning and too many of the questions and comments from 
runbolders betrayed rather negative attitudes. In my own view, negative attitudes 
have not been characteristic of high country runholders. It was disappointing that 
there was little evidence of constructive response emerging from the pastoral 
fraternity at the Omarama Held day. Two features of the current scene warrant 
comment so that more light and purpose might be brought to this issue. 

F IRST, it is clear that the high country pastoral scene has emerged from a 
relatively stable condition of the past into a condition of continuing and varying 
change. J use the words "relatively stable" with emphasis on the contrast. In the 
past there were fluctuations in climate and weather. We still have those 
nuctuations but we have now much more variety in instability. Options have 
been opened for run holders. at least in theory, but these options are now 
dependent on a whole host of factors before they can become practical. Irrigation 
is a possibility but it is dependent on water rights. on investment capital for 
engineering works and land preparation. on security of tenure and adequacy of 
tenure for a dramatic change in farming system. Legume and grass introduction 
into dry hill soils is now feasible but it is dependent for establishment on 
moisture and temperature, dependent for its large scale adoption on current 
income surplus, for its productive future on the interac1jon of favourable climate. 
grazing utilisacion and market prospects for wool and meat. High fecundity 
Merinos are now a breeding prospect but they are dependent for their 
fruitfulness on assured nushing feed for multiple ovulation and on assured spring 
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nutrition of twin-lamb ewes and sufficient late spring and summer feed for the 
ongrowing of an increased lamb crop. These are but examples. Each illustrates a 
condition of uncertainly where a farmer is not necessarily more comfortable just 
because he has more choices apparently open lo him. The need for design, 
purpose and planning is at least subconsciously, a widely felt need. 

T HE second feature is that there is a widespread and deep concern in the high 
country fraternity (and to some extent among the high country sorority) that the 
high country and its farming is over-governed. I well remember hearing Leo 
Chapman in an address at Lincoln College describe how a tussock country 
farmer might return from verbal assault by soil conservation protagonists and 
take comfort in the loyal company of his dog. Now he returns apprehensive that 
some other agency in his absence may have collared the dog. No one 
participating in the ~eries of TG MLI seminars during last spring could escape the 
conclusion that the high country runholder and his wife now have to deal with a 
tremendous range of official personnel from local and regional bodies, district 
and national offices of several Government departments, some with many 
different divisions. No longer is it just a question of tea and scones. The numbers 
of local and national government official visits, letters and public notices 
represent new appetites, appetites for new access, for new construction, for new 
controls, for new uses of a limited resource. The high country is becoming a zone 
of political conflict. The fact that these visitors. letterwriters and notifiers are 
simply doing their job in the public interest as seen by Government may not 
always be recognised. So what is competition easily becomes conflict. 

HIGH country pastoralists may for a time ignore such appetites, they may 
react to them with patience and understanding, try to adapt their pastoral use to 
accommodate them or to make concessions to them. Sooner or later however 
run holders could be expected to react with a bit of stick , at least verbal stick, 
swinging a few blows at the confusing, jostling throng of petitioners, regulators 
and planners who press around them. I believe this is what happened at 
Omarama. A few blows may have landed on some blameless shoulders, as may 
be expected in any such scene. 
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T HERE may be some in the jostling mob who consider themselves as 
co-ordinators, the policemen whose task it is to arrange order. For the runholder 
the threshold of whose patience has been passed, such pretentions can have little 
impact. He sees himself as there in the high country first and he sees himself 
there, not in an urban office composing regulations and making periodic forays 
into disputed territory. It's not that the runholder totally disregards the national 
interest (synonym = downstream and down-power-cable interest). He questions 
whether the bureaucrats and technocrats have it straight. Meantime, a bit of stick 
to keep everyone honest and in line. 

P ublic officials, whether national or local, would do well to remember that 
their official wish runs in the mountains only as far as the runholder carries it. 
The same limitation applies to the so-called wisdom of university people. There is 
a current attitude that dealings with the landholder should be persuasive rather 
than punitive. This is as it should be. What we teachers and officials seem to 
overlook is that persuasion and advice can grow to be as oppressive and 
confusing as any amount of regulation and penalty. If New Zealand is to avoid 
the fate of other societies where land adminstration has degenerated into 
continuing scuITTes between self-reliant freemen and well-intentioned and 
publicly-justified bureaucrats and technocrats, then we had better straighten up 
public adminstration theory and practice in ew Zealand. The high country 
would be a good place to begin. A beginning well made will be with some 
genuine listening to people and learning from de Toqueville, Schelling, Lord 
Acton. George Orwell, C. P. Snow and the like, instead of mere crash courses in 
power corridor survival techniques. 

M EANWHILE back on the ranch, should runholders be content that they 
have weathered another round? Should they take more evasive action, roll with the 
punch or just keep swinging? Is there a need for something more than battling for 
survival? It has been my consistent belief so long as l have been involved with 
high country pastoralism that its justification lies in its potential rather than its 
present economic significance, and in its role as the frontier of farming in conflict 
with dissipating land uses such as inundation for power generation. That 
potential cannot be developed, that role cannot be fulfi lled merely by rolling with 
the punch. Every high country run demands planning and the runholder must be 
the central, master planner. Only by p lanning can management be something 
more than reaction to day-by-day events. As had been pointed out by Lindsay 
Poole and others. the planning service provided under the soil and water 
conservation programme has probably been of much more significance than 
retirement fences. It remains a moot point whether such a planning service can 
be as fully effective as is needed when its financial support and its objectives must 
be. by the nature of the legislation which empowers it, concerned more with 



avoiding damage to resources than with the full development of those resources 
for the pastorally productive uses of which they are capable. Sadly there are still 
people about who do not recognise the nature of this public administration 
problem, who think that because a water and soil conservation run plan 
accommodates a runholder's present immediate ambitions for pastoral 
improvement, it is thereby satifactory as a pastoral production development plan. 
By so failing to recognise the inherent limitations of such water and soil 
conservation run plans. we run the risk of eventually discrediting them, a sad fate 
for what has been a valuable if imperfect lesson in resource management. 

imperfecn lesson in partnership in resource management. 

THERE are many issues where individual run planning is inadequate, not 
because of deficiencies of goals and objectives, but because the planning 
dimension must extend to resources beyond the individual run boundaries. Of 
such a kind are marketing and transport issues, irrigation and water allocation. 
There is some present sign that run holders may be weakening in their traditional 
neighbourhood self reliance and initiative in such matters. It is puzzling that the 
community which conceived and commissioned the Omarama salesyards a few 
years ago should seem now to be so dependent and cautious about an irrigation 
scheme from the Ahuriri. It might seem at first sight that the difficulty of getting 
an irrigation scheme into action increased in recent years in direct proportion to 
the volume of political utterance aimed at promoting and facilitating such 
projects. Such a judgement must surely be naive. Is there a lack of community 
will to conceive, plan and commission an irrigation scheme that would serve all 
or most of the properties in the Omara ma district? Has power been taken so 
completely from the people and vested in so many interlocking and remote 
agencies that no initiative remains. even for a community work that would surely 
be in the national interest? These are questions which in the first instance only 
the Omarama pastoral community can answer. In its collective answer will be 
seen whether high country pastoralism has any alternative strategy to evasion, 
wild swinging and rolling with the punch. 
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N. Z. Range Management 

GUIDELINES 

Why tnanage the 
grazing of ani1Dals? 
K. F. O'Connor 

In the last of this series, factors innuenc
ing dc~ign of fencing were described by the 
immediate objectives of gra1ing man
agement. If we consider such objectives as 
the level of grazing pre-.!>ure to be applied 
and the ~tocking rate to be achieved. we Mill 
beg the question: wh) a11cmpt grazing 
management anyway? 

To an\\\·er that question fairly and fac
tually we might best con~ider the implica
tion' of having no graLing management at 
all on different kinds of gras'>land:.. The 
spring-lambing ewe flock and the grassland 
wou ld be left to sort themselves out on a 
year-long basis. saving only turning out the 
ram~ in autumn. shearin)!. and weanin!!.. 
Such is not far removed from what used to 
apply o n many poorl) subdi"ided rum a 
few year, ago. \\'hat happens? 

Unmodified tussock grasslands 

Studies of growth of the principal grass 
components of tussock gra~sland (e.g. Mark 
1965a: Scoll 1960. 1961a and 1970) allow us 
to assess the feed supply situation under 
such a regime. The tu~socb themselves. 
both tall tussocks and short tus'>ocks. in
crea ... e in growth rate as spring advances 
reaching a maximum in early ... ummer and 
decline to low !!rowth rate in autumn. Their 
muximum grO\~ th coincides" ith the period 
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when lamb~ are at foot. Three factors how
ever militate against the use of this growth 
for productive sheep feed. First. only the 
new growing leaves in unfertilised grassland 
approach the levels of qual ity appropriate 
for a productive ration. Second, in most 
species of tuc;<,ocks these young leaves are 
partly enclosed within older leaves so that 
they cannot be eaten without being diluted 
by a large ma.,-, of mature material of low 
di!!estibilit\ . Third. if these tussocks are 
thorough I), gra1ed at any one time or burnt 
so that onh fre'ih material is available for 
grazing. then further grazing of the fresh 
growth may greatly weaken or kill the tus
socks (O'Connor 1963, 1965: Mark 1965b). 

In short. we can assess the tussocks in 
general as non-productive rations under 
unimproved and unmanaged conditions. an 
assessment apparently corroborated b) 
sheep ( Hughe'> 1975). Blue tussock (Poa 
colemoi) seem.., to be an exception. We ha' e 
little information on its growth rh\ thm or it'> 
nutriti\·c qualit). Its habit of shed.ding older 
leaves makes it'> vounger tissue more acces
sible to sheep and i'n some unimproved 
grasslands at lea~t it is actively sought by 
sheep (Hughes 1975). 

The implicatio ns of year-long set-stock
ing of unimproved and unmodified tussock 
grasslands arc therefore obvious. The tu!>
sock g.ra-..,land unmodified could not ~ur
port productive 'hccp. "Burn you mu'>t.'' 
\\fOte Samuel Butler ( 1863). Tussock gra.,-.
lands had to be inrnded b) exotic gra-.-.c., 



and other herbs such as catsear 
(Hypochaeris radical a), hawksbeard ( Crepis 
capillaris) and storksbill (Erodium cicuta
rium) and had to be opened up to allow the 
increased growth of native herbs and grasses 
such as Poa colensoi and Notodanthonia 
species before the grasslands became a pe
rennial sheep feed resource. Burning made 
this invasion and increase possible. As Wil
liams and Meurk (1977) have shown, burn
ing results in a temporary increase in the 
nitrogen and mineral concentration in tall 
tussock leaves, probably thereby increasi ng 
acceptability to sheep. This with the as
socia ted d ebilitatio n of the ta ll tussocks 
(Mark l965b) and short tussocks (O'Co nnor 
1965, Scott l 96lb) ensured thei r depletion 
and the invasion of exotics and increase of 
bottom grasses and other plants. 

It cannot be emphasised too strongly that 
such an increase of " invaders" and 
" increasers" may be a sign of improved 
range condition for livestock in New 
Zealand tussock grasslands, in contrast to 
the classic range condition assessment of 
North America where "invaders" and 
" increasers" have been indicators of range 
deterioration (Dy ksterhuis 1949). In the 
prairies of North America the "decreasers," 
the tall grasses which, like tall tussocks, 
decreased as a result of burning and stock
ing, were themselves a valuable feed re
source so that their depletion has led to 
lowered range condition and livestock out
put (Dasmann 1972). 

Unimproved modified 
tussock grasslands 

Our observatio ns of growth of such in
vading grasses as browntop (Agrostis ten
uis), sweet vernal (A nthoxanthum odora
tum). Yorkshire fog (Holcus /anatus). Ken
tucky blue grass (Poa pratensis) and some 
Australian Notodanthonia species reveal 
tha t their growth is of similar seasona l pat
tern to the tussocks. Whereas many of the 
tussock tillers remain vegetative throughout 
summer. a high proportion of exotic grass 
tillers tha t a re present at the beginning of 

"It cannot be emphasised too 
strongly that such an increase of 
'invaders' and 'increasers' may 
be a sign of improved range con
dition tor livestock in the New 
Zealand tussock grasslands, in 
contrast to the classic range 
condition assessment of North 
America where 'invaders' and 
'increasers' have been indicators 
of range deterioration. In the 
prairie~ of North America the 
'decreasers,' the tall grasses 
which, like tall tussocks, 
decreased as a result of burning 
and stocking, were themselves a 
valuable feed resource so that 
their depletion has led to lowered 
range condition and livestock 
output. " 

spring flower as summer approaches. There 
are d ifferences in time of fl owering. Sweet 
vernal is especia lly early flowering in com
parison with brown top and Yorkshire fog. 
Under year-long set-stocking the leaves of 
such grasses can therefore be imagined to 
grow in phase with foraging demands of a 
spring-la mbing ewe fl ock with lambs a t 
foot. 

Our limited diet surveys in unimproved 
tussock grasslands indicate that set-stocked 
sheep eat mainly such grasses and exotic 
herbs as have been listed here as invaders 
and increasers. As flower stalks of these 
grasses ripen they may be temporarily 
rejected, (Stevens 1976 ). If spring grazing 
pressure is high many immature flower 
s talks may be eaten and more vegetative 
tillers induced. ln yea r-round set-stocked 
conditions however. spring grazing pres-
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sure are generally low. so a substantial 
proportion of Hower stalks and ungrazcd 
lea\'ei, mature and eventually die and are 
consumed by invertebrates or otherwise 
enter the pathways of decomposition. Feed 
quality falls even more rapidly than does the 
supply of total herbage. Summer rains may 
induce the growth of vegetative tillers of 
such grasses as Norodanthonia and sweet 
vernal, counteracting this seasonal decline 
in supply of quality forage. By the time 
winter approaches. selective grazing of such 
fresher morsels has already reduced the 
standing herbage to a poor qualit) that 
further deteriorates under the influence of 
frost. 

Even if spring rains and soil fertility are so 
favourable as to main tain sufficient quality 
and quantity of available forage for the lac
tating ewes and their lambs, there is every 
possibility that autumn ovulation will be 
limited by the supply of nutrituous pasiu
rage. Delay in lambing to avoid early spring 
starvation of heavy-in-lamb ewes serves to 
wor~en the autumn nutrition problem. Such 
regimes as this frequently led to lambing 
performances of lower than 60 percent in 
the high country 25 years ago. Persistent 
selective grazing by sheep led to deteriora
tion of range cond ition for livestock as the 
more desirable increasers and invaders were 
weakened. and the less desirable clements 
were allowed to flourish. In the worst situa
tions. depiction of even such less d9sirable 
increascrs and invaders along with the re
sidual tussocks led to exposure of soil to 
ero~i'e agents or to secondary invasion b) 
scrubby weeds. 

Semi-improved 
tussock grasslands 

Under year-long set-stocking semi-im
proved tussock grasslands which have been 
oversown with clovers and perhaps with 
cock:.foot (Ducrylis glomeratu) arc not 
greatly different in behaviour from unim
proved but modified tu sock gras!tlands 
True. the presence of clover'> means 
an increa:.e in the supply of high 
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digestibility herbage in the spring and its 
persistence later into the summer. This leads 
to better lactation and lamb growth (Vartha 
and Clifford 1971a, b). Summer rains may 
promote clover dominance because of the 
ability of clovers to g row vigorously when 
grasses are suffering from a post-flowering 
depression of growth ra te. As nit rogen 
regimes arc improved following the miner
alisation of decayed legume and nodule tis
sues, grasses respond with increased growth 
and marginal improvement in digestibility 
(D. G. Clarke. per:.. comm.) Their spring 
peak of herbage production is accentuated 
and unless stocking rate is very greatly in
creased. spring and early summer grazing 
pressures fall to low levels. The outcome is a 
marked increase in herbage wastage and 
probably a substantial increase in the 
proportion of herbage directly entering the 
decomposition pathway. 

Tussocks. hard (or fescue) tussock 
(Festuca 1101•ae-:ela11diae) in particular. 
show a marked increase in flowering with 
improved soil fertilit) as well as in herbage 
production. so long as they are not sup
pressed by clover dominance (O'Connor 
1966). Although they become more palata
ble to sheep. they remain low on the 
preference scale in set-stocked conditions at 
low grazing pressure. As a consequence they 
may become dominant once more flS they 
were in the linle modified tussock grassland. 

The panern of nutrient return as dung 
and urine is probably not greatly different in 
topdressed and semi-improved tussock 
grasslands from that in the underdeveloped 
tussock gra slands. so long as they remain 
set-stocked at low grazing pressures. 
F avoured Mock camps become con
spicuously close-grazed but often weedy 
swards. Although improved nitrogen 
regimes may lead to bener grass response to 
late summer and autumn rains with con
sequent improvement in ovulation and 
subsequent lambing performance. the 
semi-improved !>ward is still subject to 
\\inter deterioration in quality. in part 
because a considerable proportion of the 
standing herbage may be already several 



months old when it is subjected to the first 
severe frosts (Allan er al .. 1976). 

In summary then it can be recognised that 
with top-dressing a nd oversowing there may 
be considerable improvement in quantity 
and quality of available herbage in tussock 
grasslands especially in spring and summer 
and perhaps in autumn and early winter. 
This leads to improved sheep nutrition and 
livestock production (Vartha and Clifford 
1971 a. b). Tt is noteworthy however. that this 
kind of semi-i mproved grassland may be 
unstable, being subject to a build-up of 
root-feeding insects such as porina and 
grassgrub, requiring considerable inputs of 
fertiliser to sustain it. and likely to become 
dominated by rescue tussock, silver tussock. 
(Poa /aevis) brown top or cocksfoot, or even 
ma tagouri, (Discaria toumatou) in succes
sion to clover dominance, depending on th e 
species present and the patterns of grazing 
pressure in subsequent years. In conditions 
of year-long set-stocking o f such semi-im
proved grasslands, we might expect gener
ally low grazing pressure, especially during 
spring and early summer. The evidence of 
recent studies (Stevens 1976) points to the 
development o f a mosaic of grazing use in 
such circumstances. sheep favouring areas 
of better soi I and botanical composition, a l
lowing the less preferred areas to revert 
towards the unimproved tussock grassland 
condition. This is reminiscent of the mosaic 
of grazing use described for the Scottish 
high lands by Nicholson (1974). It is not un
reasonable that farm advisers and run
holders alike should think of burning as at 
least a palliative in such conditions. 

Improved grasslands 

It sho uld be now abundantly clear that it 
is impossible to reach the state of a fully 
improved sward grassland by oversowing 
and topdressing without the application of 
grazing management. Nevertheless it is 
worth considering the implications of ap
plying a set-stocked year-long regime on 
such fu lly improved swards in hill and high 
country environ ments. Recent research 

"Although improved nitrogen 
regimes may lead to better grass 
response to late summer and au
tumn rains with consequent im
provement in ovulation and sub
sequent lambing performance, 
the semi-improved sward is still 
subject to winter deterioration in 
quality, in part because a con
siderable proportion of the stand
ing herbage may be already 
several months old when it is 
subjected to the first severe 
frosts. " 

(R adcliffe et al. 1977) allows us to construct 
a mental picture of such a regime. Even 
though M iss Radcliffe and her associates 
endeavoured to maintain relatively constant 
grazing pressure by adjustment of animal 
numbers on sunny and shady hill swards, 
nutritive quality of forage declined with the 
onset of summer and the seasonal weather 
conditions influenced herbage supply. In 
conditions of set-stocking with no adjust
ment to animal num bers, other than the 
removal of la m bs at weaning, the summer 
deterioration of herbage quality and the 
effects of seasona l rainfall variation would 
be even more marked. Miss Radcliffe's 
studies of the effects of spelling time 
on the behaviour of autumn-saved 
pasture demonstrate the importa nce of 
decompositio n in improved swards as has 
been remarked on earlier for un·improved 
tussock grasslands. It can be confidently in
ferred that year-long set-stocking of fully 
improved swards in our hill and high 
country enviro nmen ts would involve im
perfect spring and autumn nutritio n and 
quite inadequate wintering o f stock. as well 
as sward deterioration in consequence of 
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unc\Cn and variable grazing pre sure from 
'>Cason to season and associated variation in 
sheep behaviour. 

