
 
 
 

http://researchcommons.waikato.ac.nz/ 
 
 

Research Commons at the University of Waikato 
 
Copyright Statement: 

The digital copy of this thesis is protected by the Copyright Act 1994 (New Zealand). 

The thesis may be consulted by you, provided you comply with the provisions of the 

Act and the following conditions of use:  

 Any use you make of these documents or images must be for research or private 

study purposes only, and you may not make them available to any other person.  

 Authors control the copyright of their thesis. You will recognise the author’s right 

to be identified as the author of the thesis, and due acknowledgement will be 

made to the author where appropriate.  

 You will obtain the author’s permission before publishing any material from the 
thesis.  

 

http://researchcommons.waikato.ac.nz/


J. Wheeler 

The three volcanic mountains of Egmont National Park (left 

to right); Kaitake, Pouakai and Egmont viewed from the 

Maui platform. 



VEGETATION STUDIES IN THE 

TARANAKI LAND DISTRICT, NEW ZEALAND 

by 

BRUCE D. CLARKSON 

Department of Biological Sciences 

Being a Thesis 

Presented to the University of Waikato 

in Fulfilment 

of the Requirements for the Degree of 

Doctor of Philosophy 

1981 



ii 

ABSTRACT 

Sampling of the indigenous vegetation of the Taranaki 

Land District was carried out to describe and explain 

significant features of vegetational change along 

environmental gradients. Five major locations were 

sampled; the three volcanic mountains of Egmont National 

Park (Egmont, Pouakai and Kaitake), the associated 

volcanic ring plain and the Taranaki Upland. The sampling 

which was mainly along altitudinal and moisture gradients 

involved the collection of both quantitative and semi­

quantitative plot data. 

Direct and indirect gradient analyses were then 

carried out on the data; the techniques employed included 

graphing, ordination and classification. Analysis enabled 

the definition of the main vegetation types at each of the 

sampling locations and of the important environmental 

factors associated with the vegetation pattern. 

Comparison of the results obtained at each of the 

sampling locations revealed differences in the structure 

and composition of the vegetation and in the pattern of 

vegetational change along the gradients. The three 

volcanic mountains within Egmont National Park show 

differences in the vegetation consistent with the sequence 

of volcanic activity (the Taranaki Volcanic Succession). 

Sectors of Mt Egmont exhibit differences which relate 

closely to the pattern of recent eruptions particularly 

the Burrell eruption of 1655 A.D. The vegetation at 

equivalent altitudes on Pouakai, an older more eroded 

volcanic remnant, is at a more advanced stage of 

development. A complex pattern of species (woody species 
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and tree ferns) distribution on the three mountains 

(Egmont, Pouakai and Kaitake) is outlined and attributed 

in some instances to the changing availability of habitats 

on each mountain. This is associated with the sequence of 

mountain building, erosion and dissection. The vegetation 

pattern of the Taranaki Upland by contrast more closely 

reflects the pattern of topography and substrate and the 

forests are richer in vascular species. Analysis of the 

distribution of species (woody species and tree ferns) 

shows that inland Taranaki was the probable source for 

almost all of the species found in the forests of Egmont 

National Park. 

Comparisons of the pattern of vegetational change 

along altitudinal gradients of the mountains of Egmont 

National Park and some other southern hemisphere mountains 

reveal certain similarities. With respect to other North 

Island (New Zealand) volcanic mountains examined the 

similarities are marked. Like Mt Egmont, Pouakai and 

Kaitake these mountains all support podocarp-broadleaved 

forests from which the beech species (Nothotagu~ spp.) 

are absent. The forests of Egrnont National Park are 

interpreted as illustrating stages of a landscape and 

vegetation succession apparent on volcanic mountains 

throughout the North Island. Features which characterise 

the present stage of development of the forests of Mt 

Egmont include the overwhelming dominance of kamahi 

(Weinmannia ~acemo~a var. ~acemo~a), the absence of 

forest tree species such as quintinia (Qulntinia ~e~~ata) 

and the relatively low altitude tree-line. 
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CHAPTER 1 

INTRODUCTION 

Studv location 

The Taranaki Land District (973,000ha) stretching 

from the Mokau River in the north to Patea in the south 

and bounded by the coastline to the west and the 

Wanganui River in the east (see Figure 1.1) is the 

setting for the vegetation studies presented in this 

thesis. The largest single unit of indigenous 

vegetation reserved within the land district is the 

Egmont National Park (33,537ha) and this area is the 

focus of a major part of the study. The national park 

and much of western Taranaki landscape is dominated by 

the dormant volcano Mt Egmont (2518m) and its associated 

ring plain. Two older eroded volcanic remnants, Pouakai 

(1399m) and Kaitake (684m), also part of the national 

park, adjoin the north-western slopes of Mt Egmont. 

The remainder of the Taranaki Land District in contrast 

is of sedimentary origin and consists mainly of low 

hill-country (150m-600m) known as the Taranaki Upland. 
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Study· aim 

The aim of this study was to describe and explain 

significant features of vegetational change along 

environmental gradients and to use this information to 

provide a comparative analysis of the major features of 

the indigenous vegetation within the Taranaki Land 

District. 

Study approach 

The approach of this study derived first from the 

observations made and the experience gained in the study 

area over a number of years and second from a reading of 

the literature on vegetation description and analysis 

particularly gradient analyses (Curtis and McIntosh 

(1951), Whittaker (1956) etc.). A deliberate effort 

was made to seek out gradients and their 1 zoned 1 

assemblages of species and to provide an adequate 

coverage of the study area by examining these gradients 

at a large number of locations. Pielou (1977) has since 

described succinctly the justification for seeking out 

zoned communities. 'There are many ecological questions 

that can be investigated far more directly, and that can 

be answered with far greater clarity by studies in 

naturally occurring zoned communities than anywhere 

else ••• Because natural zonation (which can be thought 

of as the otitcome of a natural experiment) is so 

ecologically informative, it is worthwhile to seek it 

out even in places where it would not automatically be 

expected ••• Such places are far more deserving of study 

than the elusive 'homogeneous community' traditionally 
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belo~ed of ecologists;(Pielou, 1977, p248). 

Vegetation data collected along various gradients 

was thus interpreted as the outcome of a natural 

experiment (as noted by Pielou, 1977). The distribution 

and performance of plant species along the gradients 

examined were considered in relation to other plant 

species and to environmental and historical factors. 

Most of the environmental site data noted was of the 

type which approximated specific physiological effects 

on the vegetation for example altitude, aspect, soil 

depth, drainage conditions etc. as described by Kellman 

(1975). Explanation of the vegetation pattern was then 

attempted. 

During the course of the study a number of the 

original intentions regarding sampling procedure and 

vegetation assessment were discarded as unworkable for 

reasons of practicality. The sampling was originally 

intended to be entirely quantitative. It was however 

eventually limited to initial quantitative gradient 

analyses in each of the major sampling locations (Kaitake, 

Pouakai, Mt Egmont and the Taranaki Upland) and completed 

using more comprehensive semi-quantitative analyses. 

This was because of the uneconomic returns for the amount 

of time invested in quantitative sampling. In this 

respect the study methods of vegetation assessment tended 

to swing back to the semi-quantitative methods widely 

used before the advent of gradient analysi~ (e.g. Braun­

Blanquet, 1932). The approach to numerical analyses 

employed by this study (notably classification and 

ordination of vegetation data) was to use the statistical 
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techniques as a tool for simplifying and summarising 

complex vegetation data which was then related to the 

major environmental gradients already determined from 

field observations. Numerical analysis was not used for 

testing hypotheses. Although as a result of field 

observations it became obvious that no two patches of 

vegetation are ever exactly alike (as pointed out by 

Gleason, 1926), and that vegetation boundaries may be 

either abrupt or gradual (see Clarkson, 1977), attempts 

have still been made to describe vegetation types. The 

types are described on the basis of dominance (by cover 

and basal area) of species in the top stratum and as 

such can be recognised easily and quickly in the field. 

