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ECOLOGICAL PROBLEMS IN THE TARARUA RANGES 

By A. L. Rockell 

INTRODUCTION 

Tararua Forest Park consists of an area of approximately 
400, 000 acres of indigenous forest and alpine tussock-land and 
occupies most of the Tararua Ranges in the south of the North 
Island. It is bounded in the north by the gorge of the Manawatu 
River, by coastal plains to the west, the Wairarapa plains to the 
east, and by the Rimutaka Ranges to the south (Fig. 1). 

The Park is essentially a protection forest. In the south, 
the Tararuas are the source of the Hutt river which supplies domestic 
water for Wellington; in the north-west, the Mangahao river is 
dammed for electricity for Palmerston North, while in the east most 
of its rivers cross the alluvial plains of the Wairarapa. The 
importance of water run-off for a mountain range in such a position 
is thus readily apparent. 

DESCRIPTION 

An extensive series of shatter belts run approximately north
east/south-west through the area, and many of the rivers have been 
realigned in geologically recent times in accordance with these 
earth movements. (Consequently, the terrain is fairly broken with 
numerous steep gorges and oversteepened slopes. 

Numerous fires have occurred in the area throughout its history 
resulting in what appear to be local abnormal associations until 
studied more closely. In February 1936 a hurricane caused wide
spread, and in places, spectacular damage particularly on ridgetops 
where dead standing and fallen trees are even now very conspicuous. 

The range of altitude varies from 300 feet around the western 
valley bottoms to just over 5, 000 feet on the central peaks. 
The upper limit of the forest is very 
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variable throughout, but an average figure would be in the 
vicinity of 3, 500 feet. The sub-alpine scrub belt varies in 
width from a few feet to several hundred, depending probably to 
a large extent on cloud, degree of slope and precipitation 
(Zotov et al. 1938). 

In the south, the main forest canopy consists of red beech 
(Nothofagus fusca) and silver beech (N. menziesii) at lower 
levels, with silver beech persisting right up to the scrub belt. 

In the north, the beeches are absent and the main canopy 
is comprised of podocarps such as rimu (Dacrydium cupressinum), 
Hall's totara (Podocarpus hallii), kahikatea (P- dacrydioides) 
and miro (P. ferrugineus), with rata (Metrosideros robusta ) 
and kamahi (Weinmannia racemosa) persisting right up the scrub 
belt, together with Dacrydium biforme and Phyllocladus alpinus. 

In the early 1900's, red deer were introduced into the 
Tararuas. These were followed by goats and, in a few areas, 
cattle. It is not known how long oppossums and wild pigs have 
been present. From the time of the advent of deer, rapid and 
widespread changes have occurred in the vegetation, and it is 
the direction and degree of these changes that were studied in 
the summer of 1958/59 while the writer was employed by the New 
Zealand Forest Service. 

METHOD 

Sample plots, general observations and photographs were 
taken throughout the area. The sample plots might be described 
as being of the cruciform belt transect type with internal sub
plots at intervals along the arms (Fig. 2). This type of plot 
was used in the forest and modified versions of it were used 
in the subalpine scrub and tussock. 

This report confines itself to forest problems, where, for 
the most part, changes in the composition of the vegetative 
cover are most readily apparent. 

The necessary brevity of this report coupled with the size 
of the area studied will not allow presentation of any data 
obtained from sample plots, but only the general conclusions 
from analyses of the data and general observations. Further-
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more. it is pointed out that these conclusions presented are of 
a general nature, and any particular area of the forest may 
show variations due to the influence of local factors; 

RESULTS 

From observations and analyses made, it was readily 
apparent that conditions in the Tararuas vary from catchment 
to catchment, and even from valley to valley within these catch
ments. Some valleys are associated with earthquake belts and 
distinctly oversteepened; a few are gentle and some are of 
glacial origin (e. g. Park River). The types of vegetaion 
vary considerably, e. g. beech is dominant in the south but is 
absent from the north. The occurrence of tussock, the degree 
of exposure, and the gradient of rivers all vary noticeably 
throughout the Tararuas. It is only to be expected that the 
advent of animals browsing in the forest will have induced 
changes of a diverse nature in the regional vegetation pattern, 
thus affecting soil conservation and run off. In consequence, 
each type of change should be considered individually as any 
generalisations could be quite misleading in particular cases. 

The presence of browsing animals which were first 
introduced approximately 50 years ago has affected the whole 
of the forest to some degree, and it is probable that nowhere 
will regeneration of canopy species and palatable shrubs be 
found in their natural proportions. For example, regeneration 
of beech has obviously suffered for the past fifty years as 
nowhere are there stands of beech showing age classes from 
seedling to mature trees in sufficient numbers to replace the 
canopy as it ages. 

However, beech regeneration above 60 years of age is to 
be seen in reasonable quantities throughout its range. A 
spectacular example of beech regeneration before the advent 
of browsing animals is seen on an old slip face in the 
Waitewaewae River )Plate 1). Nothing comparable to this has 
occurred in the 0-60 age class. 

Red deer require a percentage of grass in their diet and 
it was noted that forest and subalpine scrub suffered the 
most damage where large areas of tussock are to be found 
immediately above. Thus availability of tussock could be a 
controlling factor in the distribution and concentration of 
the deer population. 
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Goats on the other hand do not necessarily require this 
component in their diet. They are non-selective and appear to 
nip at anything within reach; the effect of any concentration 
of goats upon a small area is one of complete defoliation. 
Invasion of goats does not seem to be as rapid as deer, but 
they are far more efficient defoliators, (bats are as yet not 
prevalent throughout the Tararuas, but appear to be spreading 
from the south, and at present have traversed about half of 
the area. 