The goals of 
grazing management 

It may seem at first sight that 1hcsc 
scenarios of year-long set-stocking arc no 
longer arpropriate tO the reality Of the lUS
SOCk grasslands. The traditional seasonal 
movement of stock from "winter" to 
"'>ummcr" countf) has been in large part 
super.eded by subdivision into smaller 
blocks of land that was formerlv u ed from 
ea riv winter to shearing in Dec"ember. Our 
recent pilot '>Urvey o( pastoral Utilisation 
indicates that a considerable proportion of 
such smaller blocks are used for different 
classes of stock in succession. such that these 
gra.,-;land'> arc stocked virtually contin
uously for several months. sometimes from 
Septe.mber to May or June. Although not 
.,ubjcct to \Ct-'ltocking the) ma) be '>ubjcc1 to 
continuous grazing with the mual con
sequences of selective grazing. nutrient 
tran<,fer and de\elopmen1 of mo-;a1c' of use 
and disuse. This is not a uni\ersal condition. 
Indeed, the !>triking contrast th,11 emerges 
from the pilot survey of pastoral utilisation 
is between the total stocking loads on 
different blocks that have similar soils and 
have been similarly topdrcssed and over
sown. even on the same property. It is clear 
nevcrtheles~ that on both unimproved and 
improved tussock countr) there are sub
stantial area'> where stocking is virtually 
continuous. It would seem appropriate for 
us to revie" our goals of grazing man
agement before we spend too much 1ime 
and money fiddling with the fine tuning. 

McMcekan ( 1952) left us all in hi~ debt by 
his clear understanding of the duly of "the 
keeper of the greensward" 10 do a limited 
degree of violence in turn to the pasture and 
to Ii' eMock for the mutual productive \Ur
vival of both. The important contribution of 
animal production scientists in recent years 
ha'> been to clarify the needs of the produc
ing. animal for high qualit) feed at par-
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ticular pha\C'> of the sea~onal cycle. We are 
still lacking preci'>ion in our knowledge of 
these needs for the high-country situation. 
McMeekan ( 1953) had demonstrated the 
impartant principle that animal needs were 
elastic or manageable. especially by control 
of breeding, in wntrast tO the inelastic cha
racter of pasture growth which was 
governed by climate. The goals of grazing 
management therefore must surely be on 
the one hand to cnl.ure that animals have 
access to high quality herbage for their 
times of greatest production need and on 
the other hand to use animal control to 
condition pastures c;o that. within the limits 
of pasture growth. effectively available pas
ture supply is secured. This may involve 
pretreatment by mob stocking and sub
sequent spelling. Because of failure to at
tend to the second goal, many runholders 
are in a poor position to achieve 1he first. 
Allernatively they are able to achieve the 
first goal onl) by \\a'>teful understocking.. a 
stopgap mca ... ure at best because i1 leads to 
pasture deterioration as has been outlined 
earlier. High country runholders might do 
well to studs recent trends in orth Island 
hill farming gra11ng management (Hight 
1977. Smith and Dawson 1976) and adapt 
these practices to their own circumstances, 
especially on topdressed and oversown 
grasslands. Especially they might make use 
of their wether flocks for pasture condition
ing especially in good years, instead of 
pushing them out on to the tops in good 
years and poor )Cars, simply because the) 
do well there. 
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Perf orDlanee of 
stoek-"7eighing seales 
J. G. Hughes and G. M. Garden 

Summarised by W. G. Kreger 

Editor's Note: The use of stock scales has become increas
ingly widespread in recent years. Because of the range of 
models available, a survey of their performance characteristics 
was considered desirable. This was done in 1973 by the 
Tussock Grasslands and Mountain Lands Institute with assist
ance from the Ne.w Zealand Agricultural Engineering Institute. 
As Weights and Measures Regulations set certain standards tor 
the performance of weighing devices used tor sale purposes, 
one set of the tests concentrated on determining which scales 
met these requirements. Many did not, indicating, perhaps, that 
the regulations should be more stringently enforced or perhaps 
revised. Test results were compiled and sent to manufacturers 
for comment. Most were appreciative of the effort and several 
made alterations in their machines in line with the authors' 
recommendations to improve performance and accuracy. 
Ease of operation was also considered but is not discussed in 
this summary. The tu/181-page report is held at the Institute and 
is available tor inspection together with correspondence from 
Donald Presses Ltd. 

Introduction testing project. All co-operated and scales 
were lent free of charge for the tests. 

A review was made of the reasons for 
weighing animals, the daily changes which 
can and do occur in the weight of a live 
animal and the regulations as they apply to 
livestock sales on the basis of weight. 

Tests of scales commercially available in 
New Zealand early in 1973 were conducted 
at Lincoln College. A list was first made of 
scales on the market and manufacturers 
were approached for their support in the 
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The scales 

The machines tested included nine sheep 
scales and six cattle scales. One cattle scale 
and two sheep scales were imported from 
Australia to provide information on perfor
mance of scales of a type not commercially 
available in New Zealand in 1973. One 
other sheep scale tested had been built by 



the Jnverma) Agricultural Research Centre 
of the Ministry of Agriculture a nd Fisheries 
and cannot, therefore. be con idered a 
commercial product 

The tests 

First. each scale was subjected to a dead
weight test conducted by the Department of 
Weights and Measures of the Department 
of Labour. In the second series of te ts. live 
sheep and can le were weighed . 

The e tests were conducted by Lincoln 
College staff and observed by the senior in
spector from the Christchurch office of the 
Department of Weights and Measures. 

Results 

I. S tatic tests: Only one machine in the 
condition tested approached the accuracy 
required by We ights and Measu res for 
scale used for sale purpo es. Six 
approached a±.0.5 percent accuracy level. 

2. Live" eight tests: It was noticeable that 

The layout of the race through which sheep were 
weighed in th~ livewe1ght scale tests. 

machines incorporating accepted and 
proven principles of weighing machine 
design were the one!> rated highest for con
sistent weighing performance. Perfo rmance 
deteriorated as the quality of pivot points 
and geometry of linkages declined. The lack 
of adequate damping to reduce the effect:. 
of animal movement was a common critic
ism. Stock crate design. construction and 
ease of operation varied widely. 

Animal liveweight variations and scale 
accuracy 

Scales used where a sale or contract is 
made on the basis of weigh t are covered by 
the Weights and Measures Regula tions 
which prohibit the ir use unless approved 
and verified for accuracy, once a year. To 
comply. an accuracy of ±0. 125 percent of 
full scale for direct!) uspended units and 
about 0.1 percent of reading for lever unit 
is required for !>Cales of the t)pe generally 
used for stock weighing. 'one of the scales 

13 



The Lilley Sheep Weigher undergoing liveweight 
testing 

te!.ted was approved under the regulations. 
I lowevcr. test~ have shown that 

shon-tcrm variations in cattle livcwcight 
can onl) be reduced to about±0.75 percent 
of their total weight. This b achieved by 
controlling type and amount of feed avail
able before weighing and the time of day 
''hen weighing is done. It i'> anticipated that 
sheep lnC\\Cigh~ fluctuate b~ a similar 
amount. 
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Because of thi~ uncontrolled variation in 
li\eweight. it b '>uggcsted that scales used 
for weighing animals for nutritional pur
poses need not have an accuracy of better 
than± 0.5 percent. For the same reason this 
level of accuracy may prove to be accept
able for sale purposes as well. 

Why weigh? 

1. For sale or payment : Under the present 
law. scales U'>ed must be certified. ln our 
view. fe\v of those tested in 1973 met the 
high standard'> called for. Even though the 
regulations were designed primaril) for 
deadweight mea urements, they still apply 
to livestock weighing or if the animals are 
weighed for sale. ot only do such scales 
need to conform to the regulations. they 
need to be simple to use and capable of 
weighing large numbers of animals in a 
reasonable period of lime. 

2. Weighing a~sociated nith nutritional 
monitoring: Thi'> ma) be done on the farm 
or as part ofa re.,earch programme. Ease of 
scale operation t\ again important and ±0.5 
percent accuraC) seems de irable. 

3. Weighing for special research: ln this 
category additional accuracy may be 
required and ea~e of operation may be or 
secondary importance. For example. scales 
used to mea<,urc ~hort-term variations in 
liveweight ~hould have an accurac) related 
to the weight limih to be encountered. 

Testing procedures 

Both deadwcight and liveweight tests 
were conducted. I he first was to assess ab
solute accuracy over the full range of each 
machine; the second was to check oper
ational characteristics. repeatability and 
ease of scale reading. Dead weight tests were 
conducted first with scales supported on a 
concrete noor a!) et forth in the Weights 
and Mea.,ures Regulations. In the 
liveweight trial'> of the sheep scales. a mob 



of 25 sheep ranging in weight from about 
40kg to 80kg were numbered and moved 
over each of the scales which were placed in 
a circular race. The 25 sheep were each 
weighed 10 times on each machine. Jn the 
·cattle tests, six cattle were selected. ranging 
in weight from about 160kg to 460kg. Each 
beast was weighed six times on each scale. 

The liveweight trials were conducted in 
fine weather and the absence of cleats on the 
floors of many crates presented no pro
blems. However, it is considered advisable 
that cleats be provided as much weighing is 
done under damp and muddy conditions. 

In the Jiveweight tests, a mean weight was 
arrived at for each animal. However, this 
gives no indication of the range of indicated 
weights recorded for each animal and , 
therefore, how consistently the machine will 
weigh the same animal. A statistical value 
called the coefficient of variation (c.v.) which 
is a measure of the variability of a group of 
readings was, therefore. calculated for this 
purpose. The lower the c.v., the less vari
ation there is between the individual 
readings. 

For each machine the c. v. was determined 
for every animal weighed. So that compar
isons between machines could be made 
easier. the individual c. v.'s for all animals 
weighed were averaged The smaller the 
average c.v., the more consistent the 
machine's performance. 

Sheep scales tested 

1. Alra-Mana Sheep-Weigher, Type PSS 
(Australia): This machine was particularly 
easy and fast to operate. T he large indicator 
dia l and adequate damping made reading 
rapid and reliable. Jn static tests, the scale 
reading never varied more than SOOg from 
the applied load. 

In the liveweight tests, the Alra-Mana 
PSS recorded a minimum c.v. of0.56 and a 
maximum of 2.09, the latter representing 
one unusually high reading not at a ll typical 
of the machine's performance. 

The average c.v. was 0.88, reducible to 
0.83 if the one atypical reading is ignored, 

Lincoln College staff recording liveweight readings 
on the Donald Hydraulic Draftmaster 100. 

indicating a consistent machine. 

2. Alra-M ana S heep W eighe r, Type USS 
(Australia): Like the PSS, this machine was 
fast and easy to operate. although the 
damping was not quite as effective. How
ever. accuracy of ind ica ti on and consistency 
of reading. combined with the high stan
dard of design and construction, make this a 
particularly good machine. ln static tests. 
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The Hayes Sheep Weigher undergoing liveweight 
tests at Lincoln College. 

the scale reading never varied more than 
500g from the weight applied. 

The c.v. over 1he 250 weighings ranged 
from 0.45 to 1.12 for an average of0.83, also 
indicating a very consistent machine. 

3. Avery Mobile S heep Weigher (not 
available commercially; assembled by the 
lnvermay Agricultural Research Centre 
from a commercial platform scale and a fabri
cated stock crate). At least two operators are 
required for this machine a nd, for rapid 
reading, a separate reco rder would be 
required. Although the machine had been 
in use for several years, accuracy in the static 
tests was good and. with servicing, would 
have met Weights and Measures Regu
lations. 

The maximum discrepancy recorded in 
the static tests was 500g. 
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In the liveweight tests, the average c.v. 
was 0.74 (ranging between 0.50 and 0.94), 
indicating a particularly consistent 
machine. 

4. Donald hydraulic ("Draftmaster 100") 
Sheep Scale (New Zealand): Low accuracy 
and inconsistencies were exhibited by the 
machined supplied for the trials during both 
the static and liveweigh t tests. An additional 
examination was, therefore, made of six 
other machines of the same model. The in
consistencies in the first series of static tests 
were found to result from fouling of the 
overload stops These were adjusted and a 
second series of static tests disclosed errors 
up to 4.5kg. Additional errors were also 
recorded when the measurement of a light 
load followed a heavier one. 

In the liveweight tests. the c.v. varied 
from 1.19 to 5.98 fo r an average of2.1 4. In 
comparison with individual sheep weights 



indicated by other machines in the tests, the 
readings on this scale ·were consistently low 
by up to about 27kg for the largest animal 
weighed. This was the worst performance of 
all sheep scales tested. 

The test results were questioned by the 
manufacturer and, subsequently, six similar 
units were examined. Five were owned by 
local farmers; the sixth was on display for 
sale. Of the farmer-owned machines, four 
showed errors similar to those observed in 
the first trial. The display unit showed better 
results. the maximum error being I kg (as 
compared with one error of 105kg in a 
farmer owned machine). 

5. Hayes Sheep Weigher (New Zealand): 
Although the accuracy of this unit is prob
ably acceptable at low loads, it becomes 
unacceptable beyond about three-quarters 
of full capacity. The manufacturer notecl 
that the scales were never intended for stock 

...... 
The Alra·Mana Cattle Weigher in use duing the 
cattle scale tests. 

sale purposes. 
In the static tests. errors of up to Skg were 

recorded before a major inaccuracy became 
evident which, at full scale. was 52kg. This 
was caused by either the crate coming to rest 
on the frame or the lever system binding at 
high loads. 

In the liveweight tests. the c.v. varied 
from a minimum of 0.80 to a maximum of 
2.89 for an average of 1.58. These 
coefficients are considered high. showing 
inconsistency of the machine to do repeat
able weighings. 

6. Lilley Sheep Weigher (New Zealand): 
Static tests results were good. errors being 
less than the graduations on the dial could 
indicate. Certain operational difficulties 
have since been rectified by the manufac
turer. 

17 



Liveweight tests provided a c.v. ranging 
from 0.51 to 1.80 for an average of0.86 with 
some early variations probably caused by 
the operator's initial unfamiliarity with the 
machine. The results indicate a consistent 
machine. 

7. Peerless Pig and Sheep Weigher (New 
Zealand): The spring balance supplied with 
this unit was in a used condition. Difficulty 
was experienced in weighing over about 
IOOkg because the link supporting the 
spring balance was too long. 

The manufacturer noted that the machine 
was originally designed as a pig weigher 
and, if it were to continue to be manufac
tured for dual use. alterations would be 
made to improve its effectiveness. 

Below 95kg, deadweight loading, errors 
did not exceed I kg. 

The c.v. in the liveweight tests varied 
from a minimum of0.33 to a maximum of 
1.60 for an average of 0.83, indicating a 
consistent machine. 

8. Taupo Machinery Service S heep Scale 
(New Zealand): ln the static tests, an error of 
2kg was recorded because of cage fouling a t 
light loads ( IOkg). Above this, errors did not 
exceed Ikg. 

There was a wide range of coefficients of 
variation for individual sheep, ranging from 
0.26 to 5.27. The average c.v. was 1.44 and 
difficulty in operation may be reflected in 
these figures. 

9. Tiki M ini Weigher (New Zealand): 
Errors in the static test ranged as high as 4kg 
with 3kg not uncommon. 

In liveweigh t tests the coefficients of vari
ation showed inconsistency, ranging from a 
low of0.78 to a high of2.20. The average c.v. 
was 1.48. indicating that the machine lacks 
the ability to do repeatable weighings. 

Cattle scales tested: 

1. Alra-Mana Cattle Weigher (Australia): 
This was a particularly consistent machine. 
Over the full range of IOOOkg. readings were 
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never in error by more than I kg. The largest 
percentage error in the static tests was only 
0.3 percent. 

The liveweight tests were equally im
pressive with the c.v. ranging from a low of 
0.00 (one animal having the same indicated 
weight in each of the six runs) to 0.29, for an 
average of 0.18, indicating a particularly 
consistent machine. 

2. Donald Clockface Cattle Weigher (New 
Zealand): ln both static and liveweight tests 
the performance of this machine was not 
particularly good. Errors of up to 20kg were 
recorded at loadings below 540kg. After 
this, performance deteriorated rapidly with 
one error of63kg being recorded before the 
platform was completely supported by the 
frame at about three~guarters of its 
capacity. 

In the liveweight tests. the c.v. varied 
from a low of 0.65 to a high of 3.06 for an 
average of 1.71, indicating a machine hav
ing poor consistency. 

3. Donald Hydraulic Cattle Weighing 
Platform (New Zealand): [n the static tests, 
the error increased progressively until at full 
capacity it reached 16kg. This machine was 
also subject to additional errors if 
measurements of a lighter load were made 
immediately following a heavier one. 

In the liveweight tests, the coefficient of 
variation ranged from l.34 to 4. 72, averag
ing 2.65, the highest recorded for the cattle 
scales tested. The consistency of this 
machine cannot, therefore. be considered 
good. 

4. Hayes Cattle Weigher (New Zealand): 
The accuracy and consistency of this 
machine during both static and liveweight 
testing were moderately good. The manu
facturer noted that the machine was never 
intended for the purposes of selling stock, 
the main function being the assessment of 
weight gain. In the static tests. the reading 
error increased to 11 kg as the load was in
creased up to about 400kg. With a further . 
increase in loading, the errors diminished 



un1il al 900kg they could nol be detecled. 
In the liveweight tests. the c.v. varied 

from 0.68 to 1.66. averaging 0.95. These 
coefficients are moderate!) low indicating a 
reasonably consisten 1 machine. 

5. Tiki Maxi-Weigher (New Zealand): 
Accuracy and consis1ency of 1his machine 
during bo1h s1a1ic and liveslock weighi ng 
le~tS were reasonabl) good. In the stalic 
1estS, except at a load of 900kg. errors be
tween 2 and 9kg were recorded over 1he 
whole range. 

T he liveweighl tests resulted in 
coefficients ofvaria1ion ranging from 0.00 to 
1.68 for an average of 0.76. This indicates 
con is1en1 weighing performance. 

6. Tiki Weigh-M aster Cattle Scale (New 
Zealand): This machine. almosl identical in 
cons1ruction to lhe Donald Clockface Ca111e· 

Sheep leaving the Ai rs-Mana PSS Sheep Weigher 
after one series of llveweight tests. 

Weigher. showed moderately good accuracy 
and consistency in static and livestock 
weighing tests. In the slatic tests. until a load 
of 860_kg was reached. errors did not exceed 
7kg. Above 860kg, however, there was a 
sudden increase in error. reaching 27kg at 
IOOOkg loading. 

In livestock weighing. c.v. ranged from 
0.53 to 1.26. averaging 0.92 and indicating a 
reasonably consistent machine. 

Conclusions 

In rating the sheep and caule weighing 
machines. consideration of each machine's 
coefficient of variation provides the best in
dication of consi!>tency as li\'eweighing is. 
after all. the primary object. There i~ in
sufficient space in 1his summary to lis1 the 
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6 Table 1 : Comparisons of sheep and cattle scales on the 
basis of consistency: coefficients of variation. 

5 

> 4 
(.) 

2 3 .. 

Sheep scales 

5 6 7 

operating characteristics of the scales which 
the users found inconvenient or unaccept
able. The following performance rating, 
which is also presented in T able 1, is there
fore based upon coefficients of variation 
only. It should be noted. however, that some 
of the tested machines have since been im
proved. some are no longer manufactured 
and some are unavailable for other reasons. 

Rating 

Sheep scales 
I. Avery Mobile (c.v. = 0.74) 
2. Alra-Mana USS (c.v. = 0.83) 
3. Peerless (c.v. = 0.83) 
4. Alra-Mana PSS (c.v. = 0.83) 
5. Lilley (c.v. = 0.86) 
6. Tiki Mini-Weigher (c.v. = 1.48) 
7. Hayes (c.v. = 1.58) 
8. T aupo (c.v. = 1.44) 
9. Donald H ydraulic (c.v. = 2.14) 

20 

8 

Sheep scales 
1 ALRA- MANA PSS 
2 ALRA- MANA USS 
3 AVERY MOBILE 

A DONALD HYDRAULIC 
5 HAYES 
6 LILLEY 

7 PEERLESS 
8 TAUPO 
9 TIKI M INI 

Cattle sca les 

1 ALRA-MANA 

2 OONALO CLOCKFACE 
3 DONALD HYDRAULIC 
A HAYES 

5 TIKI MAXI 

6 TIKI WEIGH - MASTER 

9 ,,...._1 __ 2 3 .. 5 • 6 I 
,~ Cattle scales ---! 