Nomenclature 

Vascular species nomenclature for the most part 

follows that of Druce (1973, 1977) because familiarity 

with the plants found in the Taranaki Land District 

made it apparent that some of the plants present are 

undescribed in the standard references (Allan, 1961 and 

Moore and Edgar, 1970). In other cases the species 

described by the standard references is in fact an 

aggregrate of species. Instances where Druce (1973, 

1977) was not followed or where it was felt some 

explanation of the name used is warranted are described 

in Appendix 9. Many of the dominant or frequently 

occurring vascular species are referred to by their 

common name and Appendix 10 lists the common names used 

and their scientific equivalents. The nomenclature of 

mosses referred to follows that of Allison and Child 
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(1971). 

Outline of the thesis 

The study area is examined in detail in Chapter 2 

with sections describing the geology, soils and volcanic 

history, climate, human activity and its effect on the 

vegetation, other animals and previous botanical research. 

Chapter 3 describes and justifies the methods used for 

data collection and analysis. Chapter 4 comprises the 

results and analyses for all the places examined with 

major sections describing Kaitake, Pouakai, Mt Egmont 

and the Taranaki Upland. Chapter 5 summarises and 

discusses these results and analyses. The first section 

outlines the nature of species distribution as determined 

by the field observations throughout the Taranaki Land 

District. The remaining sections compare the flora and 

vegetation of, firstly, the three volcanoes of the 

national park (Kaitake, Pouakai and Egmont); secondly, 

Egmont National Park with that of the Taranaki Upland, 

and finally the mountains of Egmont National Park with 

some other southern hemisphere mountains. 
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CHAPTER 2 

THE STUDY AREA 

1. GEOLOGY, SOILS AND VOLCANIC HISTORY 

Two major and contrasting landforms make up the 

Taranaki Land District. These are: the Taranaki 

Volcanic Successi9n (Egmont, Pouakai and Kaitake and the 

associated ring plains) and the Taranaki Upland block 

(gently inclined beds of sedimentary rocks). The 

features and locations noted in the following 

description of these two major landforms are displayed 

on Figures 2.1 and 2.2. 

The Taranaki Volcanic Succession 

Aspects of the volcanic history, geology, and soils 

of the Taranaki Volcanic Succession are described by 

Grant-Taylor (1964), Druce (1964, 1966), N.Z. Soil 

Bureau (1968), Tonkin (1970), Neall (1974, 1976) and 

Aitken et. al. (1978). The information of particular 

relevance to a study of the vegetation is summarised 

from these sources and presented below. According to 

Neall (1974, 1976), the linear sequence (NNW to SSE) of 

volcanic activity began at Paritutu and the Sugar Loaf 

Islands near New Plymouth 1,750,000 years ago. This was 

followed by Kaitake, Pouakai and Egmont respectively 

active 575,000 years ago, 250,000 years ago and 70,000 
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years ago. The sequence Kaitake, Pouakai and Mt Egmont 

thus forms a series of progressively younger volcanic 

landforms. A number of other much smaller and more recent 

domes, for example the Beehives, Pukeiti, the Dome, and 

Skinner Hill, detract from the overall pattern. 

Kaitake exhibits an advanced stage of erosion which 

has reduced the volcano (estimated to be originally as 

large as Egmont is now) to a circular··area of radiating 

ridges which rise to a central point, Patuha 684m a.s.l. 

Pouakai is less dissected than Kaitake and retains 

much of the smooth lower and middle slopes characteristic 

of andesite volcanoes. Parts of the Pouakai Ring Plain 

are still preserved between Inglewood and Okato and along 

the eastern boundary of the Egmont Ring Plain. Pouakai 

is also estimated to have originally been of a similar 

height as present day Egmont. The highest peaks, Pouakai 

(1377m), Maude Peak (1221m) and Henry Peak (1222m) are 

remnants outlining the form of the original volcano. 

Between these peaks an extensive 'plateau' of diverse 

topography presents a relatively large zone for subalpine 

vegetation in comparison to what is available on the 

larger and still conical Mt Egmont. 

Mt Egmont is a substantially intact volcano reaching 

2518m a.s.l. Lahars, debris flows, lava flows, ash and 

lapilli showers all originating from Mt Egmont in a 

complex sequence of events over the last 70,000 years 

have shaped the present day characteristics of the 

Taranaki landscape. The complete cone and its associated 

gently sloping ring plain spread from Cape Egmont in the 

west to beyond Stratford in the east. Superimposed on 
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the cone and the ring plain is an almost perfect pattern 

of radial drainage. Particularly relevant to the 

development of the present day cover of vegetation is the 

most recent volcanic activity and erosion of the 

mountain. Some trees living at present exhibit the 

effects of recent eruptions in their growth form and the 

vegetation at many locations on Mt Egmont is still 

readjusting to the damage caused by the recent volcanic 

activity. Between 1500 and 1550 A.D. four small hot flow 

deposits (the Newall and Waiweranui eruptions) descended 

the Stony River catchment on the north-western slopes 

reducing much of the native bush to carbonised logs. 

Fires also swept 3 km northwards across the western 

slopes of the Pouakai Range (Druce 1964). Even more 

recently, around 1655 A.D., the Burrell eruptions 

deposited pumice gravel over a large area on the ESE side, 

andesitic gravel on the WNW side and ash on all the upper 

slopes of Egmont (Druce 1964). The Burrell eruptions are 

therefore a major factor which affected the composition 

and structure of the vegetation at many of the upper 

altitude sites examined at East Egmont for this study. 

The most recent eruption on Egmont, the Tahurangi eruption 

of 1755 A.D., was very small and deposited five to twelve 

centimetres of ash on the upper slopes of the mountain and 

in most places the upper part of the present soil has 

formed from this material (Druce 1964). 

As well as the recent volcanic disturbances, the 

vegetation cover has been greatly affected in places by 

debris flows. The heavy rainstorms experienced on Egmont 

and the fact that much of the mountain is unstable anyway, 
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has resulted in a series of at least eleven debris flows 

over the last 400 years (Neall 1974). The western crater 

rim was the source of a number of these flows and the 

most recent debris flows include ones below the Pyramid 

Stream. 

On a smaller scale is damage caused by flooding in 

many of the rivers and streams, for example in the 

Mangahume, Punehu, Waiwhakaiho, Manganui, Maketawa, and 

Kapuni Streams. As a result, stream courses may, to a 

greater or lesser extent, show margins clothed in trees 

of different size and kind from those making up the bulk 

of the forest on the mountain. Smaller land slides 

initiated by heavy rainstorms, sometimes in conjunction 

with the damage to the vegetation caused by goats and/or 

opossums, are also common, e.g. the very recent 1976 

examples near North Egmont. As Druce (1964, 1976b) has 

noted, the spectacular natural erosion will continue as 

long as the upper slopes of Egmont remain unstable. 