Over the whole of the Tararuas, various degrees and stages 
of animal depredation on the vegetation can be seen and a 
possible regression due to the introduction of animals to the 
forest could be as follows: (Fig 3) 

1. The undamaged forest has a continuous canopy, under which 
there is a dense mixed shrub layer with a high percentage 
of Coprosma and other palatable species. Also in this 
shrub layer are seedlings and saplings of the canopy 
species. The forest floor is composed of a dense mat 
of seedlings:, ferns, mosses and litter. 

2. On the introduction of animals, the palatable shrubs and 
seedlings up to about six feet in height are browsed 
with increasing intensity as the populations of animals 
build up under the initially favourable conditions. 

3. The high numbers of animals which have built up become 
deprived of the more palatable species and start browsing 
species of lower palatability, and the smallest seedlings. 
At the same time they prevent recovery of the already 
heavily browsed shrubs. 

4. Due to the absence of palatable shrubs, the unpalatable 
shrubs such as Drimys colorata and D. axillaris have 
little competition and regenerate at a greater rate. 
Skeletons of dead and dying palatable shrubs are a 
characteristic feature, as on Kapakapanui ridge, on the 
south-western border of the Waiotauru Catchment. 

6. The lack of feed for the high animal population ensures 
that all species, even if only slightly palatable, are 
eaten out and not permitted to regenerate. Animals 
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are thus forced to range over a greater area to obtain 
sufficient food. Trampling and lack of ground cover 
allows ground washing, and downhill movement of the 
surface material begins. The degree of surface move
ment will be proportional to slope. This stage is 
probably the predominant one throughout the Tararua 
Forest. 

6. Intense competition within the animal population now 
leads to a small decrease in numbers to a level which 
allows regeneration of sufficient palatables for the 
existence of this reduced population. 

7. In the meantime, however, the rate of surface erosion 
accelerates and regeneration of the vegetation suffers. 
This reduction in vegetative cover in turn recreates 
the over populated situation mentioned in the last 
paragraph smd the cycle begins again and progresses at 
a faster rate. 

8. Three alternatives are now possible, depending on the 
steepness of the slope. 
(a) In the case of oversteepened slopes, the end 

point of these cycles is reached when no 
understory remains. The slopes beneath the 
canopy become moving screes which bury the 
unpalatable shrubs. The canopy becomes 
noticeably thinner as the older trees die 
with no possibility of replacement from be
neath. This situation is apparent on the 
slopes of the Eastern Hutt River (Plates 2 
and 3). 

(b) On the slopes which were not so steep, scree 
does not develop as rapidly and a high con
centration of unpalatable Drimys colorata 
builds up. Gradually the original canopy 
disappears due to lack of replacement. In 
consequence, a general lowering of the canopy 
follows until only D. colorata remains. 
Unfortunately Drimys is a shade-demanding 
species and soon dies out, leaving bare slopes 
which develop into slow moving screes. 
Various stages of this part of devegetation 
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are to be seen in the upper reaches of the Ruapai 
River. 

(c) At the upper limit of the forest where slopes 
are in places of relatively shallow gradient, 
tussock gradually invades the forest as the 
canopy disappears. Thus, new tussock land 
forms resulting in a lowering of the forest 
line. A possible example of this is to be 
seen on the southern slope of Mt Renata 
(Plate; 4). 

It can be seen that cases (a) and (b) above have the 
same end point, only case(b) takes a little longer 
to reach it. Case (c) is limited in scope and would 
occur only in small areas. 

CONCLUSION 

The presence of introduced animals has precipitated a 
complex problem in soil conservation and water run-off in the 
Tararuas. Probably, in time, a natural balance between 
animals and vegetation would result as unpalatable species 
replaced the palatable ones where possible. In the meantime, 
however, erosion and transportation of waste would create 
major problems in the surrounding low country, water supply to 
towns would be impaired and hydro-electric reservoirs filled 
with rubble. The ideal in prevention of these problems would 
be the complete removal of browsing animals from the area in 
order to allow regeneration to proceed unchallenged. In 
practice, however, this ideal is at present unattainable and 
anything short of it appears useless. A policy of intensive 
extermination by present known methods such as shooting and 
poisoning would not remove all animals and would only create 
a more favourable environment for those remaining. Some 
hope could be held for the introduction of suitable parasites 
or predators but this in turn creates another problem. (Dould 
parasites suitably specific to these animals be found and 
successfully introduced? 

In the meantime, defoliation continues not only by deer, 
goats and pigs, but also by opossums. Damage attributed to 
opposums has not been mentioned until this point because it 
was noted the opossums are present in moderate to high 
concentrations throughout. It is difficult to assess the 
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relative amounts of direct and indirect damage caused by these 
animals. 

At the moment, Japanese deer are not present in the 
Tararuas. The important characteristic of these animals is 
that they are forest deer and thus do not require tussock in 
the vicinity. This means that areas which are not near 
tussock such as Plateau Creek, and the Makakahi and Waitewaewae 
Catchments would receive just as much attention as those that 
are contiguous with it. 

The importance of goats in the process of devegetation is 
not to be under-estimated. As large numbers of these 
voracious and non-selective feeders build up, as they undoubtedly 
are doing, it is likely that they will be a greater pest than 
the deer are at present. 

Finally it is pointed out that the combined effects of 
deer, goats, pigs and opossums on the vegetation of the 
Tararuas is enormous. Against these overwhelming odds the 
native plant cover has little chance of recovery and is 
functionally fast approaching minimum efficiency for soil 
conservation and control of water run-off, 
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