Cattle scales 
I. Alra-Mana (c.v. = 0. 18) 
2. Tiki Maxi-Weigher (c.v. = 0.76) 
3. Tiki Weigh-Master (c.v. = 0.92) 
4. H ayes (c.v. = 0.95) 
5. D onald Clockface (c.v. = 1.71) 
6. Donald Hydraulic (c.v. = 2.65) 
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In conclusion, the suggestion is offered 
that farmers using scales test them at regular 
intervals - using, perhaps. their own known 
bodyweight or some other known weight 
such as bags of superphosphate, etc. 



World Wildlife Fund 
. . . its role in New Zealand 

After about two years of organising and· 
groundwork the New Zealand branch of the 
World Wildlife fund is firmly establi hed 
and ready to play its part in the promotion 
of con ervation awareness and action in 

ew Zealand. 
All over the world the World Wildlife 

Fund ha been helping to save animals and 
plant life from the results of human popu
lation explo ion and the technological ad
vances and sometimes thoughtlessness of 
mankind. Conservation grants by the World 
Wildlife Fund since its foundation in 1961 
have now topped $20 million. These funds 
raised from the general public have gone to 
1448 projects in over 80 countrie to e ta
bli h con ervation area such as national 
parks, nature reserves and sanctuarie ; to 
support cientific studie~ of endangered 
species and their ecology as the ba i for 
management plans; to provide equipm'ent 
for research , management and control of 
poaching; to support conservation edu 
cation , including trainin g of reserve 
management taff, young peoples' wildlife 
clubs in several countrie , cooperation with 
the World Scout Movement. the [ntern
ational Union for the Con ervation of 

ature and atural Resources (IUC ) and 
a number of other international con er
vation organi ations. 

Endangered species 

Among the endangered species whose 
surviva l has been helped by the World 
Wildlife Fund are the tiger, the vicuna, the 
rhinoceroses, the polar bear, the orang-out
ang, birds of prey, the Hawaiian goo e and 
the monkey-eating eagle. The fund has 
played an important role in the con er
vation of Lake akuru in Kenya. the 
Donana National Park in Spain, the New 

Jersey Wetlands of the United States and 
special nature parks in Africa, Asia and 
South America . 

Operation Tiger re ulted in the raising of 
$1.5 million to help pre erve suitable 
habitat for thi noble animal in Banglade h, 
India, Nepal , [ndonesia and Thailand . The 
1975/ 76 major campaign to con erve the 
world's tropical rainforests promoted con
ferences of expert in Latin America and 
Southeast A ia to work out guidelin es for 
development and the promotion of re erves 
and scientific tudies in various countries. 

New Zealand activities 

Under the patronage of His Excellency 
the Governor General and the leadership of 

ational Chairman Sir Henry Wigley, 
WWF / Z launched its 1976 national 
appeal with a fund-raising target of$50,000 
to support a schedule of urgent New 
Zealand con ervation projects and to make 
a New Zealand contribution to conservation 
work in the Southwest Pacific and Southeast 
Asia. 

Many unique species of flora and fauna 
in New Zealand have been destroyed by 
man and many more are rare and seriously 
endangered . The full facts have not yet been 
gathered but it is known that during the past 
75 years over 100 species of wildlife in the 
world have become extinct and at least 15 of 
these were New Zealand species. At pre ent 
we have at least 30 species of bird life a lone 
on the endangered list. 

The further loss of any of these species 
would be a los to the whole world . It is for 
this rea on that the World Wildlife Fund 
International ha allocated international 
funds to help increase our efforts to save two 
very rare and eriou ly threatened ew 
Zealand native birds and WWF / Z hopes 
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to raise its share of this commitment from 
concerned New Zealanders. 

T HE KAKAPO - fewer than 15 remain. 
A project to ensure if possible the survi
val of this large, nightless, nocturnal 
browsing parrot by bringing together the 
few scattered remnants in the protected 
environment of Maud island. 

T H E TAKA H E - fewer than 200 
remain. A project to assist the Wildlife 
Service in its research on food supply and 
nutrient requirements in an endeavour to 
achieve the breeding recovery which has 
not been achieved in captivity. 

Objectives of WWF 

The basic objectives of the World Wild
life Fund are to promote conservation 
awareness and action throughout the world 
in every possible way, in particular: 

• By informing the public at large on 
conservation problems and requirements: 

• By educating people. in particular 
youth. to live up to their conservation 
responsibilities: 

• By raising funds and other forms of 
assistance to support world conservation: 

• Ry al locating funds and further assist
ance to conservation programmes and 
projects based on scientific advice and esta
blished priority: 

• By using its influence and prestige with 
authorities and decision makers to stimulate 
conservation legislation and action. 

As the basis for its national appeal the 
board of trustees has taken advice from the 
Nature Conservation Council and other 
conservation organisations in the selection 
of a schedule of national and international 
projects concerned with endangered birds. 
habitats and natural features in urgent need 
of financial assistance. In addition to sup
porting the above in tern a tiona I projects 
WWF Z seeks public support for the fol
lowing: 

T H E CHATHAM ISLAND ROBIN -
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Establishment of forest habitat on 
Mangere Island. To assist the Royal N .Z. 
Forest and Bird Protection Society in 
consultation with the Wildlife Service. in 
its efforts to provide a vermin-free 
habitat and save the robin from extinc
tion. 

THE WA ITAKI HYDRO PROJECT -
Research into "implications of major 
engineering works on wildlife habitats 
and populations." To assist the Tussock 
Grasslands and Mountain Lands fn; 
stitute in this important research pro
gramme which involves the survival of 
the black stilt. 

THE MANGROVES QF NO RTHERN 
NEW ZEALAND - Research into food 
resources and the toll taken by bird and 
fish populations. To assist the University 
of Auckland to develop its post-graduate 
research programme on the coastal 
waters and estuaries. 

lllG II MOUNTAIN HABITATS - The 
study and protection of surviving rem
nants. To assist i ational Parks Authority 
in its efforts to establish alpine reserves. 

CONSERVATION ACTIVITY PRO
G R AMMES - Wildlife Youth Service. 
Scout Association of New Zealand. 
Conservation Week Campaign. to 
co-operate in the initiation. promotion 
and support of practical youth activity 
projects in the conservation field. 

SA VE T H E TROPICAL RAIN
FORESTS - The WWF worldwide 
theme for 1975/ 76. To support WWF 
International in its efforts to halt the ex
ces~ive exploitation of these important 
resources. 

THE CORAL REEFS OF THE SOUTH 
PACIFIC - Research and study in Fiji. 
To assist the universities of Auckland 
and South Pacific (Fiji) to develop a 
research programme to obtain recog-



nition and protection of these important 
natural phenomena. 

The Board of Trustees ofWWF / 'Z feels 
that all these projects are of broad national 
concern and merit wide community support 
and involvement. We suggest that many of 
them are of particular interest to run holders 
who could be willing not only to support the 
WWF / NZ national appeal but also to 
promote it as widely as possible among their 
friends and associates. 

Education 

WWF / NZ has already contributed 
appreciably to youth conservation edu
cation in New Zealand through assistance to 

The takahe, one of several endangered New Zea
land birds of concern to the World Wildlife Fund. 

the Scout Association's conservation badge 
and National Conservation Week 
campaigns. 

Although WWF objectives embrace in
formation. education and official represen
tations it is primarily a fund-raising organ
isation formed to help groups already 
working on urgent conservation projects. 
There are many such projects under action 
in New Zealand today but WWF / Z can
not ho pe to help them all until its annual 
fund-raising appeals arc recognised and 
supported. T he WWF is deeply grateful to 
the public in many countries who have 
already helped its effons and hopes that 
they will be joined by many ew Zealand
ers in the years to come. 
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Meteorology and the 

high eountry 

J. D. Coulter and S. M. Hurnard 

Knowledge of the past weather helps us 
decide what we can safely and profitably do 
in the mountains. Long time residents in the 
high country, from close observation, 
develop an almost instinctive weather wis
dom, especially if they consistently sup
plement their local observation with current 
information about the wider weather situa
tion from the official weather bulletins on 
radio or television. But to be available 
whenever it is needed the weather informa
tion needs to be systematically collected. 
summarised and disseminated to the many 
potential users. 

Advice on conditions prevailing at any 
time (or in the recent past) and forecasts for 
the future are used daily by farmers, 
travellers, transport operators, shopkeepers 
and many others in planning day-to-day 
activities. There is growing demand for 
more detailed information on current con
ditions and for more accurate and more ex
tended forecasts. 

The New Zealand Meteorological Service 
has responsibility for these two aspects of 
meteorology broadly separated under 
"climatology" and "weather forecasting," 
and both supported by a system of weather 
reporting and by research into the atmos
pheric processes. Climatology provides: (a) 
broad descriptions of the characteristic pat
terns of the weather of the country along 
with maps and tabulated data summaries 
giving averages of the various elements -
such as daily air temperatures - and their 
range of variation; and. (b) numerical sta-
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tements of the risks of specified weather 
events, mainly for use in engineering design, 
such as the maximum 12 hour rainfall ex
pected once in 25 years (al a specified place), 
or the maximum wind load or snow load of 
some specified probability level. 

The scope and limitations of weather 
forecasting are probably well enough un
derstood by most forecast users. The basis 
for scientific weather forecasting when it 
began about a century ago was the earlier 
recognition of recurring patterns of weather 
behaviour associated with large moving 
wind and weather systems (storms or fair 
weather), and the then new availability of 
telegraphic communication for gathering 
current reports from distant places. Since 
then progress in understanding physical 
principles of the energy transformation and 
fluid dynamics of the atmosphere has been 
increasingly applied in prediction, and 
much more detailed observations of initial 
conditions have become available. 

Some further remarks on climatology and 
forecasting with particular reference to the 
high country are outlined in the following 
paragraphs. 

Weather observations 

Tragitionally, weather information is 
gathered by observers on the ground who 
keep a continuously open weather eye and 
also at certain fixed times daily make de
tailed observations of wind, weather and 
cloud, measure the accumulated rainfall, 



read air and soil temperatures, make notes 
on the day's weather sequence and of the 
progress of the season as indicated by the 
condition of stock and crops, and perhaps 
change charts on recording instruments. 
The observations are made with standard
ised procedures: e.g., air temperatures are 
measured with tested mercury or spirit-in
glass thermometers exposed in louvred 
screens in grassed enclosures away from 
trees or other obstructions; wind measuring 
instruments are mounted at standard 
heights (usually 6 or !Om) above ground in 
open surroundings. 

Many "rainfall" and "climatological" 
stations make observations once daily 
(usually at 9 a.m.) and mail monthly returns 
of their records. Others observe at several 
fixed times each day and send coded reports 
by telephone or telegraph to the Meteo
rological Service for immediate use in fore
casting or to be relayed to other users. A 
number of observers do not report every day 
but send a message to the nearest meteoro
logical office whenever very heavy rain has 
fallen or if snow begins to fall. This helps the 
forecaster to issue short term forecasts or 
warnings of severe weather likely to cause 
stock losses or disrupt communications. 

Many observers are volunteers. "Official" 
stations in the network use equipment sup
plied; "private" observers use their own 
equipment and send in returns annually. 
The Meteorological Service and the country 
owe much to the many dedicated co-opera
tive observers whose unpaid efforts, often 
continued over many years, have provided a 
valuable collection of data which could not 
have been obtained without their help. The 
Meteorological Service always welcomes 
offers from country residents to become 
official or private rainfall observers, 
especially in high country areas where 
population is sparse and where there are 
often marked local differences in climate 
caused by the complexity ofland forms. The 
Service provides stationery and pays post
age, and sends observers a copy of the pub
lished annual summary of observations. 

The surface observations are sup-

plemented by pilot balloons measuring 
winds and radio-sonde balloons measuring 
temperature and humidity in the upper air. 
Ships and aircraft also supply reports. A 
selection of reports is exchanged interna
tionally as part of the World Weather 
Watch system organized by the World Me
teorological Organisation. 

Forecasting 

At the weather fqrecast office the reports 
are plotted on maps every three or six hours. 
On the maps the forecaster draws Jines of 
equal atmospheric pressure at sea level 
(isobars) to delineate "highs" (anticyclones, 
ridges) and "lows" (cyclones or depressions, 
troughs), and cold or warm fronts (where 
cold or warm air respectively is advancing, 
giving a change of wind). The isobar pat
terns define broad scale wind circulation 
features and each is characteristically as
sociated with a particular weather pattern 
e.g., rain with fronts and depressions; set
tled weather with "highs." 

However, they show great variations in 
individual occasions depending partly on 
the water content of the air, the influence of 
underlying topography, and the three
dimensional field of wind velocity and tem
perature. (Upper level maps are drawn to 
show these.) 

The forecaster then assesses the develop
ment and movement of the systems on the 
map during the next 24 to 72 hours and this 
in turn leads to the forecast of future 
weather, due account being taken of 
modifications the air is likely to undergo as 
it moves from one region to another. The 
problem is complicated in mountainous 
areas because there are usually few reports 
from the higher altitudes. Furthermore, the 
weather often changes very rapidly in the 
hills and there may be marked contrasts 
within short distances. 

Windward slopes are often cloudy 
because air is forced to rise over them, 
leading to cooling and hence to condensa
tion, cloud formation, and perhaps to driz
zle or showers or steady rain. Lee slopes 
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tend to be less cloudy and drier. Wind 
speeds are reinforced over ridges and in 
mountain gaps. In some valleys and basins 
winds are often l!ght and variable. especial
ly at night and in winter, and some are sub
ject to persistent early morning fog. Strong 
winds ftowing across a mountain barrier set 
up complex wave motions. often seen as 
parallel bands of cloud several kilometres 
apart lying across the wind, down-wind of 
the mountain crest. These are the 
characteristic foehn wind clouds of the 
Canterbury nor-wester. The air below is of
ten hot. dry. dusty and gusty. Sometimes 
however. the ground level winds remain 
light, and near the east coast often blow as 
an easterly sea breeze in a counicr-circula
tion cell bringing cooler moister air over the 
land. 

With increasing altitude temperatures 
tend to decrease by about 6°C per 1000 
metres on average. and winter snow line is 
commonly reached at heights between 1000 
and 2000m. Hai l and thunder are much 
more frequent in the mountains, and mean 
annual rainfall appears 10 increase with al
titude right up to the main divide where it 
reaches some 8000mm in the Canterbury -
Westland - Otago area. This is partly 
because the rain when it falls is heavier and 
persists longer. and partly because of more 
frequent rain events at the higher levels. 

Occasional exceptionally severe rain 
storms occur and they have had catastrophic 
erosional effects in a number of places. I t is 
only by unlikely chance that these happen 
to be recorded by a rain gauge or direct 
observation, and by their nature little infor
mation has become available concerning 
them. 

New developments 

Recently there have been two revolu
tionary deve_Jopments in meteorology - one 
in data collection, the other in forecasting 
technique. '"' 

Earth orbiting artificial satellites have 
been used as a platform for observing the 
distribution of clouds for some 15 years. 
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Wellington weather office receives pictures 
transmilted by the U.S. weather satellites, 
and several images covering the Tasman 
Sea, New Zea land and neighbouring ocean 
areas are received daily. Information is 
gained in this way in unprecedented detail 
and from areas otherwise without observa
tions. When there are no clouds satellite 
pictures show up snow covered areas. T he 
present pictures are of too coarse a resolu
tion lo provide some of the information 
wanted for operational use in hydrology, 
though one can easily distinguish the main 
ranges such as the seaward and in land Kai
kouras and it is possible to estimate the 
height of the snow line to about 150m. A 
major limitation in New Zealand to the use 
of satellites for snow surveys is the 
frequency of obscuring cloud cover. See 
Figure I for an example ofa satellite picture 
covering New Zealand, and the corre
sponding weather situation. (Fig.2). 

New equipment planned for installation 
at Wellington in the near future wi ll provide 
images of higher resolution. and more ad
vanced infra-red scanning images will 
provide different kinds of information 
(temperature of the radiating layers) by 
night as well as by day. 

The second development is the use of 
electronic computers for data processing 
and numerical prediction. For data 
processing the computer merely provides a 
much more effective means of bookkeeping 
and virtually eliminates arithmetical errors 
which inevitably occurred when records 
were summarised by hand. Jn numerical 
prediction, mathematical equations defin
ing a simplified (but still highly complex) 
model of the broad scale atmospheric mo
tions are projected step by step into the fu 
ture. and certain other items such as air 
mass temperature. vertical motion and 
precipitation · may also be calculated. T his 
work has been carried on experimentally in 
New Zealand for several years. New com
puting equipment has been authorised for 
installation at the Meteorological Office, 
Wellington, to be linked with a large high
speed computer at the Government Com-



puter Centre. This will allow more ad
vanced numerical forecasts to be made 
operationally and it is hoped that th is will in 
due course improve the range and reliability 
of the forecasts. (It will also allow for more 
effective archiving. summarising and re
trieval of recent weather reports). This 
development will not relate specifically to 
high country meteorology. but any im
provement in the forecasting of general 
weather development will be of value for 
the high country as elsewhere. 

Special 
warnings 

mountain forecasts and 

Forecasts for any area depend on the 
movements and developments of broad 
scale "synoptic" weather situations and on 
local influences peculiar to the area. The 
latter are of particular significance in the 
mountains. as has already been suggested, 
and the forecasters are hampered by in
complete knowledge of the local effects. 
Even if they did have more detailed know
ledge of present conditions and could fore
cast in similar detail, it would be impossible 
to describe them fully in the space of a brief 
forecast bulletin. Nevertheless. the great 
importance of unusual and extreme wc;t her 
in the high country and the value of timely 
and accurate forecasts are fully appreciated. 

In addition to the fam iliar routine general 
weather forecasts for New Zealand. the 
National Weather Forecasting Centre in 
Wellington provides special forecasts for the 
mountain areas of the country. primarily for 
the use of trampers and mountaineers. 
These forecasts arc issued each weekend 
and daily during the summer holiday period 
and are disseminated through regional 
community broadcasting stations. 

In addition. a daily forecast is sent to the 
chief rangers of the Tongariro and Mt Cook 
national parks. These bulletins cover the 
usual elements of wind and weather and 
generally also include a forecast of the 
freezing-level, that is. the height in the at
mosphere at which the temperature of the 
air is expected to be 0°C. This provides the 

best indication of the temperature which 
may be experienced in the mountains. In the 
event of snow or the likelihood of a snow
fall, the forecast freezing level may be used 
to determine the level to which snow will fall 
on the mountain range. The melting of 
falling snow begins just below the freezing 
level and is generally completed within 
about 300 metres of it. Thus the snow level 
cou ld be expected to lie about 300 metres 
below the freezing level on most occasions. 

A snow-warning scheme operates in an 
area covering South Canterbury and North 
Otago to warn high-country farmers that a 
serious snowfall situation is developing. 
Voluntary observers at elevations above 300 
metres have been recruited to advise the 
National Weather Forecasting Centre 
whenever steady rain appears to contain an 
increasing number of snowflakes. If in the 
light of all available information it appears 
that a serious snow situation is imminent. a 
warning is then issued to farmers through 
their local community broadcasting station. 

Developments for the future 

There is growing scientific interest in high 
country climate as an environmental factor 
important to vegetation. wildlife. erosion 
processes and water resources. Until about 
1945, there had been very few systematic 
climate observations at high altitudes. Cha
teau T ongariro (11 19111) and the Hermitage 
(765m) were the highest climatological sta
tions for many years. Since the war there has 
been considerable activity on the part of 
university scientists, Government depart
ments and local bodies in collecting data on 
climate and snow conditions in the moun
tains. Selected references a re given in the 
bibliography. 