The soils of the south-eastern sector of Egmont 

National Park have been described in detail by Tonkin 

(1970) and all are recent soils. Two major soil groups 

wer~ described: Tahurangi and Burrell soils, both 

derived from andesitic tephra. The Tahurangi soils are 

mainly subalpine (above 990m and below 1371m) although 

extending in places down to 670m. The Burrell soils are 

upland temperate soils below 990m. Minor soil groups 

described included recent soils from alluvium, for 

example the Hangatahua soils which line the Manganui and 

Kapuni Rivers and soils from peat with interbedded 

tephras as found at Potaema Bog. As Tonkin (1970) notes, 
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both Tahurangi and Burrell soils are relatively 

unweathered mineral soils and the percentage base 

saturations of the mineral horizons are very low, thus 

these soils are impoverished. The important source of 

readily available nutrients for the vegetation is the 

litter layer. The overriding factor reflected by all of 

these soils is the high rainfall. This causes high 

leaching losses, a humus shift in the porous A horizon 

and, because of the stratified nature of the soil body, a 

significant lateral movement of water containing dissolved 

materials such as iron hydroxides. The soil chemistry is 

very simila~ throughout the range of slope and altitude of 

all of these soils, pH, for example, averaging 5.0. Gross 

features such as soil depth (of the A horizon), stability, 

and drainage characteristics however, relate very closely 

to the increasing slope angles recorded at higher 

elevations on the mountain. 

The soils of the remainder of the national park, 

Pouakai and Kaitake have been described and mapped, 

although in much less detail, by the N.Z. Soil Bureau 

(1968). The principal soils are the Inglewood-Patua soils 

which are yellow-brown loams and the steepland soils 

related to the Te Kie-Awapuku soils which are brown 

granular loams. The yellow-brown loams relate more 

closely to the soils of the Egmont Ring Plain while the 

steepland soils on the top of Kaitake and Pouakai provide 

an interesting comparison with the soils present on other 

old volcanoes in the North Island, notably Pirongia and 

Maungatautari. The main differences between the soils of 
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upper Kaitake and Pouakai and those on Egrnont is that on 

steeper slopes many of the layers of ash have been 

stripped away and weathering of the underlying andesitic 

rock is also contributing to soil formation. The soils 

are therefore more mature and the mineral layers are more 

weathered. Many of the flatter sites on the extensive 

'plateau' on the top of Pouakai exhibit well developed 

layers of peat while the Ahukawakawa Swamp is composed of 

peat with interbedded tephras. 

Outside the national park andesitic volcanic ash is 

still the parent material for the soils of the Egmont 

Ring Plain where it forms thick deposits on little­

dissected flat to undulating land (Aitken et. al. 1978). 

East of Stratford the ash mantle becomes progressively 

thinner and discontinuous, partly because of increasing 

distances from the source and partly because much of it 

has been removed in the process of dissection. The major 

soil groups described by Aitken et. al. (1978) are 

New Plymouth soils, Stratford soils, Inglewood soils, 

Lowgarth soils, and Rowan soils. Collectively all of 

these soils are yellow-brown loams which are moderately 

to strongly acid and moderately to strongly leached. 

They are classed as semi-mature, a stage of soil 

development indicated by the presence of weakly developed 

prismatic or nutty structures in their subsoils. As Ward 

and Hocking (1956) note, these are among the richest 

soils in Taranaki and are in effect self-fertilising 

because they have a reserve of unweathered minerals which 

as they weather, become available to plants. 

Other soils occurring on the ring plain include: 
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soils developed from young lahars, for example the Uia 

soils near Midhirst, and those developed from alluvium, 

for example the Rahotu soils and the already described 

Hangatahua soils. On the edge of the ring plain are a 

number of areas of soil forming peat deposits which 

appear to have formed as the result of ponding which was 

caused by the interruption of drainage patterns during 

formation of the ring plain. These areas located to the 

east of Eltham (Ngaere Swamp) and Midhirst and near 

Ratapiko are termed Eltham soils. There are layers of 

volcanic ash and lapilli interbedded within the peat. 

Two areas examined for this study, Meier's Bush and 

Charteris' Bush are on Eltham soils. 

The Taranaki Upland 

Aspects of the geology and soils of the Taranaki 

Upland are described by Nicholls (1956), Ward and Hocking 

(1956), N.Z. Soil Bureau (1968), Aitken et. al. (1978) 

and in the Aotuhia Regional Land Use Study (1978). As 

outlined later, the composition and structure of the 

vegetation of the Taranaki Upland relates closely to its 

geology, soils and topography. 

The Taranaki Upland is a great block of gently 

inclined beds (3-7°) of massive sandstones and 

unconsolidated mudstones. In the Pliocene the area was 

part of an extensive peneplain that has since undergone 

tectonic uplift and been dissected by major rivers. 

There is a general tilt to the south-west giving a 

gradual fall in height of ridges from 2500 1 (762m) in the 

east to 500 1 (152m) near the coast or adjacent to the 
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Egmont Ring Plain. A pause in uplift formed a number of 

wide inland-valleys now 500-700 1 (152m-21Jm) above sea 

level, for example the Ohura Valley, however a final 

rejuvenation of the landscape resulted in the rugged 

terrain characteristic of most of the country still 

covered in forest~ Typically there is an intricate 

series of long, sharp-crested accordant ridges with 

narrow deep valleys (Nicholls, 1956). Although most of 

the rocks are silty sandstones (Matemateaonga sandstone) 

and sandy siltstones (Urenui siltstone), within the 

sandstones and siltstones are conglomeratic bands, 

limestones, and concretionary layers (known locally as 

1 shellrock 1 ) and harder sandstone caps some of the 

ridges. 

Airfall volcanic ash from the Egmont volcanoes is 

present on plateaux and flatter ridge tops, but has been 

washed off most slopes and accumulated as volcanic 

alluvium in valley bottoms and in the colluvium at the 

base of slopes. Of particular relevance to the 

vegetation composition and structure, especially areas 

which have been cleared previously and now support 

secondary growth, is the tendency for the siltstones and 

mudstones to superficial slumping when surface layers 

become saturated with water after intense and heavy rain. 

As Aitken et. al. (1978) and the Aotuhia Regional 

Land Use Study (1978) note, the soils of the Taranaki 

Upland are of two main types: those in which volcanic 

ash is still an important component, and those of the 

steeper slopes where the volcanic ash is thin or absent 

and the soils are derived from sedimentary rocks. The 
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New Piymouth hill soils belong to the former and are found 

in the Toko and Douglas districts. They are yellow-brown 

loams and are thus closely related to the soils of the 

Egmont Ring Plain. Soils derived from the sedimentary 

rocks include the Tahora steepland soils, Kohuratahi hill 

soils, Tirangi steepland soils, Whangamomona steepland 

soils, and the Moumahaki steepland soils. All of these 

soils are yellow-brown earths or related steepland soils 

and are of low to medium fertility. Apart from slope, 

the soil limitations of many of the yellow-brown earths 

include nutrient deficiencies, shallow profiles over hard 

sandstone, and high susceptibility to slip erosion. 

2. CLIMATE 

A wide range of climatic conditions occur in the 

Taranaki Land District. The climate ranges from what has 

been locally loosely termed 'subtropical' in frost free 

sheltered coastal sites near Oakura and the Kaitake 

volcanic remnant through to nival on the upper slopes of 

Mt Egmont where there is a perpetual cover of snow and 

ice. Accurate long term climatic data is available from 

five weather stations in the region which are 

administered by the New Zealand Meteorological Service 

(see New Zealand Meteorological Service, 1973). These 

are New Plymouth Aerodrome, New Plymouth, Stratford 

Demonstration Farm, Manaia Demonstration Farm, and 

Te Wera Forest. Other important climatic data which has 

been collected over a shorter period is that from within 

Egmont National Park at Stratford Mountain House, Dawson 

Falls, and North Egmont as reported by Coulter (1976). 



This d~ta is also supplemented by data from a range of 

'unofficial' recording stations such as the Pukeiti 

Rhododendron Trust. Un~ortunately no long term data is 

available for a great number of location3 including 

Pouakai, Kaitake, and much of inland Taranaki. The main 

features of the climate of each of the major sampling 

locations have already been described in Coulter (1976) 

and the Aotuhia Regional Land Use Study (1978) and the 

relationship of the Taranaki climate with the remainder 

of New Zealand is described in the N.Z. Atlas (Wards, 

~976). A summary of the basic information is provided 

here as a background to this study, particularly those 

aspects of climate which are reflected by the vegetation 

composition and structure. 

Two overriding environmental gradients, temperature 

and rainfall, interact to provide the range of climatic 

conditions reflected by the vegetation. The warmest 

parts of the Taranaki Land District are in the immediate 

vicinity of the west coast. The normal temperature (as 

defined by the N.Z. Meteorological Service, 1973) at 

New Plymouth (49m a.s.l.) is 13.4°C and at Manaia (98m 

a.s.l.) 12.3°c. Further inland and at higher elevations 

the normal temperature is lower, so that at Stratford 

(311m a.s.l.) and Te Wera (180m a.s.l.) it is 11.2°c 

while at the Stratford Mountain House (846m a.s.l.) it is 

9.o 0 c. Using the lapse rate (described by Coulter, 1976, 

as a decrease in air temperature near the ground on 

average of approximately six degrees C. per 1000m), the 

normal temperature along the altitudinal gradient of 

Mt Egmont can be roughly estimated, as listed in 
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Table 2.1. 

Table 2.1 Normal tern£erature estimates along the 

altitudinal gradient on Mt Egmont 

Normal 
Altitude Tem:12erature oc 

New Plymouth 49m ( 160 I ) 13.4 
Stratford 311 m (1016 1 ) 11.2 
Stratford Mountain House 846m (2766 1 ) 9.0 
Estimate 1346m (4401 1 ) 6.o 
Estimate 1846m (6036 1 ) 3 .. 0 
Estimate 2346m (7671 I) o.o 
Estimate for Summit 2518m (8260 1 ) -1.97 

The average number of days per year with ground 

frost and snow at each of the stations also gives a good 

indication of temperature differences. At New Plymouth 

for example, the average number of days of ground .frost 

is 6.9, at Stratford, 73.1, and at Stratford Mountain 

House, 95.6. Further inland at Te Wera the value is-

71.8. The average numbers of snow days per year for the 

same locations are 0.1, o.6, 14.0, and O.O respectively. 

The highest points in Inland Taranaki, for example Mt 

Humphries, are estimated to receive snow on average less 

than 2.0 days per year. Higher elevation sites above 

the Stratford Mountain House on Mt Egmont of course, 

record- even higher average snow and frost days. Coulter 

(1976) estimates that freezing level occurs 'at 

approximately 3500m on average (it lies between 2800m 

and 4200m for about two-thirds of the time) in mid 

summer while in mid winter the corresponding levels are 
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1750m (1150m and 2350m) 1 (Coulter, 1976, p52). As well 

as the general decline in temperature from the coast to 

inland localities and with increasing elevation, the 

temperature range also becomes much greater. Thus at 

New Plymouth the mean daily range is 6.9°c, at Stratford 

it is s.4°c, Te Wera, 10.6°c, and at the Stratford 
' Mountain House, 8.o0 c. This feature of the climate is 

even further exaggerated at higher altitudes on Mt 

Egmont, where as Coulter (1976) notes, 'when there is no 

wind and skies are clear, bare ground surfaces - such as 

scoria or rocks - and the air in contact with them will 

be heated strongly under the influence of mid-day summer 

sunshine, and temperatures will then be five to ten 

degrees higher than the free air average for the season 

and altitude in question. In these conditions, when the 

sun sets, intense radiational cooling takes place and 

this will give a very rapid drop in surface temperatures' 

(Coulter, 1976, p53). 

The distribution of rainfall in the Taranaki Land 

District relates directly to the orographic effect of 
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the mountains, particularly Egmont, on the moisture laden 

prevailing winds blowing from the Tasman Sea. Thus more 

rain falls on the seaward slopes of the mountain than on 

the coast. Coulter (1976) states 'the overall result is 

seen in the pattern of mean annual rainfall. This amounts 

to about 1500mm near the North Taranaki coast, around 

1100mm to 1300mm near the South Taranaki coast, and 

increases more or less parallel with the contours of the 

land to about 6500mm at the 1000m level and probably 

about 8000mm near the 2000m line, but with somewhat more 



rain on the norther~ and western slopes than elsewhere! 

(Coulter, 1976, p52). Further inland at Te Wera Forest 

the mean annual rainfall is approximately 1800mm and 

probably exceed~ 2000mm in most of the.Aotuhia region. 

Some of the extreme values recorded on the mountain are 

particularly notable. At the Stratford Mountain House 

for example, 1574mm were recorded in the single month of 

July in 1974, this being one of the highest monthly 

totals ever recorded in New Zealand, while during a 48 

hour period in February 1971, 795mm of rain fell. The 

erosional effects of such intense falls have already 

been described in the previous section. 

A number of other features of the climate are 

particularly relevant with regard to plant growth and 

the vegetation. These are wind, relative humidity 

including cloud cover, and sunshine hours. Exposure to 

wind of course varies greatly in relation to aspect and 

topography, however there is a general trend towards 

stronger winds nearer the coast and at higher elevations. 

At the coast near New Plymouth average wind speed is 

16km per hour while further inland at Stratford it is 

11km per hour. Coulter (1976) estimates the average wind 

speed at the summit to be about 40km per hour. Damage 

caused to the translator towers at the Hen and Chickens 

site on Egmont and the windshaping and wind throw of 

trees on the higher slopes all attest to the strength of 

the winds in exposed locations. As well, Druce (1964) 

notes that the coastal winds carry salt appreciable 

distances inland and damage to tree crowns, particularly 

of kaikawaka, has often been attributed to this. The 
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mountains also cause much distortion in the overall wind 

flow pattern of Western Taranaki. Thus at New Plymouth 

the westerly winds from the coast are the most frequent 

while at Stratford, northerly and southerlies are more 

common. The channelling of wind between Egmont and 

Pouakai is another case of distortion of the normal 

pattern. In contrast to the coastal side of Taranaki, 

many of the sheltered valleys in inland Taranaki are 

almost wind free. 

Relative humidity also increases with elevation 

above sea level and away from the coast. At New Plymouth 

the average at 9 a.m. is 78%, while at Stratford and 

Te Wera Forest respectively it is 83% and 84%. Higher 

up Mt Egmont at the Stratford Mountain House the average 

at 9 a.m. is 87%. Related to relative humidity is the 

incidence of cloud cover, fog, and mist. At higher 

altitude sites, for example Dawson Falls, North Egmont, 

and the Stratford Mountain House, the sky is quite 

commonly clear in the morning and clouded over in the 

afternoon. An annual average of 38 fog days 'occurs at 

the St~atford Mountain House and the formation of a 

cloud cap covering much of the upper slopes of Mt Egmont 

is well known. Further inland in the Aotuhia region the 

wind-free valleys cause temperature inversions resul_ting 

in early morning fogs throughout the year. 

Average sunshine hours are consequently. greatest on 

the coast. At New Plymouth the average is 2110 hours, 

about 50% of the total possible. For most of the inland 

area it is probably less than 1800 hours while for high 

altitude locations such as Dawson Falls and the Stratford 
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Mountain House it is probably less than 1000 hours. 

In short, the climatic conditions in most of the 

Taranaki Land District (with the exception of the higher 

altitude areas on the mountains) are very favourable for 

plant growth. There is an ample to excessive supply of 

rain and temperatures are warm enough to permit almost 

continuous growth throughout the year. In relation to 

other regions of New Zealand the climate of Taranaki has 

been described by Garnier (1958) as belonging to 'Middle 

New Zealand' and as such conforms closely to the average 

conditions associated with New Zealand as a whole. 