The Me teorological Service has been as
sociated with a number of these investiga
tions and sees its role perhaps mainly as 
maintaining an overview of progress, and 
collecting a nd storing as much as possible of 
the relevant data for general reference. Me
teorologists also carry out investigations 
from time to time into atmospheric 

27 



Figure 1: Visible image from NOAA 5 satellite, 0755 
-0818 NZST, 27October1976. 

processes and \\.Cather in the mountains. e.g. 
on the air flow over mountains (Reid 1971) 
and on particular snow storms (T omlinson 
1970). Neale and Thompson (unpublished 
N .Z. Meteorological Service Report) ex
amined meteorological conditions accom
panying the heaviest low-country· snow 
storms in southern New Zealand between 
1966 and 1975. Four storms were severe 
enough to cau~e substantial !)tock losses and 
five caused extensive disruption of com
munications, power supplies. etc. They 
found that two different types of snow
storm could be identified. In one type a 
warm or quasi-stationary front and marked 
"warm" advection existed above very cold 
air in the lower troposphere, and these 
caused the heaviest snow falls. occasionally 
well outside the usual winter snowfall sea-
on. The other type with a very cold unsta

ble troposphere is likely to be insignificant 
outside the June to August period. T he 
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Figure 2: Synoptic weather chart. 0600 NZST. 27 r\. 
October 1976. Lj' 
author ee promise in numerical weather 
prediction models for snow storm forecast
ing as a result of their study. 

Recreational use of the mountains is in
creasing and the Nationa l Parks Authority 
and some park boards are currently con
sidering the need for full er climatological 
measurements from the parks and reserves 
in the mountains a an ingredient in 
scientific monitoring, planning facilities and 
structures, and as the basis for improved 
weather and avalanche warnings. 
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The above satellite picture, Fig. 1 , 
received at the Forecasting Centre, Wel
lington, on the morning of 27th October 
1976 and the accompanying weather 
chart, Fig. 2, show New Zealand under 
clearing southwesterly conditions, as an 
anticyclone in the Tasman Sea advances 
eastwards. A depression is clearly visible 
south of the Chathams with lines of low
level cumulus spiralling into its centre 
and a main cloud band extending well 
out to the east and north. This depres
sion crossed southern New Zealand 
early the previous day accompanied by 
cold showery weather with snow to low 
levels over the South Island and snow 
stiowers on the North Island high 
country. The fresh snow cover on the 
Southern Alps and foothills is clearly vi
sible in the picture although cloud still 
obscures parts of Central Otago and 
Southland. Snow is also apparent on the 
Central North Island high country. 

The cellular structure of the cloud over 
the Tasman Sea, the Auckland Peninsula 

and to the south and east of the South 
Island is typical of cold showery out
breaks. The sheltering effect of the 
South Island ranges on the distribution 
of this cloud is also well illustrated as the 
only significant cloud over land is oc
curring where the low-level winds are 
blowing directly on-shore. The bright 
cumulo-nimbus cloud apparent east of 
Gisborne and over southern New 
Zealand indicates heavy thundery activi
ty probably accompanied by snow and 
hail. Such conditions were in fact still 
being experienced in parts of Southland 
and Central Otago at the time of the sa
tellite pass. 

A small depression is forming under 
the cloud sheet over the northwest Tas
man. Th is centre subsequently 
deepened as it moved eastwards bring
ing gales and widespread rain to north
ern New Zealand by 31 October. 

The arrows shown in Fig. 2 indicate the 
pattern of the wind maxima in the flow at 
an altitude of about 10km. 
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TiDle of so"7ing 
••• eflet•ts on thf• establishnient of 

ouersown pasture and site l11ctor11 in 
relation to a developnient progr11ninie* 

D. J. Musgrave 

When attempting to e)l<tbli!>h paMure 
from oversowing there arc relatively few 
factors which can be manipulated to try and 
achieve better establishment. or these the 
follO\\ ing are relative!) well understood for 
man\ of the more common situation~. i.e.: 

I. Soil preparation - lime requirement-. 
(Lowther 1974) and fertiliser requirements 
(Cullen et al. 1966. Ludecke 1962. 1965. 
Mcleod 1974. Musgrave. Sinclair and Cos
<;ens 1976). 

2. Sward preparation for var)ing t)pe~ of 
vegetation and cover (Cullen 1971. Janson 
and White 197 1 a & b). 

3. Seed preparation inoculation and 
pelleting (Lowther 1976 a & b. Musgra\'e 
and Lo\\ther 1976). 

The onl; other major factor which is open 
to manipulation is the time chosen for 
oversowing. 

Time of sowing 

Brougham ( 1969) reviewed the subject 
and concluded that it wa\ only likely to be 
important in the colder drier areas or the 
South bland. At Te Anau and in Coa~tal 
Ota20 Cullen (1966 and 1971) has demon
strated that time of sowing is not ver; cri
tical for gra1,s e~tablishment, but During e1 

' Adapted rrmn .I re\ ie\\ of hleralurc and crial work for a 
mccuni; of f.trm Jd'""" office<'>. Om.irJm• 1976. 
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al. ( 1963) considered that sowing between 
15 July and I September was critical for 
white clover establishment. From these re
sults and a few others which confirmed them 
(i.e. Cullen 1971. Cullen and Ludecke 
1966). the comention of late winter earl) 
spring O\C~owing. and sowing earlier 
rather than later if possible, has generall) 
been adopted. 

Lucerne 

When Douglas ( 1970) first looked at the 
time of sowing requirements for establish
ing luccrne from oversowing, he obtained 
satisfactorv establishment from both au
tumn and· spring sowings and concluded 
that sowing~ should be confined to the 
moister winter season. Further work sug
gested that spring sowing tended Lo give 
more reliable results in both North and 
Central Otago (Musgrave e1 al. 1974). 
However some of these results showed that 
two other important factors were operating 
(Mus grave and Lowther 1976), they being: 

I. That early seed lin g establishment was 
affected independently from the processes 
involved in these -;eedling~ becoming 
nodulated to become e tablished plant\. 

2. That there were strong sowing date x 
site interactions. 

These observations prompted more de
tailed investigations or the time of sowing 
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factor and its effect on legume 
establishment. 

Variables 

A series of ten climatic variables includ
ing soil and surface temperatures. soi l 
moisture, rainfall and humidity when com
pared with seedling establishment, nodula
tion percentage and plant establishment 
gave the following results (Musgrave 
I 976a): 

I. The conditions over the two weeks fol
lowing sowing appear to be the most im
portant, as the relationships become weaker 
when taken over a longer period. 

2. Seedling establishment was related to 
all the climatic variables measured. except 
rainfall. However the IOcm earth tempera
ture was significantly correlated with the 
other factors and thus reflected wide 
changes in the environment. Mu ltiple re
gression with other factors did not 
;ignificantly improve the relationship ob-

FIGURE 1: Relative seedling establishment in rela
tion to soil temperature. 

tained and the IOcm earth temperature 
alone accounted for 91 percent of the va
riation in seedling establishment. 

3. A similar situation was found for both 
nodulation and p lant establishment. where 
the IOcm earth temperature explained 48 
percent and 34 percent of the variations 
respectively. 

White clover 

Because of the close relationships ob
tained between lucerne establishmen t from 
oversowing and soil temperature. the pos
sibility that simi lar relationships cou ld be 
obtained with clover ovcrsowing was also 
investigated. 

White clover seedling establishment 
showed a sharp optimum at approximately 
6°C (Figure 1). which was similar to that 
obtained for lucerne. It seems likely that 
much of the increase in seedling establish-
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FIGURE 2: Relative percentage nodulation in rela
tion to soil temperature. 

ment is due to the increased germination 
rate associated with increasing temperature 
(McWilliam et al. 1970). As germination 
rate increases up to approximately 20°C 
(loc.cit.) the fall off after S-6°C is probably 
due to other factors associated with in
creasing temperatures, such as falling soil 
moisture levels. 

Nodulation percentage on the other hand 
remained at high levels until 4-S°C (Figure 
2). but then fell off quite sharply. Again the 
fall-off seems likely to be due to the factors 
associated with increasing temperature 
reducing rhizobia survival, as optimum 
nodulation and N-fixation are associated 
with higher temperatures (Gibson 1967 a & 
b). 

If the nodulation relationship was ex
pressed as a linear one. the slope was the 
same as that obtained for lucerne, but the 
regression line was shifted some 7-8°C 
higher than for luceroe. This suggests the 
clover rhizobia used are able to survive 
higher temperature conaitions than the 
lucerne rhizobia used. 

Plant establishment, being a combination 
of both seedling establishment and nodula
tion, reflected both' these factors and showed 
an optimum at approximately S°C (Figure 
3.). Although the results of During et al. 
( 1963) did not suggest that speed of ger
mination was important, these results 
confirmed the importance of germination 
rate in relation to obtaining good establish
ment (Brockwell 1962). As neither the 
lucerne nor clover results showed much of a 
difference between optimum temperature 
for seedling establishment and plant estab
lishment, changes in the nodulation per
centage due to improved seed treatment 
technology should not greatly affect the op
timum time of sowing. 

Using the value S°C as the optimum 
temperature for plant establishment, the 

FIGURE 3: Relative plant establishment in relation 
to soil temperature. 

optimum times of sowing at the seven sites 
used, taking the long term data available at 
Tara Hills (si te 1 & 2 - 3 years, si te 3 & 4 - 4 
years, sites S, 6 and 7 - 9 years) are shown in 
Table I. 

The optimum dates shown here are 
somewhat later than those recommended by 
During et al. (1963) and are commonly used, 
but the definite optimum obtained indicates 
that attention to lime of oversowing is es
sential for best results. 

Since long term meteorological data is 
available from hill sites a t Tara H ills. it may 
be possible in the future to take account of 
seasonal differences by use of the records 
collected from permanent meteorological 
sites on the flats . A preliminary look at the 
Tara Hills data suggests that the relation
ship between the temperatures on the flat 
and on the hill sites is a fairly constant one. 

Site factors 

Lucerne 
The results obtained in North Otago sug

gest that worthwhile establishment of 1-2 
plants per square metre can reasonably be 
expected in the following situations 
(Musgrave 1976b): 

1. On sites receiving a mean annual rain
fall of greater than SOOmm establishment 
can be expected on both sunny and shady 
aspects, even a t low altitude. 

2. On sites receiving less than SOOmm 
worthwhile establishment could only be ex
pected at h igher altitudes (6-700m) on 
sunny faces or on lower altitude shady faces. 

Even on the driest sites some seedling es
tablishment can be obtained, but failure of 
these seedlings to nodulate under these 
conditions often causes severe mortality. 

Other legumes 

According to White ( 1973), "Areas likely 
to give the greatest improvements in 
production for the least cost should be 
selected first. For example, in the develop
ment of tussock grasslands in Central Otago 
the yellow-brown earths will give greater 
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Table 1: Mean time of sowing for seven sites taken from 
meteorological records. 

Site Aspect 

1 sunny 
2 shady 
3 sunny 
4 shady 
5 sunny 
6 shady 
7 flat 

economic returns than the brown-grey earths 
which have moisture limitations. or the high 
country yellow-brown earths which have 
considerable nutrient and temperature 
limitation-... Even on the one soil. production 
from pastures on different aspecl'i can vary 
considerabl). particular!) in !cm rainfall 
area\ \\ ith strong pre\ ailing northwest 
"inds. Th1\ ha\ been hiehliehted in our O\\ n 
''ori... at Hunua (Whitey et~/. 1972) and by 
that of the Ministry of Agriculture and r,.,h·
erie~ at Coopers Creek (Radcliffe. 1971 ), 
(Table 2). 

"Table 2 shows that at both sites pasture 
production on the shady slope wac; double 
that from the sunny aspect. Although sunny 
slope' ma) produce more growth in the cool 
season. particular!) early spring when the) 
become \\.lrmer more quickl). production 
during the re'it of the year is greater on the 
more moi..,t shady slopes. These re,ult<> re
in force the "cll-l-.nown point that "herever 
pos-,iblc sunn) and shad) slopes should be 

Altitude Optimum time 
(metres) 

475 2nd week August 
475 1st week September 
880 3rd week August 
880 4th week September 

1070 4th week August 
1070 1 st week October 
1330 3rd week October 

fenced. developed and utilised sep
arately. IL would be sound manage1m:nt Lo 
graze sunny slopes in late autumn. winter 
and early spring. then move on to the shady 
slopes a\ they come away and the sunny 
countr) dries up in the northwester." 

The princ1pb 'uggested b) White ( 1973) 
have been used and e'ttended to some de
gree. to evolve gruing managemen1 at Tara 
Hills. a'> these re.,ults from stock mO\·ement 
records ~hO\\. . 

In Table 3 a brief de~cription is given of 
some reprc~cntative blocks at Tara Hills and 
their average stocking rate since first being 
oversown and topdressed is shown. For the 
few blocks which had not had some form of 
improvement before these records were 
started. the average stocking rate in their 
unimproved stale was 0.9 SU ha. Table 4 
shows the ~tocking rate for various l~pes of 
sunn) and dari... country. \\ hich have been 
calculated from contra•aing blocks of each 
category mentioned. It i~ made clear b) 

, . ::~ .. 

Table 2: Annual dry matter yields from improved pastures on north and 
south aspects (kg/ha) 

Site 

Coopers Creek. Oxford 
Hunua, North Canterbury 
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Rainfall 
(mm) 

1070 
650-750 

North 
(sunny) 

2370 
2100 

South 
(shady) 

4220 
4190 



Table 3: Stock carrying capacity of blocks of various aspects and 
altitudes at Tara Hills 
Proportion of Altitude Mean stocking Block No. Area (ha) 

sunny country range rate (SU/ ha) 
(%) 

60 201 79 
61 85 28 
62 188 91 
64 400 78 
65 165 18 
68 334 60 

Note: 1SU/ha = 04 SU/ acre 

these tables that the lower altitude, darker 
blocks are the most productive, while at 
higher altitudes the productivity of the dark 
country declines more rapidly than that of 
the sunny country. There is also some in
dication that the effects of the lie of the 
country change with altitude in that the low 
altitude sunny face running ENE-WSW has 
a lower stocking rate than the NNE-SSW 
face, but at higher altitude a ~omewhat 
simi lar comparison tends to show the ENE
WSW lie as having a higher stocking rate. 
Since the lower al.1i1ude dark country is the 
most productive, this type of area should be 

low 1.96 
low 2.00 
low 1.47 
mid 1.50 
mid 1.70 
mid-high 0.98 

given high pnonty when considering a 
developmen t programme. 

Since the ability lo winter stock is the 
main restriction to increasing stock numbers 
in the high country it is important to ap
preciate the complementary nature of sunny 
and dark blocks. This is illustrated in Figure 
4. which shows the pattern of utilisation of 
blocks 61 and 62 which are mainly used a 
hogget hlocks. Thus the sunny block is used 
mainly for wintering the hoggets without 
supplementation, with relatively Jig.ht 
stocking over the growing sea~on. In con
trast. the dark face is too frozen up to give 

Table 4: Calculated carrying capacity of various types of sunny and 
dark country 

Stocking Rate (SU / ha) 
Type of Country Sunny Dark 
Low altitude catchment 
running ENE - WSW 1.39 2.24 
Low altitude catchment 
running NNE - SSW 1.85 2.37 
Mid altitude catchment 
running ENE - WSW 1.43 1.76 
Mid-high altitude catchment 
running NNE - SSW 1.02 0.90 
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FIGURE 4: The stocking rate (stock units per hec
tare) carried on sunny and dark faces of a low 
altitude catchment running NNE -WSW. 

worthwhile grazing over winter, but is 
capable of carrying 3.5 SU / ha over the Oc
tober-May growing season and provides 
most of the grazing for the hoggets over this 
period. Using improved sunny and dark 
blocks in this manner allows the Tara Hills 
hoggets to be brought to satisfactory 
liveweights (approximately 45kg) for mat
ing in their second autumn (J. R. Stevenson, 

pers. comm.). Similar use is made of other 
sunny and dark blocks with other classes of 
stock, i.e. the ewe flock spending most of the 
winter on a spelled sunny block (No. 65). 
While this system does not give the most 
efficient utilisation of herbage produced, 
balanced development of both sunny and 
dark aspects offers an economical solution 
to the problem which often confronts run
holders after starting oversowing - that of 
increased summer production, without any 
real increase in wintering capacity. 
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Dill and high-eountry 
1976 • seminars 

W. G. Kreger 

Jn September and October of last year, 
the Tus ock Gassslands and Mountain 
Lands Institute sponsored and conducted a 
series of four regional seminars dealing with 
topics of intere t to persons, agencies and 
organisations working in the tu sock grass
lands and mountain lands of the South 
Island. 

The first, at Queenstown , on 17 Sep
tember, was designed for those in the 
Southland and Otago regions . The second 
was held at Blenheim on 21 September for 
the Marlborough region . The third was held 
at Lincoln on 5 October and was concerned 
primarily with the North Canterbury 
region. The final seminar was held at 
Timaru, 19 October, for the South Canter
bury-North Otago region. 

The purpose of the seminars was three
fold. First, they provided for the collection, 
analysis and dissemination of information. 
Second , they provided for a free exchange 
of opinion and discussion of topical issues. 
Third, and perhaps most importantly, they 
brought together repre entatives of many 
differe nt agencies, scientists, advisers and 
farmers - all with a common interest in the 
hill and high-country but with differing 
views in some cases on how certain prob
lems should 'be approached. 

Part icipation 

Agencies represented at the seminars in
cluded catchment authorities, Ministry of 
Agriculture and Fisheries, Ministry of 
Works and Development, Department of 
Lands and Survey, DS IR, counties, Rural 
Bank and Finance Corporation, Economic 
Service of the Meat and Wool Boards, Na
tional Parks, Forest Service, Lincoln Col-
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lege, University ofOtago and, at three of the 
four meetings , Federated Farmers. 

In the four seminars, a total of more than 
200 persons attended, the largest single at
tendance being 66 at the initial Queenstown 
seminar. 

The meetings were organised and chaired 
by Mr I.G .C. Kerr, Management Officer. 
Institute staff making presentations at the 
seminars, in addition to Mr Kerr, included 
Professor K. F. O'Connor, Mr Graham 
Dunbar and Mr John Hayward. Other ac
tive participants at all or several of the 
seminars included Dr David Scott, Grass
lands Divi ion, DSIR, Mr David Musgrave, 
Tara Hills High-Country Resea rch Station, 
Mr Alan Nordmeyer, Forest and Range 
Experiment Station, Mr Ken Ackley, Lin
coln College. Mr Des Gregan, Department 
of Lands and Survey, and Messrs B. S. 
Whitty and G. T. Mar of the Economic 
Service of the .z. Meat and Wool Boards. 

Topics discussed 

The procedure followed in each of the 
full-day seminars was to open the meeting 
with a presentation dealing with the econ
omic climate of the hill and high-country 
interspersed with and followed by 
discussion. 

The second topic on each agenda was that 
of regional planning, followed by presenta
tions on range and watershed management. 

The remainder of each seminar was 
devoted to discussing ma tters of particularly 
local interest and importance. Some of these 
subjects had been submitted as topics prior 
to the seminar; others were rai ed spontan
eously. They included weed control, rural 
fire protection and prevention, land reti-



rement and fencing, cattle, recreational use 
of the hill and high-country, noxious an
imals and their control, forestry, wetlands 
preservation, wildlife management, land 
and water use conflicts, pastoral lease rent
als, irrigation, shallow soils, stock limita
tions and insects. 

Economics 

At Queenstown it was noted that the 
high-country farmer is more acutely 
influenced by weather, isolation, labour 
supply, wavering market prices and lack of 
opportunity for diversification than is his 
lowland counterpart. Cattle numbers were 
believed to be declining with a trend 
towards more sheep. The discussion turned 
to the matter of pastoral leases with one 
participant claiming the proposed increases 
were equitable. New suggestions heard 
from runholders since the decision was 
made to review again the matter did not 
impress him. There must be a realistic re
turn on Crown land, he said, otherwise it is 
not fair to the average taxpayer and the 
non-farming community to carry a burden 
out of proportion to high-country land 
values. He added that when a run is sold, the 
capital gain in the unimproved land goes to 
the vendor of the lease, not to the lessor, the 
Crown. The point was raised in discussion 
that run sales are comparatively rare events 
and that increased rental charges may bring 
some runholders to seek land reclassifica
tions. In defence of freeholding, one par
ticipant said that paying on a mortgage is 
more attractive than paying rent. In rebut~ 
tal, it was said that the runholder would be 
better off if he invested off the farm as he 
would receive a better return on his capital 
than he would through freeholding. 