3. HUMAN ACTIVITY AND ITS EFFECT ON THE VEGETATION 

While the Egmont National Park vegetation has 

enjoyed comparative protection from the effects of human 

activity (as a result of legislation in particular the 

Egmont National Park Act 1900), the vegetation of the 

Egmont Ring Plain and much of the Taranaki Upland has 

not. At the time of the arrival of the European much of 

the coastal land and ring plain had already been greatly 

modified by the relatively dense settlement of the Maori 

(see Smith, 1910) and the early colonists described the 

large areas dominated by bracken fern resulting from the 

clearing and burning 0ff of forest for the cultivation 

23 

of crops (see Rutherford et. al., 1940). The effects of 

human activity became far more dramatic however following 

the arrival of the European. The whole Taranaki 

landscape was within the short space of one hundred years 

transformed from a predominantly indigenous forest land 

to an agricultural pasture land dominated by exotic 
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species. 

The present day landscape consists of vegetation in 

which a complete range of combination and integration of 

exotic and indigenous species are to be found. Some of 

the most interesting combinations for example result 

from the colonisation of exotic species by indigenous 

epiphytes. Phymato~o~u~ diue~~itoliu~ and Py~~o~ia 

~e~pen~ quite commonly grow on the barberry (Be~!e~i~ 

glaucoca~pa) which as a hedgerow is a feature of the 

present day landscape. As well, the epiphytic orchids 

Dend~olium cunninghamii and ta~ina muc~onata and the 

epiphytic shrub 9~i~elinia lucida are commonly found 

growing on Pinub ~adiata and Cup~e~~u~ mac~oca~pa which 

have been widely planted as shelter belts and woodlots. 

At the present time approximately 14 percent 

(138,000 ha) of the Taranaki Land District is classified 

as national park, scenic reserve, or state forest. 

Except for some areas of state forest the majority of 

this land will continue to support indigenous forest. 

Large areas of privately owned land also support 

indigenous vegetation. By far the greater part of all 

of this land is above 1500 1 a.s.l. (457m) so that the 

upland and montane forests are well represented but the 

lowland (ring plain) and coastal forests are reduced to 

small scattered remnants (see New Zealand Atlas (Wards, 

1978) Contemporary Forest Cover). 

The process of change is by no means at an end. 

Primary forest and secondary forest which developed from 

previous unsuccessful attempts to farm the Taranaki 

Upland continue to be cleared for agriculture. Studies 
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of the successions resulting when large numbers of farms 

were abandoned in the 1930 1 s are included in this study 

in the section describing the Taranaki Upland. The very 

small and unviable remnants of indigenous vegetation on 

some farms continue to degrade and become invaded by a 

range of exotic plant species as do some of the smaller 

scenic reserves. This invasion by exotic plant species 

initiated by man, both planned and unplanned, is so 

advanced now that only the most remote and inaccessible 

areas covered in indigenous forest do not support at 

least a few adventive species. This feature of the 

vegetation is well illustrated by distributions of some 

exotic species noted during the course of this study. 

Catsear (Hypocho.eAi~ ~adicaia) is now found in the 

tussock-herbfield of both Egmont and Pouakai. A 

rhododendron species grows in places in the Egmont 

shrubland, and ragwort (Senecio jacoiaea) flourishes on 

the banks of the remote Heao Stream. 

Much of the vegetation in Egmont National Park is 

substantially unaltered in composition (at least in the 

top strata - emergents, canopy, and subcanopy) by 

comparison with its composition just prior to the 

European discovery of New Zealand. The effects of human 

activity throughout the recent history of vegetation 

development are however underestimated by all of the 

authors cited later in the section describing previous 

botanical research. Obviously the Maori provided the 

first instances of human activity on the slopes of the 

mountain and in fact the discovery of Maori ovens beneath 

the layers of volcanic ash was one of the clues which 
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lead to the realisation that Egmont has an extremely 

recent volcanic history. Both as a source of food, 

particularly birds, and also as a source of red ochre 

(kokowai) the resources of the mountain attracted the 

Maori. As well the Maoris buried their dead in many 

hiding places on the upper slopes of Egmont and on the 

Pouakai and Kaitake Range (e.g. Goat Rock). The focus of 

major effects on the vegetation would have been 

settlements and although not widespread because of the 

climatic inhospitality of the mountain, several important 

settlement or pa sites did occur within the boundaries of 

the national park. Although it is only possible to 

describe a few examples for the purposes of this study, 

the current research by Mr D.H. Rawson of New Plymouth 

demonstrates just how extensively the area now in 

national park was used by the Maori. 

Two of the most important sites within the national 

park were Maru and Karakatonga while Koru Pa, another 

important site, is located just outside the national park 

boundary in the vicinity of Davies Track at the foot of 

the Kaitake Range (see Figure 2.3). Karakatonga dates 

back to 1400 A.D. according to the tribal history while 

Maru was a refuge for the Taranaki Tribe when the Waikato 

Maoris attacked in 1826. Both sites would have had major 

impacts on the surrounding vegetation, Karakatonga in 

particular, because as Scanlan (1961) notes it was no 
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mere place of refuge but a village of importance with a 

council house and marae. Located at an altitude of 600m 

it is questionable how much clearing of the forest for 

crops would have occurred if present day gardening success 



at the park boundary is any guide. However even the.Maru 

site is purported to have had secret cultivation sites 

further down the mountain near the present day Kahui Hut 

(880m). The supposed Karakatonga site is now overgrown 

with a dense cover of forest principally multi-stemmed 

kamahi no different to the vegetation found in similar 

sites on river terraces of the Waiwhakaiho. Likewise 
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the site indicated as Maru Pa on NZMS 169 (5th ed.) is 

covered with scrub vegetation dominated by leatherwood 

similar to surrounding sites although recent investigation 

by Mr D.H. Rawson of New Plymouth casts doubt on this 

being the true location of Maru Pa. 

Major changes in vegetation composition and 

structure have resulted from the more recent occupation 

of Europeans. The initial exploration of Egmont was from 

New Plymouth via the Pouakai Range (see Figure 2.3). 

James Henry, a scottish nurseryman, and one of the first 

guides of the Pouakai route cleared vegetation to plant 

scottish heather and blue currant in 1$70. He also built 

up a trade with America and elsewhere in mountain plants 

and seed of the toi (Co~dylin~ indiui~a). As early as 

1872 the Provincial Government voted 1100 ($200) for a 

bridle track (Mangorei Track) over the ranges. 

Eventually constructed in 1873 log bridges built to cross 

the small streams around the 'Extinguisher' were of 

kaikawaka. To this day the Mangorei 1rack still shows 

evidence of the extensive disturbance to the vegetation 

at places like Grayling's Clearing. Even the eminent 

botanist Thomas Cheeseman who visited Egmont via the 

Pouakai route used kaikawaka on his camp fire (Scanlan, 



1961). The combined effect on the vegetation by the fuel 

gathering activities of all of the early parties which 

visited the mountains must have been considerable 

particularly in instances where large groups camped in 

the bush for several days at a time. 

The establishment of the Old House (North Egmont) 

1892, the Dawson Falls Hostel 1896, the Stratford 

Mountain House (see Figure 2.3) together with associated 

roading and subsequent extensions and modifications all 

had an effect on the surrounding vegetation. Perhaps 

the most important one was the tendency for species such 

as Hall's t6tara and kaikawaka to be used for everything 

from firewood to fence battens and building materials. 

The fireplace at the Old House (North Egmont) for example 

could accommodate logs up to 2m in length. Although 

these practices have long since ceased and the impact was 

restricted to the immediate vicinity, evidence for these 

activities is still obvious inside the forest. Near the 

North Egmont Chalet site for example numbers of Hall's 

totara stumps point to the exploitation of this species. 

Much of the vegetation nearby is not true 1 climax 1 

notably the vegetation near the Nature Walk in which 

leatherwood is prominent. Unconfirmed reports of 

commercial supply of Hall's totara battens from this area 

prior to 1920 have also been made. 