At Blenheim the matter of rentals was 
again raised , defended and challenged. One 
participant said that increasing rents will 
only bring about a decline in land develop
ment. Basing rents on land market value 
was termed a "red herring" because most 
run holders will never sell. Another claimed 
the rent i~sue was only minor and that 

making more technology available was 
more important. It was claimed that the 
Crown is getting the advantage of im
provements made by runholders; this was 
countered by a statement that the Crown is 
providing the research and assistance to 
make such improvement possible. High 
land values may not exist in a few years, it 
was noted , as costs of.transport and fertiliser 
have to be absorbed. Gorge runs and extra
dry runs were cited as having bleak futures 
and it was predicted that some would be 
winding down development as costs in
crease. Labour units are used effectively in 
Marlborough, it was said, and current in
creased production is keeping pace with 
rising costs. Care was called for when ad
vising farmers how to cope with economic 
problems as "most runholders can handle 
the situation without advice." Another par
ticipant added that we cannot afford to let 
the high-country farmer down; he must be 
encouraged to high-level husbandry or 
there will be weed problems, etc. 

Mr Mars opened the Lincoln seminar 
with an excellent illustrated analysis of 
high-country economics. While most run
holders are financially solvent, inflation has 
had disastrous effects and there is too much 
dependence on the wool market. Other 
comments included the view that asset 
backing has increased on the average run 
even though liquidity has declined and that 
the average run holder is reluctant to borrow 
for improvements. Another said borrowing 
is not economically feasible; interest is too 
high in rel a ti on to return on ca pita!. The 
question was raised if investment in high
country farming is really worthwhile today 
with markets uncertain and costs rising. As
sets are being built by improvement, it was 
noted , and if productivity is not maintained, 
neither are assets . Oversowing and top
dressing investment was noted as not 
necessarily adding to income. Mr Mars 
concluded the topic on a relatively optimis
tic note: "If you can keep farmers 
financially liquid, they will continue to in
crease production." 

At Timaru Mr Kerr and Mr Brian Willis, 
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Farm Advisory Officer, Fairlie, presen~ed a 
review of economic conditions prevailing in 
the high-country. In the current year, said 
Mr Willis , runholders can expect little more 
than a "comfortable" return. He noted that 
planned and integrated development is 
profitable in the high-country and that the 
livestock incentive scheme has real value to 
the runholder. He noted that it takes longer 
to realise a return on investment in the 
high-country but described the future of 
high-country farming as "rosy." He added 
that there is scope for increasing rentals, but 
said that such increases should not impose 
hardships. Mr Willis' "rosy" outlook came 
under some criticism in light of continually 
increasing costs, especially for fertiliser and 
petroleum products. He maintained, 
nevertheless , that the future is bright, 
especially with irrigation. Vegetation is the 
single most important factor, he said, and 
feed must be utilised in the most efficient 
manner. Irrigation and its complementary 
effect on dry land development will mean 
more stock units, better feed utilisation and 
feed conservation for the winter. Flushing 
and tupping on irrigated land will also in
crease lambing percentages, he said. Mr 
Kerr detailed the total land use of 1250 
South Island hill and high-country farms 
(1.8 million hectares and 3.2 million hec
tares respectively) with a gross 1972/ 73 in
come of approximately $79 million ($51 
million and $28 million) which compares 
with $1534 million for all New Zealand 
farming income. 

One participant said that the future of the 
high-country is entirely dependent on the 
wool market as wool represents about 70 
percent of income. The use of water for ir
rigation was questioned in light of the cur
rent energy crisis which gives electric power 
generation a high water use priority and one 
participant noted that the hydro potential is 
worth more than farming in the Upper 
Waitaki and the generated electricity saves 
in overseas funds used to buy oil. But, he 
added, there will be quite a bit of water 
available for irrigation . 

The matter of pastoral lease rentals was 
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again a topic of discussion with one par
ticipant critical of the land value concept of 
rental charge determination. He said very 
few runs change hands and, when they are 
sold, the sale is seldom for purposes of 
capital gain. Fertilisers have improved 
profits , he said, but if rents are too dras
tically increased , fertiliser use will decline. 
Another noted that, until now, rents have 
not been a factor in determining the sale 
price ofa run . But, if rents are increased , the 
market value of ~n individual run will 
drop - and that value is the basis for rent 
fixing. He added that the most equitable 
method in his opinion would be to go back 
to the carrying capacity of the land rn its 
unimproved state. 

Regional planning 

At Queenstown Professor O'Connor read 
the notes prepared on regional planning by 
Mr Ackley. His theme was that regional 
planning, far from being a threat to local 
autonomy, is the only sensible way to 
achieve economic, ocial and environmental 
viability for both :arge and small commun
ities. He maintained that a strong regional 
planning body can strengthen the links 
between town and country and prevent 
over-centralisation. Subsequent discussion 
gave rise to the opinion that present town 
and country planning is based primarily oa 
urban needs and opinions. One participant 
said that there is a need for correlation 
between planners, decision-makers and the 
affected parties. "Planners can too easily 
work in a vacuum," he said. The subject of 
Regional Soil and Water Management 
Plans was introduced via a reading of a 
ministerial statement. Surprisingly little 
discussion followed on what will clearly be a 
major planning basis in the near future. An 
opinion was expressed that planning cannot 
be based completely on what people want 
but more on what the land can stand in 
terms of capability. Constraints, therefore, 
should be the basis for planning. Great 
plans can be devised, it was noted, but un
less the affected people agree with them, the 



end result is a solid wall of opposition. 
At Blenheim Mr Ackley's presentation on 

regional planning brought forth some 
interesting discussion. Financing such 
planning was cited as one obstacle and it 
was suggested that Government would have 
to provide financial support. That drew the 
comment that Government would then 
want too much control over regional affairs. 
Other points raised included how to define 
optimum community size and going back to 
the provincial system. Marlborough, it was 
stated, has 5 percent of New Zealand's total 
land but only about 30,000 people. Two
thirds of land is Class VII and VIII, and 
money cannot be raised for regional plan
ning. There had been a regional planning 
authority, it was pointed out, but it became 
too expensive to operate. When one local 
authority withdrew, the scheme failed and 
Government did not assist financially. It 
was too dominated by one territorial auth
ority, another participant claimed, and that, 
rather than Jack of funds, led to its downfall. 
The main problem, it was stated, is that 
everyone is interested in their own field a nd 
resents outside interference, especially from 
ac.J hue buc.Jie:s. The final wmment on plan
ning was that it must first be determined 
what the people of the district want before 
going into planning and creating uncertain
ty and suspicion. As things are now, people 
have little voice in major decisions which 
greatly affect them. 

At Lincoln Mr Ackley's discussion 
brought up the question as to whether city 
services should be expanded to better serve 
the rural community. The question was also 
raised as to whether or not it makes sense to 
educate rural children in the same manner 
as city children. The successes and faults of 
the Tennessee VaJJey Authority were dis
cussed as an example of an extensive plan
ning scheme and the point was made that in 
New Zealand, planning has tended to be 
aimed at economic development without 
taking other factors into account. 

Mr Ackley's regional developmenc pre
sentation at Timaru drew comment regard
ing the importance of water in such plan-

ning and the point was raised that catch
ment authority powers might be taken over 
by a higher regional authority. Other com
ments included a need for Government di
rection in planning so that planners can vi
sualise what a region should ultimately 
become. This was countered by an opinion 
that action must be motivated and inspired 
within the region itself, not from Welling
ton. It was noted that national policy on 
planning is at present Jacking, as is the case 
with national transport policy, a factor cer
tainly vital to regional planning. One com
mented: "We've beard all the principles of 
regional planning but no one has yet 
defined a region or indicated what a region 
should be. We're getting nowhere." 

Range management 

At Queenstown Prof. O'Connor noted 
that items of information are coming forth 
which can improve land management prac
tices. Work is being carried out to determine 
biological and climatic limitations for 
productivity in the high-country. Research 
is under way into the relationships between 
growth, distribution and mineral content of 
soils. Other work being done includes study 
of effects of resident vegetation on sown 
vegetation, the effects of soil temperature 
and moisture on establishment of vegeta
tion and effects of seed coatings. It was not
ed that production from dryland im
provement is highly variable and that re
sults can be very erratic without irrigation. 
Much work remains to be done with Lotus 
and the solving of the Hieracium problem. 
Dr Scott noted that years ago the effects of 
iodine deficiences on stock were discovered 
and then forgotten until recently. 

At Blenheim Mr Musgrave outlined the 
work being done at Tara Hills and discussed 
establishment of vegetation and the impor
tance of fertiliser, existing vegetation, tem
perature, time of sowing and seed inocula
tion. He noted that there is need for im
provement in pelleting and inoculation. He 
also reported on lucerne oversowing trials 
and animal studies, especially hogget nutri-
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tion and increasing fertility. Dr Scott 
reviewed the work done by and currently 
under way at Grasslands Division, DSIR. 
These included oversowing and topdress
ing, grazing patterns, irrigation yields in 
high-country soils and mineral nutrition of 
sheep. Current research is being done on 
plant breeding, seed pelleting and in other 
areas, including studies of Hieracium. He 
predicted it would be five years before 
something can be done about this rapidly 
spreading weed. Mr Dunbar reviewed work 
done and in progress at the Institute, in
cluding revegetation with native species. 
Di cussion revealed that Hieracium is a se
rious problem in Marlborough and it was 
suggested that it be declared a noxious 
weed. Regarding management, it was 
pointed out that there is no point in spend
ing money on oversowing and topdressing if 
stock production is not going to be in
creased. Too much pres ure is being put on 
Class VI land, it was claimed, and its stock 
carrying capacity is not really known. In 
reply, it was claimed that the farmers know 
what can be done but are conservative and 
inclined to grow to keep up with costs rather 
than attain maximum stocking rates. 

Dr Scott led off the range management 
portion of the Lincoln seminar, reviewing 
Grasslands Division research and noted 
that trials have , 1iown that irrigation can 
increase pasture yii;1J to 14 to 19 tonnes/ ha 
on good soil and to 4 Lo 6 tonnes on shallow 
outwash soils. Mr Dunbar reviewed Mr 
Musgrave's work at Tara Hills (in his ab
sence) and then discussed Institute work, 
especially at Mesopotamia, Glenthorne and 
in the Grampians . A Forest Service repre
sentative reported on surveys of watershed 
condition , forests and grasslands above 
IOOOm. Tussocks are returning on the West 
Coast, he said, with opposum control. while 
the tussocks east of the Southern Alps are 
generally deteriorating as in the Waimaka
riri where ground cover is completely gone 
in some dry areas. Yet, opposums are ruin
ing West Coast forests . He strongly ad
vocated the use of exotics for high-country 
afforestation, saying they are the only trees 
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that will grow in such region - despi te 
what some environmentalists might think. 
Discussing oversowing and topdressing, he 
said that considerable quantities of super
phosphate are needed to revegetate with 
white clover and Lotus, and that Lotus seed 
is hard to get in the quantities needed, and 
also expensive. But the Lotus being used 
resist grass grub and porina, and does not 
cause bloat. Hard-headed decisions are go
ing to have to be made regarding land use. 
he said. Timber can grow to high altitudes 
and should return the required JO percent 
on capital but farmers are not interested in 
trees. 

At the Timaru seminar, Dr Scott again 
outlined the Grasslands Division research 
programme over the past five years. He was 
followed by Mr Musgrave and Mr Dunbar 
discussing the work at Tara Hills and at the 
Institute respectively. The point was raised 
in di cussion that in the Mary burn irrigation 
area, sown in 1971 , productivity wa not up 
to expectations because growth is being im
peded by a fungal root rot in clover. It was 
advised that set stocking be avoided in such 
situations because when the plants are too 
intensively grazed, the organisms tend to 
take over. The fungus has not appeared in 
dryland areas, however. Dr Scott said that 
Hieracium in some density is probably with 
us forever. It may be economic to spray, but 
only if it can be quickly replaced with other 
plants. 

Watershed management 

On the subject of watershed management 
at the Queenstown seminar. Mr Hayward 
summarised the five years of research con
ducted at Tories e, noting that the conclu
sions arrived at will be published shortly. 
Results appear to show, he said, that the 
stream channel itself and riparian land 
within a few metres of the channel are the 
most important parts of a catchment for 
producing flood flows . 

Mr Hayward's Blenheim report on the 
Torlesse project drew the comment that 
there should be little bank protection 



planting of poplars and willows because 
they use too much water. 

At Lincoln Mr Hayward's report on Tor
lesse generated nearly two hours of discus
sion and questions. He stressed that wa
ter hed management objectives should be 
clear in terms of desired water quality, yield 
and rate of flow. A comment that high
country soils are rapidly deteriorating 
brought forth the comment that 3 million 
tonnes of superphosphate would be needed 
to remedy the situation. It wa noted that 
erosion today is probably not as bad as it 
was 5000 years ago. Other issues raised in
cluded careful evaluation of success before 
trying to improve high-country land, reti
rement fencing of riparian lands and the 
classiffication of bush remnants as priority 
areas. 

At Timaru Mr Hayward's presentation on 
the Torlesse project drew questions on the 
effects of frozen ground and rapid thaws 
affecting flows , and there was active discus
sion of the interpretations of results 
reported. 

Other topics discussed 

Other ubjects discus sed at the Queens
town seminar included investment priorities 
and it was said that fertiliser application is 
economically justified for production, but 
not for stabilisation , except where lower al
titude lands are improved as a result. With
out grazing control, it was said, fertiliser is a 
wa te of money. Fencing for controlled 
subdivision wa pointed out as a good 
investment. 

One participant expressed the opinion 
that runholders should be given the option 
to use land for other than pastoral pur
po es - such as recreation. 

Cattle came under strong criticism. 
Numbers were too high , it was claimed , and 
now the carrying capacity of the land has 
deteriorated. Cattle in bogs and other ripa
rian lands were cited as being especially 
destructive . It was stated that only one year 
in the la t seven have cattle been more 
economic than sheep. 

Unlike the situation in Southland-Otago, 
participant at the Blenheim seminar had no 
objections to cattle. Numbers are slowly 
growing as land is being developed. Sheep 
and cattle are both stocked at low rates, the 
latter considered to be well below capacity. 
Further discussion observed that runs such 
as Molesworth have little wintering land for 
sheep and, therefore, are better suited for 
cattle. 

The spread of Pinus contorta was cited as 
a problem in Marlbrough and one per on 
said that all pine species were becoming a 
problem. It was suggested that protection 
and / or production forestry would be a more 
appropriate use of much pastoral land. 

At Lincoln the spread of broom in the 
Hanmer region was pointed out and one 
participant said that broom country is good 
tree country, broom serving as a useful in
dicator as to where forests should be 
established. 

One participant questioned the amount 
of money being spent on eradicating sweet 
brier and matagouri, and another voiced the 
opinion that nodding thi tie is not a serious 
problem on well-vegetated hill country. 

Regarding wetlands preservation, a 
representative of the Lands and Survey 
Department said that preservation is a 
departmental concern. But the wetland 
concept needs more precise definition. The 
opinion was expressed that more thought 
should be given to lowlands in management 
plans, perhaps including the fencing off of 
many small swampy areas. It was noted that 
the Wildlife Service has been working on 
wetlands development programmes in the 

orth Island for some fifty years, but only 
for the past two or three years in the South 
Island. 

Wetland discussion led to the subject of 
game bird management and it was noted 
that Canada geese and mallards are pests in 
some area . 

General discussion at the conclusion of 
the Lincoln seminar included alternatives to 
retirement fencing - such as placing them 
lower and allowing occasional grazing 
above the fence line. 
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It was observed that people are aware of 
the high cost of retirement fencing but at 
present there is no satisfactory alternative. 
Grazing of some retired land is permitted 
under restricted permit agreed upon by the 
runholder and the Land Settlemen t Board. 
One participant said retirement fencing is 
not always a productive investment and the 
fixed policy should be dropped. Another 
countered with the claim that large areas 
must be retired in the interests of soil and 
water conservation. 

Some superphosphate applications were 
questioned and it was noted that some runs 
do not see any productive results for years. 
Topdressing to achieve a 2.5 ewe per hectare 
stocking rate was cited as not being econ
omical under current market and cost 
conditions. 

In conclusion, it was stated that occupa
tion of the high-country is of national con
cern - if it is not productive, it should go to 
another use such as recreation. 

At Timaru, there was a discussion of 
shallow soils a nd the opinion was stated that 
there is, perhaps, a case for retirement of 
low-altitude shallow soil lands. Many such 
areas of Acheron or Mackenzie soils are 
probably not worth trying to revegetate and 
should have Light or Itil grazing pressure 
only. The consensus was that we really don't 
know what to do with such lands unless in 
time irrigation becomes a practical reality. 

One runholder was critical of the lack of 
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progress being made in revegetation of 
sunn) faces with less than 500mm annual 
rainfall. "There i high evaporation. spelling 
doesn't work and now Hieracium is taking 
over. Science is doing nothing to solve the 
problem," he said. 

The point was raised that there should be 
a method devised for assessing the recrea
tional potential of land and this drew the 
comment: "Why collect information if you 
don't know what you're going to do with it?" 
The matter was debated as to whether it is 
best to plan ahead for recreational land use 
or wait until the demand develops. 

Regarding rabbit control, the suggestion 
was made that 1080 poison should be man
ufactured either in Australia or New 
Zealand and stockpiled rather than depend 
on supplies from Japan which could be 
uncertain. 

Conclusions 

This account presents some insights into 
the range of opinion on matters of high
country in terest held by persons dealing 
administratively or technically with the high 
country. The opinio ns expressed are not 
necessarily those of the organisation for 
which the individual stating them works. No 
attempt has been made as yet to reach con
sensus on these topics. It is well for all of us 
dealing with the high country to be aware of 
others' opinions and the reasons for them. 



Aeeess and trespass 
Ruth Richardson 

Ever since the enactment of the Trespass 
Act in 1968, there has been general ferment 
in farming circles to have the law strength
ened. All .reform efforts have been sin
gularly unsuccessful. To discover why, it is 
important to isolate the basic premise of the 
Act and to assess the reform suggestions in 
the light of that basic premise. 

The Trespass Act 1968 strikes a quite 
deliberate balance between the interests of 
landholders and the interests of those who 
wish to roam the countryside. That balance 
is achieved primarily by the Act's refusal to 
penalise trespass per se. The Act is deliber
ately designed so that some other mischief 
must have occurred in conjunction with the 
act of trespass before penalties are applied. 
This "double mischief' te t is the ba ic 
premise of the Act. 

The double mischief test 

Listed below is the range or double mis
chief situations penalised by the Act: 

• Trespass, plus failure to leave after 
warning; 

• Trespass, plus failure to comply with 
warning-off notice; 

• Trespass, plus disturbances of domestic 
animals with dog or firearm or vehicle; 

• Trespass, plus discharge of firearm on 
private land ; 

• Trespass, plus failure to hu t a gate. 
Tre. pass in all these si tuations is presence 

on private land without lawful authority. 

Trespass with gun or dog 

Federated Farmers of New Zealand 
(Inc.) has been a consistent and persistent 
advocate of the creation of an offence of 
trespassing on private land accompanied by 

a gun or dog without reasonable excuse. 
Successive Governments have just as con
sistently refrained from taking this reform 
step for two reasons. First, this reform 
would disturb the present balance struck by 
the Act and, second, it fails to meet the 
double mischief test. The Government 
Caucus Committee on Noxious Animals 
Control and Related Matters (Report -
August 1974) addressed itself to the merits 
of this reform step and assessed it in the 
following way: 

"Part of the problem is the current lack of 
control over deliberate trespass by shooters. 
The Federated Farmers of New Zealand 
recommended to the Committee that the 
Trespass Act 1968 be amended to make 
tre pass with a firearm or dog a statutory 
offence. Although the Committee considers 
that act ion is necessary to provide landhold
ers with a greater degree of .security from 
tre pass with a firearm than exists at present, 
we are not convinced that the amendment 
proposed to the Trespass Act is the most 
appropriate means of achieving this objec
tive. Trespass with a firearm , by itself, must 
be considered a lesser penalty than, for ex
ample, failing to leave the property when 
ordered to do so by the landowner or oc
cupier and accordingly it should attract a 
lesser penalty. This is unl ikely to be an ef
fective deterrent to those who presently 
flout the law. Furthermore, the very nature 
of the back-country with its large areas and 
lack of marked boundaries presents situa
tions where unwitting J. J accidenta l tres
pass by recreational hunters is inevitable." 

Report of Government Caucus 
Committee 

The law governing trespass is not located 
exclusively in the Trespass Act, as illustrated 
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by the range of recommendations by the 
Government Caucu Committee. One of 
the tasks given that Committee was to dis
cover whether the control of noxious an
imals was being hindered by access prob
lem or present tenures. The discussion of 
access problems inevitably centred on the 
adequacy of our trespas laws. In rejecting 
the proposition that a strengthening of the 
trespass law would occur simply by an 
amendment to the Tre pass Act creating an 
offence of trespass per se with a firearm or a 
dog, the Committee recogni ed that the 
Trespass Act 1968 plays but a residual role 
in remedying the kind of problems that 
prompted the enquiry. In their quest to en
sure a greater degree of security from tres
pass with a firearm, the Committee canvas
sed not only possible amendments to the 
Trespass Act, but also the impact of high 
game meat prices, the registration of firearm 
user , the adequacy of the Dog Registra
tion Act, the law on noxious animal and the 
avaflability of rea onable physical acce to 
recreational Crown Lands. The Committee 
concluded that all the e factors warranted 
scrutiny to ensure that adequate security 
was given to landowners or land occupiers 
from deliberate trespas . 

Two trespass reforms have followed that 
report, although not necessarily prompted 
by it. 

Civil Aviation Regulations Amendment, 
1975 

The 1975 amendment to the Civil Avia
tion Regulations declared that no person 
shall carry out an aerial search for, or shoot , 
or immobilise, or recover, any wild animal 
unless either one of two conditions have 
been met: 

• Either prior written approval from the 
occupier mu t have been gained, or; 

• Prior written approval must have been 
gained from the administering authority 
such as a statutory board or a Government 
department. 

The amended regulation require this 
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written approval to be in the pos e ion of 
the operator and ighted by the pilot in 
command before the commencement of the 
flight. 

New Zealand Walkways Act, 1975 

This legislation is designed to tap the 
voluntary co-operation of landowner in 
order to satisfy the de ires of tho e who wish 
to roam the country ide. During the passage 
of this Bill, Federated Farmers threatened 
the Select Committee that their member 
would have no option but to withdraw the 
vital voluntary support for this legi lation 
unless a statutory offence of trespass with a 
gun or a dog was created. These represen
tations prompted a special trespass code to 
be included in the Act. lt is quite significant 
that the Federation's demands were nor met 
by an acros -the-board trespass reform . 

Under Section 40 of this Act. it is an of
fence to leave a walkway with a gun or a dog 
and to go on to the adjacent private land 
without the authority of the occupier. This 
reform i worthy of analy is to di cover why 
the legislature has granted in the context of 
walkways what it refuse to grant under the 
general trespass law - that is, the creation of 
an offence per se for trespass with a gun or a 
dog. 

The double mischief test is met under the 
Walkways legislation in an interesting way. 
The succe s of walkways hinges entirely on 
the voluntary co-operation of the landhold
er. That voluntary co-operation expo es 
the landholder to an extra degree of trespass 
risk that·would not be experienced but for 
the decision to allow a walkway to cros the 
owner's land. That voluntary exposure to an 
extra degree of risk is in effect balanced by a 
more stringent tre pass code for tre pass 
from a walkway. The double mischief oc
curs in this ca e by trespass, plus taking ad
vantage of the vulnerable position that the 
:-valkway "landowner" is voluntarily placed 
10. 

It is clear to me that if the farming com
munity is going to be successful in securing 
some reform to the tre pass law, then we 



must meet the double mischief test. Any 
other starting point jeopardises our reform 
chances. A number of reform options exist 
and to start on the Trespass Act itself: 

Suggested Reform of the Trespass Act 
This Act is ripe for reform in th ree areas: 
I. Procedu re: 
2. Range of penalties; 
3. Range of offences. 
Procedure 
I make no apology for starting with 

procedure as the present manner in which 
an alleged breach of the Act must be 
prosecuted is. at best, a disincentive to take 
action and. at worst, can negate the opera
tion of the Act. Currently proceedings for 
any offence must be taken by way of a 
private prosecution. This requires the land
holder not only to lodge the initial com
plaint but also to lay the "information" - a 
process which the Police normally 
undertake. 

The Federation has advocated that 
proceedings for any offence under the 
Trespass Act should no longer be dependent 
upon the initiation of a private prosecution. 
The Police are there to enforce the law and 
they should adopt their usual role in the 
enforcement of trespass offences. 

I would suggest that the following range 
of persons only be empowered to make a 
complaint leading to a prosecution: 

The owner; 
Any person in lawful occupation of the 

land: 
Any person acting under the expressed or 

implied au thority of the owner or person in 
lawful occupation. 

Range of Penalties 
The monetary penalties imposed under 

the Act were set in 1968 and reftect money 
values at that time. Innation, together with 
the more lucrative game meat markets. has 
rendered the level of the penalties a fairly 
cheap deterrent. 

Section I 0 of the Act permits the Court to 
cancel any firearm registration or permit 
upon conviction of any Trespass Act of
fence. Another string should be added to the 
Court's bow by enabling it to confiscate the 

firearm itself. 
Range of Offences 
Section 4 of the Act creates a warning-oil 

mechanism whereby a person caught tres
passing may be formally warned off. This 
warning-off notice is operative for six 
months and will convert any subsequent act 
of trespass by that person within the six 
month period to a criminal offence. 

The Federation has advocated strength
ing of the warning-off notice mechanism in 
the following way: 

T hat the Court may be empowered to 
administer a warning-off notice to any per
son convicted of any offence under the 
Trespass Act, the Arms Act. the Police Of
fences Act or the Noxious Animals Act. T his 
judicial warning would be administered al 
the time of conviction and would be appro
priate where trespass had been an element 
of the ofTence. 

Thal an owner/ occupier be empowered 
to administer a warning to any person. 
whether that person had actually trespassed 
or not. This suggestion may need 
qualification so that it applies tO any person 
who is reasonably believed lo have tres
passed on any private land. 

That the period for which the warning-off 
notice lasts be extended from six months to 
two years. 

T hat proof of service of a warning-off 
notice be regarded as sufficient proof of the 
matters prior 10 any subsequent act of tres
pass. (If you think that this is gobbledegook, 
I can assure you it is a useful procedural 
reform .) 

Section 7 of the Act requires shut gates to 
be left shut. Just as crucial. however, is the 
converse situation: it should also be an 
offence to shut a gate that the trespasser 
found open. 

Noxious Animals Act, 1956 

It is not enough to tinker with the Tres
pass Act. Much of the problem. particularly 
in the high-country, is experienced with re
spect to noxious animals. The Noxious An
imals Act 1956 issues a general invitation to 
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the community at large to hunf and kill 
noxious animals. This general encour
agement to "go get 'em" is qualified by the 
ineffectual proviso that the right to hunt and 
kill noxious animals does not of itself 
"confer on any person the right of entry on 
to any land." This proviso lacks any sanc
tion and accordingly is honoured in the 
breach. The significance of the lack of a 
sanction was demonstrated in a Supreme 
Court decision (Dowdell v. The Police 
(1970), NZLR 486) where a prosecution was 
brought under the Arms Act against a tres
passing deer hunter. The issue was whethe.r 
the deer hunter had a lawful, proper and 
sufficient purpose for possessing a firearm. 
The Court held that the hunter must have 
had a lawful purpose as he was after noxious 
animals and it did not matter that he was 
trespassing to get them because that trespass 
was not an offence in terms of the Noxious 
Animals Act. 

I would propose that this gap in the law 
be filled by an amendment to the Noxious 
Animals Act qualifying the right to "go get 
'em" in the following way: 

Easy (?) saving 

For those wanting to put aside a bit of 
money for the proverbial rainy day, here is a 
system guaranteed to work and with an ini
ttal investment of only one cent. 

Here's what you do: On the first day of 
the month you save one cent. On the second 
day you save two cents; you now have a 
grand total of three cents. On the third day 
you add twice the amount you have already 
saved, six cents. On the fourth day you again 
add twice the amount you have already 
saved; you have by the end of the third day 
accumulated nine cents so you now add 18 
cents giving you a total of27 cents at the end 
of the fourth day. On the fifth day you do 
the same tiring; double your savings and put 
it in the jar with the 27 cents. You now have 
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Provided that nothing in this subsection 
shall authorise any person to hunt or kill any 
nox.ious animal on any land without the 
authority of the owner or occupier of that 
land. Every person commits an offence 
against this Act who hunts or kills nox.ious 
animals on any land without the authority 
of the owner or occupier of that land. 

Conclusion 

Despite all this preoccupation with the 
law, it does have its limitations. All the law 
in the world won't help you physically catch 
a trespasser and there lies the heart of the 
problem. The law has, therefore, quite a 
part to play as a deterrent. In setting deter
rents, we must recognise that there is an 
element in the community which has no re
spect for the law and its edicts, and will not, 
therefore, respond to the deterrent in the 
manner intended. Effective trespass control 
requires fit farmers, responsible public, 
adequate law and a strict application of that 
law by the judiciary. 

saved 81 cents. 
And that's all there is to it: simply double 

the amount you have saved each day and 
add it to what you have accumulated. Thus, 
on the sixth day you add $ 1.62 to your 81 
cents and you have $2.43. 

Nothing to it! Yet it does get a bit more 
difficult as the month drags on. However, if 
you con tinue to follow the syste m to the end 
of the month you'll find that your jar (by 
then you'll need a woolshed!) contains no 
less than $686,303,773,648.83. But that's 
only for a 30-day month. [fthe month has 31 
day" and you stay with the sy<>tem you'll 
have saved two trillion, fifty-eight billion, 
nine hundred eleven million, three hundred 
twenty thousand, nine hundred fotty-six 
dollars and forty nine cents 
($2,058,91 1,320,946.49) and the Govern
ment will be borrowing fr0m you instead of 
from overseas banks. 



Book review 

The ehanging Vegetation 

of Molesworth Station, 

New Zealand- 1944 to 

1971 
by Lucy B. Moore , Botany Divison, DSIR 

New Zealand Department of Scientific and Industrial Research Bulletin 
217, 1976; 118 pp, 197 figs. - Reviewed by G. A.Dunbar. 

In a wide variety of circumstances, it is 
surprising how the mention of the name 
"Molesworth" in conversation will com
mand attention. That station's area of 
183,000 hectares perhaps is sufficient alone 
to attract interest, although 450,000 acres 
always sounds more impressive! But there 
has always been something of a mystery 
about the name, fostered no doubt by early 
musterers' tales, by location and by 
difficulty of access to a "land beyond the 
ranges." 

McCaskill's "Molesworth" in 1969, with 
its account of exploration, history of oc
cupation and land use through the years, 
hardship, success and failure, painted the 
background canvas of the land and its peo
ple. Dr Lucy Moore's bulletin stands firmly 
in its own right as a scientific work, but may 
also be seen as an enlargement of a part of 
the canva , owing little to the McCaskill 
picture apart from the common ground but 
adding texture and depth to the landscape 
and vegetation he introduced. 

It could not have been a simple task to 
write this bulletin. Anyone who faces the 

task of analysing vegetation records of even 
a few years' duration will know the 
difficulties involved in handling the ac
cumulated records, written and photogra
phic, of almost 30 years. To sift, analyse arid 
complete a record of the nature of this bul
letin would have daunted people of lesser 
fibre than Dr Moore. In her acknowled
gements, she pays tribute to the late Dr H. 
H. Allan "who laid the botanical foundation 
and himself did much of the early work. 
From his example came my determination 
to continue the often tedious field observa
tions and then to face the task of sifting 
through the amassed records .... " 

But determination does not come from 
example alone! 

When the Botany Division of the 
Department of Scientific and Industrial 
Research began work at Molesworth in 
1943, little time had passed since Moles
worth and Tarndale had reverted to the 
Crown. The sheep had been sold but large 
numbers of rabbits remained and the 
evidence ofscabweed and bare ground gave 
testimony to the grazing pressure. This was 
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the setting in which Botany Division was 
allotted the following ta ks: 

I. To make preliminary vegetaion surveys 
of the run and to record change con equent 
upon the new system of management. As 
opportunity offered, to make more detailed 
surveys; 

2. To make exact chartered records or 
permanent quadrets and transects in the 
major communities so as to ascertain in 
some detail the nature and role of changes; 

3. To make a special study of the role of 
scabweed. 

Dr Moore, in her introductory outline of 
the circumstances of the work, writes of the 
difficulties of acce and the un predictabiJi
ty of transport which influenced the vege
tation survey on the areas away from the 
Molesworth homestead. Thus, most of the 
detailed work was conducted on easily ac
ce sible sites in the Awatere Valley, provid
ing standards for comparison and interpre
tation of vegetation further afield. Since 
1944, a series of photographic records taken 
from fixed points was maintained at three
yearly intervals, being extended when St 
Helens Station was incorporated with 
Molesworth in 1949. 

Study methods 

The chapll. r entitled "Recording the 
Vegetation" coulJ well serve as a student 
text in methods of\ egetation study, includ
ing as it does, examples of vegetation map
ping by plane table, the use of exclosures (a 
major area of 5 hectares, and netting frames 
within that), charting with belt transects and 
permanent single quadrets, f1oristic analysis 
of plant communities after the methods of 
Braun-Blanquet, and photographs from 
fixed points. 

The- comparitive photograph on pages 
,34-63 provide the most easily referable 
evidence of the changing vegetation and 
have been carefully chosen to represent the 
general and the particular. Specially im
pressive perhaps are the changes illustrated 
from scabweed to tussock or introduced 
vegetation, but impressive in a different 
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sense are those which show the ingre s of 
sweet brier and the early spread of lodge
pole pine before drastic action was taken. 
The photographs also illustrate to a degree 
the difficulties inherent in this method of 
recording and illustrating change, the prob
lems of marking photopoints permanently 
and in an easily relocatable m;rnner. but in 
such a way as not to attract stock, in main
taining the same angle and direction of 
photograph from year to year, in maintain
ing a camera with the same focal length and 
field of view, and the effects that light and 
shade from differing times of day or 
weather conditions can make in photogra
phic comparisons over a period of years: 

Of particular value too, I feel , is the 
chapter "Observation on Selected Species" 
with its referential notes on scabweed, 
sheep' sorrel, piripiri, tall herbaceous pe
rennials, Yorkshire fog, hard tus ock, small 
and minor native grasses, cocksfoot, sweet 
vernal, matagouri , sweet brier, St John's 
wort. tall oat grass and several of the grasses 
per isting from trial sowing . This is the type 
of material which , accumulated as the 
knowledge of experience, i written down all 
too infrequently because it may not fit into 
the tight writing requirements of a cientific 
paper. It is often available only in un
recorded field con ervations. 

Cocksfoot 

A similar kind of record continues in the 
final chapters on Oversowing - Exper
iments and Results. Interaction Between 
Rabbits and Vegetation, and Weeds. Much 
of the trial work on Molesworth and else
where on similar country throughout the 
South Island, as Dr Moore suggests, proved 
to substantiate D. R. Wilkie's conclusions 
from his 1938 sowings a to the general 
usefulness of cocksfoot for oversowing. 
Aerial sowing on a field scale did not begin 
on Molesworth untiJ 1953 but continued 
regularly thereafter, and the station is 
unique on ew Zealand in the large ton
nages of seed successfully own and estab
lished without fertiliser. Having myself 



spent an active period as a plant introducer 
and tester in an area of similar habitat and 
rabbit density to Molesworth. and having 
resorted at times to such desperate measures 
of rabbit control as sickle throwing, J can 
visualise the situation in the experimental 
enclosure and sympathise with attempts to 
record vegetation improvement, when, as 
Dr Moore says, "we counted more than two 
dozen rabbits in daytime in one small part 
of the 5 hectare block." However Dr Moore 
regarded thern. she writes dispassionately of 
their effect on the grazing and recounts an 
upward trend as vegetation gradually im
proved in vigour and extent following rabbit 
poisoning and a period of higher than aver
age rainfall. There is a note of warning 
which I can only echo. "But many bare 
ridges and stony slopes where plan ts are still 
thinly spread are vulnerable to reinvasion 
by rabbits from the numerous small colon
ies that survive." 

In a brief account of weeds . on the 
property. Dr Moore makes the point that 
many plants which might be regarded as 
weeds elsewhere have been "wholly 
beneficial in the rehabilitation of Moles
worth: others menace the future of the sta
tion." These latter are mainly shrub weeds 
such as sweet brier and broom but the rela
tive newcomers, the herbaceous hawkweeds 
(Hieracium species). may well surpass brier 
in long-term effect. 

Zonal changes 

The differences between the eastern and 
western zones of the station in soils, vegeta
tion and rate of change are assessed in the 
final chapter. Here also are shown the four 
stages of development in cover, as seen 
mostly in the more fertile eastern zone. and 
the apparent coincidence of better rainfall 
with rabbit control and oversowing from 
1952 onwards is stressed. Thus, "where 
healing of depleted areas has been most 
spectacular, the important plants have 
been: (a) sheep's ~orrel overall and scab
week locally: (b) Yorkshire fog overall, 
mullein and viper's bugloss locally: (c) 

coeksfoot widely, white clover temporarily, 
red clover extensively, where oversown, 
sweet vernal and browntop increasingly; (d) 
sweet brier usurping potentially good graz
ing areas; (e) mouse-ear hawkweed making 
lowlight cover and excluding better plants." 

There are three appendices to the bulle
tin; the first a brief account by Dr Moore of 
some comparable long-term studies of 
vegetation changes, followed by a 20-page 
account and analysis of sweet brier on 
Molesworth by Dr B. P. J. Molloy of Botany 
Division, which makes a valuable contribu
tion to total ecological understanding of the 
area. Finally there is a brief account by Mr 
R. E. Irvine, New Zealand Forest Service. of 
tree planting at Molesworth. 

In her acknowledgements, Dr Moore 
pays tribute to a great many people for as
sistance during the course of the study. not 
least of which I am sure would be from Mr 
and Mrs Chisholm and family. It would be 
presumptuous of me to attempt to assess this 
assistance but I am sure that encouragement 
and discussion over the years was not one
sided and that it led to a concurrent 
development of an understanding of both 
the ecology and management of the station. 

There is no doubt that publication of the 
bulletin came near the close of an era - in 
the development of Molesworth and in the 
people who have worked there. But vegeta
tion will continue to change, if at different 
rates and in different places than in the past, 
and there wilJ be lessons in all which can be 
related to good management of the country. 
Can we afford not to heed the modest plea 
of Dr Moore that regular recording be con
tinued and that examples of the diverse na
tive flora and vegetation be retained for fu
ture study? 
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Canada geese 

W. G. Kreger 

To most people, the Canada goose Bran ta 
canadensis) is an attractive bird, well worth 
preserving in New Zealand for aesthetic 
(and gastronomical) reasons. Nevertheless, 
there are some who consider them as pests 
and want to see them strictly controlled or, 
in extreme cases, completely exterminated 
because they cause damage to crops and 
pasture and are said to affect stock grazing 
by their fouling. 

Following a survey of high-country run
holders in 1975, the Wildlife Service of the 
Department of Internal Affairs last year 
decided to allow egg destruction in certain 
problem areas, allowing runholders to dis
turb and kill Canada geese within certain 
restrictions, recommended extension of 
shooting seasons and decided upon a 
shooter education programme to encourage 
goose hunting. This policy was announced 
at a meeting of Federated Farmers at 
Timaru last June. 

Survey results 

The survey was conducted by means of a 
questionnaire sent to 83 high-country run
holders which asked if Canada geese were 
considered desirable, estimates of numbers 
on individual runs and in certain regions 
and runholders' opinions regarding a need 
for changes in population numbers. 

As one might expect, the responses fell 
into three broad categories: 

(!) Those runholders who want to see 
numbers reduced (some even to the point of 
complete eradication); 

(2) Those who would like to see control 
measures effected to keep populations at 
present levels; and 

• • . asset or liability? 

(3) Those who enjoy having (and shoot
ing) geese on their properties and would like 
to see populations increased. 

Of the runholders surveyed by question
naire, 57 percent said that numbers had in
creased on their properties over the 2Yi years 
to September 1975. Thirty-six percent said 
they thought populations had remained 
fairly static over the period, and seven per
cent said populations had decreased in 
numbers on their properties. 

With regard to control, 56 percent said 
they want to see numbers of geese reduced, 
38 percent want numbers maintained at or 
near present levels and six percent want 
numbers increased. 

While some runholders reported exten
sive damage to pasture and crops and some 
claimed they adversely affected stock feed
ing by fouling, the Wildlife Service con
sidered the damage reports overall to be· 
"light." 