Of all the places within the Egmont National Park 

the area most disturbed by human activity is the Kaitake 

Range. Logging, land clearance and mining activities are 

all identifiable. The Boar's Head Creek location (see 

Figure 2.3) has been the scene of intermittent ~ctivity 
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since ·1370 when a specimen crusher operated, although by 

1877 this particular venture had ended. Konini Creek 

north of Boar's Head Creek was also the site of a 'drive' 

in 1898. The most recent mining activity was that of 

prospectors like R.W. Davies who worked in the vicinity 

of Boar's Head Creek. Large numbers of tree ferns and 

lancewood in the disturbed kohekohe, pukatea, tawa and 

hinau forest attest to the damage to the vegetation which 

has occurred. Logging and land clearance occurred in the 

area known as the Patua Open Lands Reserve and is 

referred to in detail in the section on Mander's Spur 

Track Ridge. The vegetation affected was forest in which 

the large trees were principally tawa, kohekohe, _pukatea, 

hinau and rimu. 

In 1908 a metal crushing plant operated by water 

power from a dam in the Manganui River operated inside 

the national park at the end of York Road (see Figure 

2.3). Rock was transported from a quarry (Quarry Bluff) 

near the site of the present day Waipuku (York) Hut 

(945m) by rail. The line being known as the Mt Egmont 

Branchline began at the settlement of Waipuku and was 

some 6 miles 2 chain (10km) in length. The size of the 

old shunting area, the refuse dumps, and the old bottles 

and debris which may be found scattered amongst the trees 

confirm that while in operation the human impact on the 

vegetation would have been marked. The old crusher site, 

railway lines and shunting area are still in the process 

of revegetation. Important species in the succession at 

present are bracken fern, gorse, Co~ia~ia a~io~ea, 

Copn.o~ma 'taylo~ae', A~telia t~ag~an~, and Rulu~ 



ci~~oide~ all of which form a new stratum above the 

ground cover composed principally of pasture grasses and 

adventive weeds. Elsewhere on the fringes of old tracks 

more advanced successional stages are apparent in which 

kamahi forms dense multi-stemmed stands. These sites are 

not easily overlooked but other significant changes in 

the forest composition particularly near the Waipuku Hut 

are. Again Hall's totara and kaikawaka were the major 

casualties. Hall's totara stumps are still present short 

distances from the edge of the old railway line and large 

logs which had been split and stacked ready for later use 

have also been found rotting under the trees. Kaikawaka 

is absent from the top stratum of vegetation (emergents, 

canopy and large subcanopy) on the York Road Track Ridge 

(Clarkson, 1977) although seedlings and small saplings 

are present. The large kaikawaka were probably milled 

out during the period of quarrying operations from 1908-

1923 as they are present on the major ridges either side 

of the York Road Track Ridge. A thorough search for 

remnants has yet to be made to confirm or refute this 

suggestion. The fringes of the old railway line above 

the Waipuku Hut are notable for the large specimens (up 

to 6.5m in height) of Olea~ia ilicitolia which have 

established since the disturbance while other areas 

nearby are notable for the dominance (80% REA) of Hall's 

totara (5-32cm d.b.h.) which appears to have established 

after partial clearing of the forest. The track margins 

and large areas which were cleared near Quarry Bluff 

support shrubs (50cm - 2m in height) the principal 

species including Ca~~inia uauuillie~~ii, Hele odo~a, 

31 



and leatherwood. Although high 

goat populations in recent years have further exacerbated 

this situation much of this shrub vegetation probably 

resulted from the initial disturbance by the quarrying 

activities. 
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Eleven years after the York Road quarrying operations 

had ceased in 1934, forest near the end of Kent Road and 

the Te Popa Gorge was the scene of a short lived logging 

operation organised by the East Committee of the Egmont 

National Park Board (see Figure 2.J). The chairman had 

financed park board activities out of his own pocket and 

was endeavouring to recover these debts. Scanlan (1961) 

reports that a bush tramway and cableway had been 

installed at the Te Popo Gorge location and that orders 

for posts and firewood were being taken by the committee. 

In the Kent Road location a tally of timber stacked 

showed 1,280 broadleaf, hinau and totara posts, 1,920 

battens, seventy-five cords of firewood and many 

strainers. Rotted stacks of firewood covered with 

vegetation were still present in the Te Popo location in 

1960 but there are no signs of this past logging remaining 

today. 

Scanlan (1961) also reports that in 1927 the Egmont 

National Park Board decided to help the rimu trees by 

instructing staff where practicable to cut through the 

attached rata if they thought the rimu could be saved. 

The belief at the time was that rata were 'killing off' 

the rimu trees. This measure was shortlived however 

after strong public reaction. 

Today human impacts on the vegetation are minimal 



compared to those of the past although as increasing 

numbers of people use the park this is changing. Large 

numbers of people now climb to the summit of Egmont 

during summer and the moss~herbfield, herbfield, and rock 

and scoria slope vegetation along the main summit routes 

via Dawson Falls, Stratford, and North Egmont is damaged 

annually. This damage is greatest when climbers stray 

from using a single track or when on their return from 

the summit indulge in a little scoria slope sliding. 

There can be no doubt that over recent years this damage 

has increased and along the main summit routes the 

vegetation is not reclaiming disturbed sites at the rate 

at which new damage occurs. 

4. OTHER ANIMALS 

Introduced animals are the agents of the greatest 

changes in vegetation composition and structure presently 

occurring in Egrnont National Park and the remaining 

forests of Taranaki. In the national park goats, 

opossums, hares, and straying cattle and sheep all 

contribute to this change while in the forests of the 

Taranaki Upland in some places pigs and deer also have an 

impact on the vegetation. 

The history of the introductions of opossums, goats 

and hares and the first reports of straying cattle within 

the national park are outlined in Atkinson, G.G., (1964), 

Mawhinney (1976), and by the New Zealand Forest Service 

(1965). From the information contained in these reports 

it is obvious that all of these animals have been a major 

factor in shaping the structure and composition of the 
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vegetation at many locations throughout the national 

park for a period in excess of 70 years. The same 

authors also outline the vegetation changes which have 

been attributed to these animals and this information is 

summarised below in order that the descriptions of the 

present day vegetation which appear in Chapter 4 may be 

viewed within the perspective of this long history of 

animal modification. In addition Atkinson, I.A.E., 

(1964) details the effects of goats on the vegetation of 

a part of Mt Egmont. Reference back to some of the 

earlier descriptions of the vegetation for example 

Scherer et. al. (1881) reported in Scanlan (1961) is 

also made in order to estimate just how great this 

vegetation modification has been. 

The reported vegetation modification by goats is of 

three main types. The vegetation composition is altered 

as the species palatable to goats are eaten, prevented 

from regenerating successfully, and are replaced by less 

palatable species. The vegetation structure is altered 

as the understorey layers of vegetation accessible to 

goats are more or less removed. Finally there develop 

what are locally referred to as 'dead areas', sites at 

which intensive modification of the vegetation by goats 

has lead to spectacular damage. In the lower altitude 

forest species which in the past have been depleted by 

goat browsing of both foliage and bark include Cop~o~ma 

eugenioide~. In severely damaged sites, particularly on 
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stream bank slips for example, grasslands of nlc4olaena 

avenacea and Unclnla spp. developed, while in some places 

in the forest P/2eudowlntvr..a spp., ny4/2lne /2allclna and 

the tree ferns Dlck/2onla /2qua440/2a and-Cyathea /2mlthli 

became prominent in the understorey. The pattern 

reported however varies considerably from place to place 

on the mountain depending on the original composition of 

the vegetation and the tendency for goats to concentrate 

their activities in selected favourable sites. As 

Atkinson, I.A.E., (1964) has noted there are reciprocal 

effects of vegetation on goats as exemplified by the 

absence of significant browsing in bogs and on some 

alluvial terraces and the possible attraction to goats of 

vegetation containing large proportions of grass or 

vegetation exposed to wind-carried salt. In higher 

altitude forests Cop40/2ma spp., Pheudopanax spp., 

y4i~elinia lltio4ali/2, and 1uch/2la exco~ilcaia have been 

depleted in places and P/2eudowintvz.a colo~ata being 

generally unpalatable has become the almost exclusive 

shrub and understorey species in places. The extent of 

the modification of the upper altitude forest is less 

than at lower altitudes and has probably been 

overestimated at times. The descriptions of Scherer et. 

al., (1881) reported in Scanlan (1961) for example show 

clearly that even before the goats and opossums arrived 

on Mt Egmont the higher altitude forest 'lacked 

undergrowth' and had a 'park-like appearance•. As well 

it seems likely that P~eudowinte~a colo~ata was already 

the leading dominant in many of the upper altitude 
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forests before the influence of browsing animals 

eventuated •. The areas of extreme goat damage ('dead 

areas') have all been reported from sites near the lower 

boundary of the shrub communities. At these sites goats 

have camped for long periods and have eventually almost 

completely destroyed large patches of vegetation with 

severe erosion of the steep slopes resulting. A site of 

approximately 2ha near the Quarry Bluff at the headwaters 

of the Mangamawhete Stream for example, has been observed 

by the author over a period of 15 years and is at present 

in an advanced stage of recovery. The canopy of 

leatherwood, P-0eudopanax spp., and Ofea~ia a~to~e-0cen-0 

was almost completely removed leaving bare ground which 

developed into a herbfield-grassland. After the 

reduction of goat numbers by hunting a range of shrub 

species re-established in the area, many normally 

associated with higher altitude sites for example 

Ca~~inia vauviffi~~ii and Hele odo~a. 

Opossums are second only to goats in the impact they 

have made on the vegetation structure and composition. 

In fact as Pracy (1965) has observed opossum habitats are 

improved by the activities of goats in depleting the 

ground and shrub tier vegetation so that most of the 

major damage to vegetation within the national park 

occurs as the result of the combined activities of goats 

and opossums. Pracy (1965) goes as far as claiming that 

opossums alone have little effect on the regeneration of 

canopy species. The modification of vegetation by 

opossums reported results from canopy defoliation and 

bark scratching or biting. In the lower altitude forest 

36 



highly palatable species such as Senecio ki4kii and 

Al~euo~mia mac4ophylla have been depleted and scattered 

heavy defoliation of kamahi and other species has 

resulted over extensive areas where highly palatable 

scrub hardwoods such as P~eudopanax spp., Tuch~ia 

exco4ticata and A4i~totelia ~e44ata occur in abundance 

and provide balance and variety in feeding. Most of the 

descriptions of the lower altitude forest written before 

1930 for example emphasize the abundance of Senecio 

ki4kii as an epiphyte and on the forest floor. At the 

present the combined attack by opossums and goats has 

reduced Sen~cio ki4kii numbers to the extent that it is 

only occasionally seen and almost always as an epiphyte. 

Kamahi defoliation is greatest in the Kaitake Range below 

450m where kamahi constitutes only a minor component of 

the podocarp-broadleaved forest and this is also the 

situation in forests of inland Taranaki. Kohekohe and 

titoki, both components of the semi-coastal forest in the 

Kaitakes, also continue to suffer severe defoliation and 

mortality. Emergent rata has also been killed 

occasionally by opossum browsing but, as both Druce 

(1964) and Pracy (1965) note, widespread mortality of 

rata on Egmont was reported long before the advent of 

serious opossum damage. In the upper altitude forest the 

most severely affected species are PJeudopanax spp. 

particularly P~eudopanax colen~oi which is often killed 

as a result of defoliation. Occasional deaths of Hall's 

totara, a semi-palatable for opossums, have also been 

reported. Opossums eventually cacise their habitat to 

become less favourable as the palatable species are 
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depleted and thus a 'natural regulation' of numbers 

results. Pracy (1965) for example describes a natural 

decline in opossum numbers on Egmont between 1949 and 

1951. Thus adequate and often abundant regeneration of 

canopy species is evident and as Pracy (1965) notes 

canopy gaps resulting from the death of defoliated 

species are usually quickly occupied by marked 

regeneration of ground cover species such as A~telia 

spp. and ~ic~olaena avenacea and the shrubs 

P~eudowinte~a colo~ata, ~Y~~ine ~alicina, and Cop~o~ma 

spp. Opossums tend to have little impact on the 

vegetation of the shrub communities unless goats have 

already opened it up. In this way opossums contributed 

to the mortality of leatherwood and P~eudopanax ~implex 

at the already cited 1dead area' near Quarry Bluff by 

defoliation. 

Hares are now common above bush-line in Egmont 

National Park. Their impact in the tussock-grasslands 

is marked in some places as the result of browsing on 
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the young tillers at the base of red and silver tussocks 

and on some of the palatable herbs such as Ou~i~ia 

mac~ophylla var. mac~ophylla. The crowns of damaged 

tussocks are often colonised by spreading herbs such as 

everlasting daisy which in turn may be browsed giving.a 

distinctive hummocky form to the vegetation •. The greatest 

impact of hares however is on the vegetation colonising 

slip faces for example at North Egmont where the lpilotium 

spp., yunne~a monoica, Raoulia ienuicaufi~ and everlasting 

daisy all of which form vegetative mats are extensively 

browsed. This browsing, along with the fact that goats 



tend to congregate on slip faces, tends to slow down 

their colonisation and succession. Atkinson, G.G. (1964) 

reports that hares may sometimes chew bark on P/2~udopanax 

col~n/2oi and that the numbers of dead animals found after 

winter snows have disappeared indicates that there is 

some measure of control exercised by the rigours of 

winter. 

Straying farm animals, cattle and to a much lesser 

extent, sheep have always been a problem in the national 

park particularly as boundary fences were often 

incomplete or non-existent. In the early 1900 1 s it was 

a deliberate farm practice to turn animals into the park 

when feed was short during winter. The humorous stories 

of the 'Me and Gus' series authored by Frank S. Anthony 

(Anthony, 1938) and set in the Midhirst area adjacent to 

the park boundary include a chapter entitled 'Winter 

feeding the Herd'. This vividly describes the problems 

associated with relocating cattle after they had been 

illegally set loose in the park. Even now some sections 

of the park boundary are poorly fenced and during the 

course of this study modification of the vegetation 

composition and structure by stray cattle was observed 

at a number of locations particularly in the forest 

margins of Kaitake and Pouakai Ranges. Intermittent 

cattle damage to parts of the Egmont forest margin near 

York Road have been observed by the author over a period 

of 15 years. Sheep on the other hand have only been 

observed by the author in the forest margins and river 

valleys on the lower reaches of the Lake Dive Track. 

Although the damage by cattle is only intermittent major 

39 



changes in vegetation composition and structure result. 

The sheer bulk and weight of cattle beasts means that 

the forest floor, ground and shrub tiers are trampled 

underfoot leaving an open understorey as the cattle 

search for palatable shrub species such as Cop~o~ma spp., 

~eficyiu~ ~amitlo~u~, and yenio~ioma ligu~t~itolium. 

The effects of cattle on the forest margins of parts of 

the Kaitake Range are described in detail in the Kaitake 

section of Chapter 4. 

Little specific information is available on the 

effects of introduced animals on the vegetation of the 

Taranaki Upland. The effects are however comparable 

with those in the national park except that the lack of 
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a continuous and planned attempt to control noxious 

animals as carried out in the national park means that 

the impacts on the vegetation are even greater in places. 