Hunter control 

Nearly all runholders said they would al
low shooters on their properties with per
mission to control geese numbers but at the 
same time expressed the opinion that hunter 
success was generally extremely low. One 
stated that Canada geese are simply "too 
cunning" for hunters who are then inclined 
to give it up after a few days of repeated 
failures. 

Yet there are hunters who have had great 
success in bagging geese and these are being 
invited to talk to other sportsmen at ac
climatisation society meetings and else
where a_nd the Wildlife Service is preparing 
an educational film and literature pointing 
out what to do and what not to do when 
hunting geese. Hunter interest in geese at 
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Table 1: Numbers of Canada geese counted In acclimatisation districts 
(high country only) 

District Sept. '74 Apr. '75 Sept. '75 
7497 
1085 
2562 

Apr. '76 
10,471 

750 
3344 
1189 

North Canterbury 
Ashburton 
South Canterbury & Waitaki 
Southern Lakes 

the present time, the Wildlife Service con
cluded, is " low." 

The Canada goose was first introduced to 
New Zealand in 1905 and quickly adapted 
to its new environment. During World War 
11 numbers increased to what were con
sidered serious proportions and aeria I at
tacks, egg-smashing and gosling-bashing 
expeditions were launched to bring 
numbers down to a reasonable level. 

Today. most control methods are 
confined to the so-called "gas gun" em
ployed by acclimatisation societies upon 
runholder application for assistance, occa
sional drives, scarecrows and hunting pres
sure. The gas gun - a self-timing device 
which makes a noise somewhat louder than 
a shotgun - has been proven effective in 
some cases when used correctly but, in 
many other cases, the geese have simply re
turned after the noise has ceased. Drives 
have had a mixed record of success and. as 
previously mentioned. hunting pressure has 
generally been light. In many cases the 
geese return after the furore has ended and. 
in some case$, they simply shift to an ad
joining run. Scarecrows are only temporari
ly effective. 

Because of population increases in certain 
problem areas only, egg destruction has 
been authorised. In a few other cases, 
farmers have received authority to disturb 
and kill geese causing damage but they 
cannot kill juveniles or moulting adults, 
they cannot use aircraft or poisons, they 
must submit a written report each three 
months and. if possible, the killed birds are 
to be given to some charitable institution. 
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9792 13,161 
1145 1732 
2514 2118 

758 460 625 

Population survey 

In addition to the runholder survey. the 
Wildlife Service regularly carries out its qwn 
geese population survey which, as shown in 
Table I, indicates that overall, total 
numbers appear to have decreased slightly 
while increases have been noted in certain 
regions of the high country. 

Replies to the runholder questionnaire 
varied widely. One North Canterbury run
bolder said he had seen between 500 and 
600 geese on his run. mainly in the spring. 
and there had been some pasture damage 
where geese competed with stock for graz
ing. Two other North Canterbury run
holders said numbers were low, damage was 
negligible and fouling light. They said: "We 
like to see geese about our properties in 
controllable numbers." Other North Can
terbury runholdcrs cited numbers as low, . 
medium and high, damage as negligible, 
low, medium and high and population in
creases ranging from decreasing to static to 
more than trebling. 

As an example of difference in attitude. 
one runholder said he would enjoy having 
more geese on his property and another, in 
the same region. said he would like to see 
them declared as noxious animals and 
exterminated. 

Some claimed geese caused more damage 
in the spring: others said they were more 
destructive in the autumn. 

In the Ashburton Acclimatisation District 
one runholder said his barley and oat har
vest had been cut in half by geese, another 
said they damaged 162ha of crops and pas-



ture and one claimed the most effective 
means of control to be horse-driven goose 
shoots. 

Lack of interest 

In the South Canterbury district a run
holder expressed surprise at the lack of in
terest shown by shooters; he said he had 
considerable numbers of geese on his 
property but had never received a request 
from a shooter for permission to hunt them. 

One Waitaki runholder reported seeing 
as many as I 000 geese on his property at one 
time and reported "serious" damage to 80ha 
of young grass and 120ha of oats. 

In the Southern Lakes region, four out of 
six runholders cited damage and fouling 
and said that numbers should be reduced. 
One said that fouling, in addition to dis
couraging sheep grazing, also reduced early 
pasture growth. 

Many of the run holders questioned ack
nowledged that the problem was much 
worse 10 to 20 years ago than it is now and a 
considerable number said that paradise 
ducks posed as great or greater a problem 
on their properties. 

While few will dispute the fact that geese 
can and do cau e damage to pasture and 
crops, the effects of fouling on grazing stock 
have not been completely substantiated. 
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Some overseas research, in fact, indicates 
the effect to be minimal; stock may avoid 
herbage around goose droppings initially 
but, within 24 hours or so, when the odour 
has disappeared, they ignore the fouling. 

Conclusions 

That Canada geese are a problem in some 
areas and on certain properties is not to be 
disputed although in some cases the actual 
extent of damage might be questionable. fn 
the high country generally, however, they 
cannot be considered a serious threat and 
there certainly does not seem to be sufficient 
evidence for them to be declared noxious 
animals. 

Control methods in use vary in terms of 
success; what might be effective on one 
property may be ineffective on another. The 
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use of poison is definitely not to be con
sidered; too many other species would 
suffer as a result. 

What is needed is more hunting by 
hunters who know how to hunt geese and 
this is the goal of the Wildlife Service hunter 
education programme. Jn practically all 
cases runholder permission will be given to 
responsible hunters and the result of such 
dTurts (if one knows how to pluck and cook 
geese) can be highly rewarding to the palate. 
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Bull thar, upper slopes Carneys Creek, 1963. 

The ~arning ~histle 
of thar 
M. H. Douglas 

Five Himalayan thar presented Lo New 
Zealand in 1904 were liberated near Mt 
Cook. The conditions on the rangelands 
suited them. The vegetation, which had 
evolved in the absence of herbivores, except 
for birds and insects, p rovided good grazing. 
Herd5 of 50 to 70 in number were noticed in 
a very short time (Graham 1965). By 1930 
there was considerable public disquiet over 
the spread of thar, and the North Canter
bury Acclimatisation Society Report of 
1929-30 states "Thar and chamois have 
been reported at different times in our high 
country, and it is hoped the Government 
will remove protection from these animals 
in our district so that they can be destroyed 

on sight - otherwise the deer will be blamed 
for the destruction of our beautiful alpine 
flora when undoubtedly the thar and 
chamois are the culprits." 

In 1930 Government protection for the 
breeding herds of deer, chamois and thar 
was lifted. By 1936, the annual report by the 
Department of Internal Affairs indicates 
increasing concern regarding thar and the 
report states: "Their great fecundity and 
absence of natural enemies, however, had 
resulted in an entire absence of a natural 
balance with food supplies being arrived at, 
with the result that the country occupied by 
them had become denuded of vegetation to 
almost indescribable extent." But also in 
1936 Government action had begun and the 
first control operation against thar reported 
a kill of2765. 

Today about 70 years after liberation, it is 
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a moot point whether a thar population can 
be tolerated on our high mountain lands. 

A Himalayan animal 

The thar is a Himalayan mountain goat 
known by the zoological name of Hemi
tragus jemlahicus. Jn the Himalayas, an ob
served thar herd used several vegetation 
types ranging from broad-leaved forest to 
alpine meadows between 2500-4400m but 
their favoured habitat was grass covered 
cliffs with patches of forest (Schaller 1973). 

The liberation 

Three females and two males which came 
from the Duke of Bedford's Woburn Park 
Zoo in Britain were released in 1904 at 
Governors Bush close to the Hermitage. Mt 
Cook National Park. There were two kids at 
foot, and the population expansion had 
begun (Graham 1965). By 1919 a further 15 
animals had been released to encourage the 
herd establishment. Although by 1963 the 
dispersal of the breeding range from the 
original point of liberation had averaged 
l.8km per year, Caughley considers that 
female thar can disperse at a maximum rate 
of betwc..:en 3-Skm a year. Also Caughley 
concludes that dispersal is a process of dif
fusion into favuurable habitat, and that the 
dispersal rate is var .. 1ble (Caughley 1970b). 

Present distribution 

Today the breeding population is present 
throughout the Main Divide headwaters 
from the Hunter and Dingle Burn catch
ments and Mount Brewster near the Haast 
Pass in the south to near the Arthurs Pass 
National Park boundary in the north. Thar 
also occupy the major lateral ranges from 
Lake Ohau to the Rakaia. The area of 
known thar breeding distribution is about 
4400krn2 • 

Biology 

Biological studies have been aided by 
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horn growth rings being laid down each 
winter of life, other than the first, thereby 
allowing an accurate aging of the popula
tion (Caughley 1965). Only 3 percent of the 
female population is older than 12 years, 
and the eldest female recorded is 18 years. 

Life expectancy at birth is 3.5 years, with 
a high but variable juvenile death rate. 
When studying the poisoning of thar in the 
Dobson River Valley, it was calculated by 
Caughley that a kill greater than 20 percent 
was required to overcome the natural an
nual increment to the population (Douglas 
1967). 

Mating takes place in April and the kids 
are born 'in December with normally only 
one kid per nanny. Although the females' 
weight rarely exceeds 55kg, mature bulls 
can weigh up to 136kg. The dense body hair 
is reddish or dark brown. The female hair is 
short, but the males have long body hair and 
an impressive white tipped mane can form 
on the shoulders. 

Thar have a well developed sense of smell 
and hearing, but usually rely on their ex
ceptional eyesight for protection. 

Habits and habitat 

Thar habitat is the alpine grasslands and 
fellfields, and the scrub zone above the 
bushline. The bushline on the western 
slopes of the alps (at latitude 45°S) is about 
910m while on the east it is about I 150m. 

Most thar are found between 13 70m -
1670m but range between 900-2200m arid 
are rarely found on vaUey sides where the 
ridge crest is below 1800m. Lower ridges 
which tend to have gentle side slopes (i.e., 
less than 40°) are not favoured (Caughley 
1970b). 

In the winter. the animals are inclined to 
drop to lower levels and remain on sunny 
vegetated cliff faces which have natural 
shelter such as overhangs, or to become 
resident in the scrub zone. Daily feeding is 
concentrated on snow free plants on the 
nearby ridges and faces. 

In good weather. and favourable snow 
conditions, the thar herd has an altitudinal 



rhythm, moving upwards at daybreak, 
browsing as they go. Eventually they rest to 
ruminate and sleep on snow, rock ledges or 
ridge tops, often well above the vegetation 
limit. 

In mid afternoon, the herd will descend to 
feed, often with breathtaking speed and 
agility. Once at. the grazing zone the in
dividual settles down to feed, and usually 
grazes laterally into the wind. 

There are two observable groupings 
within the herd. The basic unit is the family 
group of a nanny and her last offspring, 
while the second grouping is an association 
of these families. These associations, which 
appear flexible, aggregate to form the herd. 
When undisturbed the herd is distributed 
throughout an area as solitary animals, 
family groups and associations, and only all 
congregate when alarmed, or in restricted 
conditions such as heavy snow. 

Although the males generally separate 
from the herds in spring and do not re-unite 
.until mating the following autumn, they 
spend the winter and early spring together 
with the nanny-kid associations. The sum-

The author counting thar populations in the high 
mountains. 

mer bull territory is usually a good feeding 
ground close to a steep bluff area which they 
can retire to. 

Observation of thar herd behaviour sug
gests they remain in a specific area, and only 
the younger animals and unattached bulls 
wander away from their home range. The 
exception to this behaviour would seem to 
occur when herds are pushed into unoc
cupied areas due to shooting. (\s a res~lt 
migration is probably hastened m many m
sta111ces. In 1964, in the upper Dobson River 
Valley, discrete herds of 29, 34, 29 and 18 
were among the total of 340 counted. 

In the upper Rangitata, the small Carneys 
Creek catchment, an area of about 1200ha, 
was assessed in 1965 to contain about 710 
animals. Today the numbers have been 
drastically reduced. In the Mount Cook 
National Park, since 1956, about 20,800 thar 
have been killed. In the first 25 years of 
Government control operations about 
24,000 thar were killed, but in the last three 
years an estimated 25,000 thar have been 
shot for the export game meat market (K. G. 
Tustin, pers. comm.). 
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Grazing behaviour 

Thar graze the alpine grasslands and 
scrub zones. Grazing of snow-bare areas in 
winter, or tracking in the scrub, often kills 
the snowgrass and scrub species. 

The first major biological study of thar 
was undertaken by J. A. Anderson and J.B. 
Henderson of the New Zealand Deer 
Stalkers Association Research Group in 
1961. 

Anderson and Henderson differentiate 
between the food selected by bull thar and 
the nanny-kid herd. They consider that a 
bull diet was "mainly provided by 
high altitude varieties of tussock grasses, 
(Danthonia* spp.). To a lesser extent 
mountain daisies (Celmisia spp.), mountain 
lilies (Ranunculus spp.), various Hebe 
species, Spaniards (A ciphylla spp.) and 
dwarf forms of Dracophyllum and Gaulthe
ria supplement their diet." For the nanny
kid herds the diet was suggested as the sub
alpine varieties of all these genera with the 
addition of the heath (Gau/theria rupestris), 
lacebark (Hoheria spp.) and types of 
leatherwood (Olearia spp.). My observation 
of herds in the Dobson and Rangitata River 
catchments would suggest that no diet dif
ferences exist between males and females. 
Further studies on diet a nd habitat use are 
a t present being undertaken by the Forest 
Research Institute. 

Anderson and Henderson of the Deer 
Stalkers Association draw attention to the 
localised thar damage to vegetation which 
results from restricted animal movement 
after times of heavy snowfalls. 

"Under these conditions the animals 
'work' small patches of snow utilising any 
vegetable material uncovered. Such patches 
are easily discernible following the thaw 
and require considerable time to revegetate. 
The big snow tussock grass is most vulner
able to this type of usage and seldom 
recovers." 

Hugh Wilson, writing in his book on the 
"Vegetation of the Mt Cook National 
Park," d iscusses the effect of thar on the 

• tnow Chlonochloa spp.). 
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vegetation within the park. He quotes in 
part "on the extreme northern end of the 
Sealy Range scrub on steep, rocky north
facing slopes is heavily browsed and bat
tered and concentrations of thar were seen 
on all visits. Such severe damage was more 
often encountered in upper sup-alpine 
shrublands. In places Dracophyllum 
uniflorum is completely defoliated and often 
killed in a band up to IOOm wide visible 
from afar as a grey stripe between scrub and 
alpine grassland. 

"Commonly Poa colensoi and Notodan
thonia setifolia form only a broken cover 
with much bare ground. lo all these areas 
mobs of· up to 30 mammals were seen, 
mostly thar. Dracophyllum in the upper 
shrub belt, despite its bitter taste to botan
ists , appears to offer convenient feed in the 
winter when shorter herbage, and probably 
also Chionochloa tussocks, arc unobtainable 
under snow." 

At the animal camp extreme local 
damage to alpine grasslands was also 
recorded by Wilson - small areas 10 metres 
or so within which the palatable species are 
grazed towards extinction while leaving the 
surrounding grasslands untouched. Stumps 
of snow tussock are left dead and rotting. 

"Poa colensoi is usua lly abundant, 
although on one large thar camp on the 
Malte Brun Range this grass was also 
heavily eaten back. Several bull thar were in 
the immediate vicinity and a lso in luxuriant 
grassland beyond. Much ground is bared on 
the camps, leaving eroded soil littered with 
faecal pellets between unpalatable plants." 

Dr P. Wardle of' Botany Division, DSIR, 
reported to the Westland National Park 
Board that in the headwaters of the Karan
garua River in Westland, extreme damage 
to vegetation w.as noted where there were 
large numbers of thar. He no ted scarcely a 
trace remained of a former dense cover of 
mid-ribbed snow grass ( Chionocll/oa pa/
lens), broad leaved snow grass (C. 
fiavescens) and turpentine scrub 
(Dracophyllum unifiorum). 

This association had been converted to a 
low browse tolerant turf. 



"Almost the only evidence of the original 
vegetation is rotting slicks of turpentine 
scrub which have been washed off the 
slopes into rock water courses" (Wardle 
1969). In the upper reaches of the Douglas 
Valley, Wardle noted in 1969 that dead tur
pentine scrub still shows up as a grey belt 
across the mountains, while Chionochloa 
pal/ens can be recognised as chewed-down 
tussock bases. 

Dr C. J. Burrows of the University of 
Canterbury, reported his observations from 
the Rangitata catchment, where he con
sidered thar a serious threat to the alpine 
and sub-alpine vegetation. He reported 
severe damage in the alpine grassland zone, 
and on steep bluffs where almost all plants 
have been eaten down to ground level in 
areas up to 20 metres or more in diameter. 

Cow thar on the upper slopes, Carneys Creek, 
Havelock branch, Rangitata River, 1963. 

"All that remained was powdery soil and 
dead tussock bases. In the upper sub-alpine 
scrub the predominate Dracophyllum 
bushes had been killed by persistent brows
ing over much larger areas. ll 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 
removal of the soil by slope wash" (Burrows 
1974). 

The botanists Burrows, Wardle and Wil
son and the NZ Deer Stalkers research 
study of Anderson and Henderson, all de
scribe vegetative deterioration and 
alteration. 

The biologist Caughley has suggested 
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four hypothetical stages of thar population 
development: 

Stage I: Initial increase - colonisation 
and initial peak. 

Stage 2: Initial stabilisation which con
tinues until the population goes into a 
significant decline. 

Stage 3: Decline period. 
Stage 4: Post decline period. 
In 1969 these stages were considered to be 

in the thar habitat as the following areas: 
Stage I : Rakaia/ Rangitata River 

Catchments. 
Stage 2: Godley / Macauley River 

Catchments. 
Stage 3: Dobson River Catchment. 
Stage 4: Hooker River Catchment (which 

was close to the point of origin and where 
Anderson and Henderson had noted a 
previous decline in numbers). 

Caughley (I 970c) suggests that popu
lation differences are predominately related 
to induced changes in habitat. affecting the 
winter feed supplies. 

The most conspicuous difference between 
areas of high and low thar populations was 
in the density of snow tussocks (Chionoch/oa 
spp.). Where thar were absent snow tussocks 
formed an almost continuous cover, while 
where thar were numerous, the tussocks 
were invariably scattered and uncommon. 

The presence of dead stumps of snow 
tussocks in these depleted areas showed 
tussock had previously been more abun
dant. The depleted areas were usually 
dominated by a turf of blue tussock (Poa 
colensoi). 

Caughley expected the reduction of tus
sock cover to affect the plane of nutrition of 
thar in late winter. The snow cover on the 
thar habitat buries low growing species. and 
the summer food supplies are no longer ac
cessible. During the second half of winter 
food supplies are critica l for the animals, 
which is shown by the steep decline of fat 
reserves over this period. 

Data on female fat indices from the four 
areas representing Caughley's population 
hypothesis show that the fat index is highest 
when the population is increasing. is less 
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with population stablisation or decline, but 
increases when the population decline is 
checked (Caughley I 970c). T his further 
emphasises the importance of food and its 
availabi lity. 

Caughley reached a tentative conclusion 
that the availabilicy of snow tussocks is 
likely to be an important influence on thar 
well-being, and mortality. He concludes 
there had been a marked decrease in the 
percentage cover of snow tussocks in the 
initial stages of thar population build-up, 
and this subsequently caused the popu
lation to decline. In addition Caughley 
backs up the conclusion of vegetation det
erioration affecting population develop
ment by reporting a higher juvenile death 
rate, and decreased breeding by the two
year-old females in areas which have had 
thar populations for more years. 

He calculated a first year death rate for 
females of greater than 59 percent for the 
Dobson River catchment herd. the oldest 
occupied area quoted, 53 percent for the 
Godley herd, and 37 percent for the more 
recently colonised Rangitala herd. 

Tn the Godley herd sample, 27 percent of 
the two year old females produced a kid. 
while in the Rangitata 67 percent produced 
a kid. Thereafter about 90 percent of 
females in both populations produced a kid 
in any one year (Caughley I 970c). 

These data provide further substantial· 
evidence for the deterioration of the habitat. 

rn Carneys Creek (Upper Rangitata) in 
1966 I noted the death of large areas of 
turpentine scrub (Dracophyllum spp.) had 
occurred which was attributed to the 
browsing and trampling effects of thar. 
Caughley also suggests the severe scrub 
damage, as noted by the botanists, occurs 
under the increasing population density 
prior to the decline. 

Dr A. F. Mark, a botanist at Otago 
University. studying Chionochloa rigida, 
found clipping of the tussock altered the 
normal pattern of growth and that increas
ing numbers of tillers failed to recover each 
year from this treatment. He concluded that 
the severe deterioration of tussock vigour 



which follows annual reclipping shows that 
narrow leaved now tussock is ill-adapted to 
tolerate evere grazing for any particular 
length of time (Mark 1965). Other snow 
tussocks can be expected to react in a similar 
way. The severe and main tained grazing of 
thar on snow grasses. particularly during the 
winter period, will cause the same action. 
The tussock declines in vigour and even
tually dies. 

There is ample evidence that serious 
vegetation changes occurred due to the ac
tion of thar. The most dramatic change is 
the complete loss of the Dracophyllum scrub 
zone and the alteration of the ~now tussock 

Dead Dracophyllum shrub and severe erosion, 
Carneys Creek, 1965. 

to a turf grass association. 
Many New Zealand plants are ill adapted 

for grazing, and th e vegetation associations 
can be dramatica lly aftered when this oc
curs. Specific plants suffer extremely from 
thar. For example, the yellow-flowered al
pine ranunculus (R. godleyanus) is likely lo 
beoome an endangered plant if high animal 
numbers persist. 

The question is how does the dramatic 
effect thar have on alpine vegetation 
influence water and soil conservation. Thar 
feed on the vegetation which provides a 
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physical and thermal insulation layer (a 
protection against needle ice and frost 
heave) to the soil and promotes slope 
stability. Browsing and trampling of the 
vegetation normally occurs on very steep 
country, often bluffs. When opened to 
freeze and thaw, wind and rain, the organic 
horizons are easily eroded and an active 
erosion cycle ensues. Revel$etation is 
haphazard because the organic horizons 
containing the major source of available 
plant nutrients are lost. The subsoil, which 
has low fertility. is gradually removed and 
fragmented rock remains. 

Thar have induced dramatic changes in 
vegetation, with concurrent soil erosion and 
debris movement, but it is impossible to 
know to what degree these changes have or 
will influence river behaviour or water sup
plies when comrared to geologic effects or 
the influences o man. 

Holloway (1959) states "that over much 
of the eastern mountains game animals 
cannot, of course, be blamed for the greater 
part of the damage evident today. Sheep 
and rabbits along with indiscriminate use of 
fire have been the major cause." This is why 
not only noxious animals require control, 
but also why the policy is to retire large 
areas of high country catchments from pas
toral use. 

Thar control is difficult to justify in ~erms 
of benefit cost analysis when it is not possi
ble to assign a monetary value to alpine 
vegetation, soils and landscapes. Neverthe
less these factors possess instrinsic values 
and these should be recognised by the 
nation. 

On the West Coast with its high rainfall, 
the naturally higher fertility alpine soils de
rived from schist assist a vegetation recovery 
when the thar have been removed. Dr 
Wardle comments that Chionochloa pa/lens 
is beginning to return onto an area in the 
Karangarua and Douglas River headwaters, 
which formerly had high numbers of thar, 
and had been modified to a dense short 
sward of Poa colensoi, and mat forming 
species. 

The eastern watersheds, particularly in 
the greywacke zone, are geologically less 
stable. They have been subjected to severe 
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faulting and crushing which makes them 
susceptible to erosion if put under stress. 
The soils derived from the greywacke have 
low natural fertility which retards the vigour 
of recolonising plants following erosion. 
The physical differences between the west
ern and eastern watersheds are highlighted 
by the more rapid recovery of erosion scars 
on the west of the divide; but rainfall will 
have an effect, and importantly, because of 
the lower rainfall further from the main 
divide, vegetation recovery from grazing 
will be slow. 

Future dispersal 

There is concern about the future disper
sal of thar. 

Anderson and Henderson, writing on thar 
dispersal, suggest thar will colonise the 
Waimakariri River catchment and country 
north, but consider the extensive low heavi
ly bushed country to the south, at Haast 
Pass, will form a natural barrier for some 
time. 

Caughley came to similar conclusions on 
northward dispersal in that the Spenser 
Mountains are good thar country, and 
eventually the north-west Nelson inland 
and seaward Kaikoura ranges would be 
colonised. To the south, Caughley postu
lated that thar, after crossing the Haast 
Valley, would disperse down the high 
country between lakes Wanaka, Wakatipu, 
Te Anau, and the Tasman Sea (Caughley 
1970b). These areas are predominately the 
Mt Aspiring and Fiordland National Parks. 

The Forest Service recognises with con
cern the possibility of future dispersal and 
pla...es a high importance on population 
control operations to prevent this. 

Many foot hunters have observed how 
thar will ascend to the ridge top when dis
turbed and "disappear" into the adjoining 
catchment. My conclusion is that shooting 
can aid dispersal, and herds which are re
tained for sporting purposes will always 
provide a nucleus for further dispersal. 

The Department of Lands and Survey, 
the Forest Service, and the National Water 
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a nd Soil Authority have a joint policy, en
do rsed b) the Catchment Autho rities and 
Federated Farmers. that the prime use of 
high country catchments - with particular 
reference to retired run country and unoc
cupied lands of the Crown - is for erosion 
contro l a nd wa ter management purposes. 
The po licies are for a complete destocking 
of specific area~ of run country a nd control 
of noxious anima ls o n the high country. All 
secondary land uses must be considered in 
relatio n to these requirements and be com
patible with them. 

Holloway ( 1959) writing abo ut the South 
Island a lpine watersheds sta tes "for this 
country the things that must be do ne a re 
firstly the delinia tion of lands that ca n be 
safely gra£ed by domestic animals, selling 
apart those that cannot safely be grazed; 
secondly improvement of the safe grazing 
lands a nd speedy withdrawal o f s tock from 
unsafe lands: and. thirdly continued strenu
ous efforts against all wild a nima ls with the 
objective, extermination if possible." 

TfAIS 

Figure 1: Thar control In the Mount Cook National 
Park, showing the total number of animals killed 
(17,333) compared to the kill by the Deer Stalkers· 
Association and private hunters (6998) for the 
years ended 31 March 1960 until 31 March 1976. 
(The total kill figure is affected by the extent of 
contro l exercised by the Forest Service. For the 
contro l years ended 1960, 1961, 1962 and 1970 
there were no control operations, and for 1972 and 
1973 operations were limited to the burn area on 
the Liebig Range.) 

The Nationa l Wa ter and Soil Co nser
vation Authority po licy is that la nd assessed 
as Class VIIl canno t sustain any pastoral 
use, and that Class VII la nds have restricted 
pastoral use. All th ree objectives stressed by 
Holloway are unde r way within soil and 
water conservatio n liun plans, although the 
retirement and rehabilitation of alpine 
lands at present in pastoral use is not quick 
enough for some. 

The present noxio us animal policy is 
quite clea r. The National Water and Soil 
Conservation Autho rity policy is aimed at 
extermination where this is necessa ry a nd 
practicable. with strict control in all other 
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areas. The policy declares that the removal 
of noxious animals is an essential ingredient 
in the prevention of soil loss and the main
tenance or enhancement of water quality 
and water regulation on Class VII lands 
susceptible to erosion and on all Class VIII 
lands. On these lands soil and water man
agement must take absoulute priority for 
use. 

Populations of thar are not in the best 
management interests of the land. Because 
of commercial meat hunting for the export 
markets the overall thar numbers, and 
specifically in the headwaters of the West
land rivers , are at present the lowest for 
many years. Now with helicopter hunting, 
thar can be held at extremely low numbers 
and for the reasons outlined this is required. 
Thar control is not a question of Easter or 
weekend shoot-ups by sportsmen. The 
Mount Cook National Park control figures 
show that large thar numbers existed in the 
park and show the extent sportsmen have 
contributed to thar population control (Fig. 
l ). The steep, rugged terrain that thar oc
cupy presents considerable difficulties to the 
foot hunter. The recreational hunter, to be 
rewarded for the toil and dangers of thar 
hunting, requires a common population of 
thar. Due to the habitat, and the gregarious 
nature of the animal , this population is 
considered too high for the stability of the 
country or the preservation of the vegeta
tion. There can be no compromise. Thar 
control is difficult and hazardous ; it is a 
question ofa planned South Island policy to 
hold the population at very low levels. Most 
importantly, contrcl measures must over
come the future dispersal into the Mt 
Aspiring and Fiordland National Parks and 
country to the north. 

Thar give a warning whistle when dis
turbed. Their warning whistle has sounded 
in the New Zealand alps for 70 years. New 
Zealanders must choose between the sur
vival of alpine plant associations and 
species, the retention of the mountain 
landscapes, soil and watershed protection 
and preservation, or a stalking sport for the 
very few. 
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Th'ar she blow s! 

The new 6th edition of the Concise Ox
ford Dictionary (which is not always fol
lowed by the New Zealand experts, e.g. the 
Government Printer and linguistic colum
nists) contains only four words beginning 
with "th" in which that same "th" is not 
pronounced as the usual "thuh." 

One is Thai, obviously of Siamese origin, 
and therefore an accurate pronunciation. 
Another is Thames, of Scottish origin , 
properly pronounced a the Scots whood. 
Then there is thyme, which Oxford correctly 
says should be pronounced as "time" but 
which many people pronounce with the 
"th uh" sound. 

And then of course there is the subject of 
the previous article, that Himalayan moun
tain goat which when spoken sounds the 
same as what British Pavements use for road 
sealing. 

With greatest respect for Malcolm Doug
las (who is following the Oxford dictionary 
and what ha incorrectly become common 
usage) and the many other authors who 
have written about Hemilragus jemlahicus, 
there exists a considerable difference of 
opinion as to how the word should be 
spelled (spelt?). 

Many of the minor dictionarie and en
cyclopaedias have had the sense to avoid the 
word completely. But the Encyclopaedia 
Brittanica has the courage to correctly spell 
the word as tahr and de cribes the creature 
a the native name of a shaggy-brown 
Himalayan wild goat characterised by its 
short triangu lar and sharply keeled horn . It 
also gives its scientific name. 

While not included in the French La
rousse International Encyclopedia (tahr, 
that i ). the word Thar is defined only as the 
Great Indian Desert, a region in India and 
Pakistan. 

Tahr is also the preferred pelling in the 
Encyclopedia A.mericana , Collier's Ency
clopedia, Chamber's 20th Century Diction-

ary, "Mammals of the World" by E. P. 
Walker, "Mammals of the World" by 
Francois Bourliere, "Introduced Mammals 
of New Zealand" by K. A. Wodzicki and 
"The Game Animals of ew Zealand" by 
T. E. Donne among others. 

M. M. Davidson, writing about Hemi
tragus jemlahicus in "The Natural History of 
Canterbury" (G. A. Knox, ed. 1969) spells 
the common name as tahr a lthough the 
book' index Ii ts it as 1har. 

One of the strongest proponents of the 
tahr spelling is probably D. B. Banwell. He 
notes (N.Z. Wildlife 31: 5-9), "It was not 
until 1955, when Thane Riley, an American, 
used the spelling thar in his booklet 
'Identification of Big Game Animals in New 
Zealand' that this spelling was presented in 
any permanent form of printed matter ... 
In actual fact , Riney, from all accounts, may 
have been the victim of the printer or 
proof-readers ... " 

Banwell, in fact, went to considerable 
lengths to convince his publishers that tahr 
is the correct spelling. Before his book "The 
Red Stags of the Rakaia" was published in 
1970, he wrote to the National Reference 
Library of Science and Invention of the 
British Museum. The reply he received in
dicated tahr to be the correct spelling for 
Hemitragus jemlahicus and thar the com
mon name of Nemorheadus bubalinus, a 
goat antelope called the serow in Nepal , a 
creature of forested slopes, related to the 
goral and some 2 ft in height. 

This exercise in lexicography and 
etymology is not expected to bring about a 
change in spelling on the part of New 
Zealand authors most of whom can fully be 
expected to continue to spell the word 1har. 
But it might give some cause for thought 
and there just might be a publication or two 
forthcoming in which the proper spelling is 
used, common usage be damned. - W. G. 
Kreger. 
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Now there are three 
In the arttcle "Hierocium - Uood or 

Bad?" printed in Review 32 last year, it was 
said that "although there are seven specie~ 
of H ieracium or hawkweek in New Zealand, 
the two species H. pilosella and H. praeal
tum are the only species of widespread con
cern at the present." While this statement is 
still valid, recent reports of some very dense 
colonies of another species, H. lachena/ii, 
warrant its description in Review so that 
readers are aware of the plant and can ob
serve its significance in their district~. 

Hieracium lachena/ii does not appear to 
form a complete ground cover of leaves to 
the same extent as H. pilosella and H. 
praealtum. However, the effect may be the 
same in that even although the plants have 
discrete rosettes, other species may be ex
cluded from the inter-ro. ette spaces. It is a 
perennial plant with a rootstock and under
ground runners as opposed to the above 
ground stolons of H. pilosel/a and H. 
praealtum. It characteristically has lea,es on 
the nowering stem which in turn is 
branched with many nowering heads. but 
its most readily distinguishable and distinc
tive feature is the toothed nature of the 
usually reddish or purpli~h leaves. Neither 
H. pilosella nor H. praealrum has a toothed 
leaf margin. Once recognised , Hieracium 
lachenalii ls not likely to be confused with 
other rosette forming flatweeds. The leaf is 
not deeply lobed as in l lypochoeris rodicata 
(catsear) and Leo111odo11 taraxacoides 
(hawkbit) nor does it have the roughened 
upper surface of Hypochaeris or the leafless 
flower stems of Leontodon. It often forms a 

G. A. Dunbar 

Plant of Hleraclum lachenalll. with detail of leaves 
of (a) H. tpchenalii (b) Hypachaeris radicata 
(catsear) and (c) Leontodon taraxaciodes 
(hawkbit). 
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robust plant with the fl ower heads standing 
40cm or more in height. 

For further detail in description of Hier
aciu111 and other rosette plants. readers are 
again referred to the book " Identification of 
Weeds and Clovers" by A. J . Healy. A 
revised second edition was published in 
1976. 



I 
MAF's advisory role 
J.M. Hercus 

Those of us from other parts fortunate 
enough to have lived and worked in our 
tussock grasslands will always believe our
selves to be rounder, sounder, better people 
than our colleagues who have not. For those 
of us who have subsequently been physi
cally removed from the tussocks, the 
mountains and the people of the high 
country, the Tussock Grasslands and 
Mountain Land Institute Review has 
provided a welcome and topical link. Hav
ing for so long been a grateful beneficiary, [ 
guess it is only fair to become a prompt and 
willing contributor when the opportunity is 
offered. 

My own professional involvement in the 
tussock grasslands began in 1949 when, as a 
raw graduate out of Lincoln, I joined the 
then Department of Agriculture, based in 
Dunedin but working in Central Otago. In 
that area, I developed in the shadows of Dr 
Cockayne, whose Nonhburn plots, esta
blished in the 1919/ 1920 period, came un
der my care, and of R. B. Tennent and 
George Calder whose Pisa Experimental 
Area claimed some honest sweat and 
yielded many layers of sunburnt 
epitheliums (or is it epithelii?). My contem
poraries were Harry Sievwright, officially in 
Fairlie but in fact in Tekapo in his beloved 
Mackenzie Country, and Tom Sewell, Jiving 
in Christchurch but working in the Waima
kariri catchment, with his base at Broken 
River. Encouraged by Alan Dingwall, in the 
case of my Canterbury colleagues, and in 
my case by Gordon Elliott, and with 
Stephen Saxby - Sax to all who know him 
- as chief of operations and inspiration, the 
department had formed a nucleus of staff 
with full-time responsibilities for tussock 
grasslands improvement. 

The first plant introduction work in the 
tussock grasslands had been carried out in 

those lower-altitude sites in Central Otago 
and the Mackenzie Country where the 
effects of utilisation by sheep - and rabbits 
- had resulted in the most severe depletion 
of the vegetation. 

The native plants had failed to survive, 
and the search was on for grasses from other 
countries which could establish, survive and 
perhaps even yield some of their annual 
growth for producing wool. Even supposing 
such paragons of agronomic virtue could be 
identified, it was clearly an act of supreme 
faith to believe they would so perform in the 
presence of the rabbi ts. 

During this period, the department's ad
visory activities in the high country were 
confined very largely to flock improvement, 
to wool handling and presentation, and 
sometimes to the development and 
management of whatever cultivable or irri
gable areas might be available. 

Significant changes 

To my mind, the most significant changes 
over the last 25 odd years in the parts of the 
tussock grasslands I know best have been 
firstly, control of the rabbits, and secondly, 
the realisation that the same principles -
and most of the practices - which have been 
applied to hill country pastoral improve
ment elsewhere in the country apply also to 
the tussock country. Certainly, there are 
differences of degree, but these are func
tions of risk and of economics rather than 
technology. It is once again a matter of in
troducing and nurturing suitable clovers 
and of devising grazing management sys
tems which provide the best, most consistent 
match between the needs of the grazing 
animals on the one hand and of the im
proved pasture on the other. It may we ll be 
more difficult, more costly and more subject 
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to climatic variation than in other environ
ments but the processes are not really dif
ferent. 

The successes of the rabbit boards, im
proved financial returns , a helpful landlord 
and proven technological opportunities 
gave rise, during the 1960s, to an increase in 
the advisory component of the department's 
involvement in the tussock country -
people like John Fitzharris in Northern 
Southland, David Reynolds in the Mack
enzie, Grant McFadden operating out of 
Ashburton and Les Bennetts in the Waima
kariri Basin had earned reputations as 
practical, sound sources of technical, 
managerial and financial advice. 

Some of these people have since moved 
on but they have been replaced if not always 
in exactly the same location at lea t still 
reasonably close to the people in the tussock 
country they are there to serve. If in doubt as 
to whom to ask for, or where to go, please 
just get in touch with the nearest office of the 
Ministry. 

Credibility 

I know full well that all of us who come 
into the tussock country, however much we 
think we know, no matter how much we 
want to help , we have to earn our credibility. 
This has to happen elsewhere, too, but is 
more intense, more important, more perso
nal - and, I believe, more understandable -
in the high country environment. Here, 
where sea onal influences are so strong and 
so variable, where tradition is so often a 
remembrance of hard-won experience, it 
takes longer. In these circumstances, what 
might often have seemed a rapid turnover of 
advisory officers in some districts has not 
helped them to establish their credentials, 
and I hope this sort of ituation can be kept 
to a minimum in future . It is probably 
reasonable to suggest, too, that the only way 
the advisory officers can gain the local 
knowledge and experience they need to be 
able to adapt their technical information to 
individual circumstances and wishes is by 
being invited to come and help. They will 
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need help to learn before they are in a 
position to assist. 

A majority of the developments in 
tussock country improvement have been 
pioneered by runholders them elves. ln 
many instances, what happens when certain 
things are done i common knowledge and 
the' role of the research worker has been to 
explain why. However, the state of the art in 
this environment is moving towards the 
situation where aspects of livestock im
provement, of nutrition and grazing 
management, and of the financial planning 
and control for dev~lopment can benefit 
from the amalgam of practical experience 
and research information which advisory 
people are able to offer. I will try to see that 
we have enough of the right sort of people, 
with the right attitude and the necessary 
knowledge and experience to carry out the 
advisory role Government policy allows and 
runholder demands indicate. 

New chairman 
Mr J. M. Wardell of Mt Da her Station, 

Oamaru, has been elected chairman of the 
Committee of Management of the Tussock 
Grasslands and Mountain Lands ]nstitute. 

He succeeds Mr A. S. Scaife of Wanaka 
who had served as chairman since early 
1973. Both represent the High Country 
Committee of Federated Farmers. 

Mr Scaife, who retains his membership 
on the 12-man committee, retired as chair
man upon his own request. He has been a 
member of the committee since 1969 and is 
currently a member of the Land Settlement 
Board. 

Mr A. A. Innes, representing the New 
Zealand Catchment Authorities' Associa
tion , has been elected deputy chairman 
succeeding Mr Wardell. 

Mr Wardell has been a member of the 
High Country Committee of Federated 
Farmers for a number of years and has ser
ved on the Committee of Management of 
the Institute since 1971. 
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