Goats are still run by many farmers to keep down noxious 

weeds and are thus free to browse within and along forest 

margins. Wild cattle and sheep are also present in many 

areas of the Taranaki Upland even as far afield as the 

remote Heao Gorge. 

already been cited. 

The effect of opossums on kamahi has 

In addi~ion to these animals pigs 

and deer also contribute to the modification of the 

vegetation although their numbers at present appear to be 

much lower than in early settlement days. The major 

impacts on the vegetation of the Taranaki Upland like 

those of Egrnont National Park result from heavy 

infestation of goats and both the primary and secondary 

forests are affected. Of the 13 forest remnants examined 

during the course of this study on or near the Egmont 



Ring Plain eight showed evidence of modification by 

animals, mainly cattle from adjacent farmland, and in 

three of these remnants, one of which is a domain 

(Rotokare), grazing was a deliberate farm practice. 

In short, introduced animals have had, and continue 

to have, an influence on the composition and structure 

of the vegetation examined in the Taranaki Land District. 

This is an everchanging influence as population levels 

of goats and opossums fluctuate depending on the 

effectiveness of control measures through time and from 

place to place. As well there is the 'natural 

regulation' as animals react to the changes they have 

initiated in the vegetation and the vegetation recovers. 

Although at present the condition of the vegetation at 

many locations in the national park is better than it 

has been in previous years there are still places where 

damage is severe. As Druce (1964) has pessimistically 

stated 1 it is true some areas have been saved but over 

much of the park the trend towards degradation has been 

no more than retarded' (Druce, 1964, p54). In many 

places in the Taranaki Upland and in the forest remnants 

of the ring plain the degradation continues. 

PREVIOUS BOTANICAL RESEARCH 

The flora and vegetation of Egmont National Park 

and the remainder of the Taranaki Land District has been 

studied and described by only a limited number of 

researchers since Dieffenbach (1843) first wrote the 

account of his ascent of Mt Egmont. Most of the 

botanical literature relating to Egmont National Park 
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has been reviewed in detail by Clarkson (1977) and does 

not require repeating. Instead a summary of the 

significant points made in the major papers is provided 

here in order to give the relevant backsround to this 

study and to show how it has explored areas barely 

mentioned in most of the previous work. Only a few of 

the published contributions to the botany of the study 

area can be considered important in the sense that they 

provide more than just cursory descriptions of the 

vegetation. The work of Cockayne (1921, 1925, 1928), 

Levy (1923), Oliver (1931), Schweinfurth (1962), Nicholls 

(1956) and Druce (1961, 1964, 1966, 1974, 1976) is the 

most valuable. A comprehensive list of botanical 

references published and unpublished additional to those 

cited is provided in the Select Bibliography. 

Cockayne (1921, 1925 and 1928) described the major 

zones of vegetation of the eastern side of Mt Egmont: 

Subtropical Rainforest (with two groups of associations, 

a kamahi group and a kaikawaka-Hall's totara group), 

Shrub-composite scrub, Herbfield (tall tussock and dry 

herbfield), Fellfield, Scoria slopes and Rock 

communities. For each of these zones Cockayne (1928) 

provided in some detail the dominant and/or common 

species in each vegetation stratum and in describing 

what he considered were the major causal factors for 

zonation emphasized the importance o~ the average winter 

snow-line. This waa by far the most detailed account of 

vegetation up until the appearance of Druce 1 s 1964 

chapter on the vegetation in the Egmont National Park 

Handbook. Cockayne (1921, 1925, 1928) gave due emphasis 



to the floristic variability at upper altitudes by 

describing separately the goblin forest (kamahi forest) 

and kaikawaka-Hall's totara forest. He also estimated 

the total number of species (trees, herbs, shrubs, 

grasses and ferns) to be only 220 with the caution that 

this value was certainly too low; and hinted at the 

succession taking place in the lower altitude forest by 

noting the replacement of rimu by rata. 

Oliver (1931) reported on the discovery of a Maori 

oven beneath layers of volcanic material on Egmont. 

This was the first publication to draw proper attention 

to the fact that Egmont had erupted within very recent 

times; in fact as Druce (1976b) notes no mention of the 

possibility of any recent eruption had been made in the 

Geological Survey Bulletin of 1927 (Gibson and Morgan, 

1927) dealing with Taranaki. Oliver (1931) estimated 

the last eruption on Egrnont to have occurred 500 years 

before 1931 and described the effects on the vegetation 

in the vicinity of the Stratford Mountain House in 

particular drawing attention to the presence of large 

numbers of stumps of kaikawaka and Hall's totara trees 

which he presumed were killed by the eruption. Oliver 

(1931) also noted that not only were the beeches 

(Noihotagu~ spp.) absent from Egmont but listed 10 other 

species characteristic of North Island mountain areas 

above 2000 1 (609m) which were also absent. 

Schweinfurth's (1962) major contribution was in 

pointing out the floristic and physiognomic similarities 

apparent when comparing the vegetation of Mt Egmont 

particularly the montane forest (goblin forest) with 
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that of Tasmania and the humid tropics. 

Druce. (1961, 1964, 1966, 1974, 1976b) provides 

the most comprehensive work on the flora and vegetation 

of Egmont National Park to date. These five 

publications, one of which (Druce, 1964) has been 

revised twice in more recent editions of the national 

park handbook, include a great variety of information. 

The first quantitative data on changes in species 

structure and composition with increasing altitude on 

Mt Egmont appears in Druce (1964). Descriptions of the 

effects of recent volcanic activity and erosion on 

species composition, structure, and regeneration and on 

the effects of browsing animals are included in Druce 

(1964, 1966, 1976b). Estimates of the date of 

occurrence of the most recent ash and lapilli showers 

(Burrell 1655 A.D. and Tahurangi 1755 A.D.) obtained by 

tree-ring analysis are described in Druce (1966). 

Comparisons of aspects of the national park vegetation 

and flora with the remainder of the North Island are 

included in Druce (1961, 1964, 1974, 1976b). The most 
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significant points outlined in these publications are 

that the vegetation composition and structure on Mt 

Egmont still closely reflects the effects of the recent 

disturbances from volcanic activity, erosion and animal 

damage and that the flora is decidedly poor by comparison 

with other places at similar latitudes in the North 

Island. In fact Druce (1974) notes that there are some 

JOO odd 'missing plants' mostly tussock and herbfield 

species. By growing many of the Egmont species and 

varieties (once considered as endemics) alongside species 



from other locations, and by continually checking and 

updating species distributions within New Zealand, Druce 

has shown during the course of these publications that 

endemism in the Egmont flora has in the past been 

overemphasized. Finally Druce (1974) has recorded just 

over half ~667) the higher plants known to occur in the 

North Island on Mt Egmont (including Pouakai and . 

Kaitake), a much higher number than previous estimates 

probably because as Druce comments most visitors had 

their sights fixed on the summit cone soaring above the 

surrounding ring plain and as a result took little 

notice of the forest, let alone the bogs and swamps, on 

their way to the alpine tussock and herbfield. Another 

possible reason for the previous underestimates cited 

by Druce is that many of the species are very localised 

in their distribution. 

Levy (1923) in a rarely cited paper on the 

'Taranaki Back-Country' describes the primary forest 

types and the various successions resulting in the 

growth of secondary forest. Levy (1923) notes for the 

first time many of the ideas expanded later by Nicholls 

(1956) notably the suggestion that the true climax -

forest is one dominated by tawa with few if any 

podocarps and that the presence of black beech confined 

to dry ridge tops ~ndicates it is a remnant of a once 

more widespread forest type. As well, Levy (1923) 

provides what is still the most detailed published 

account of the forest successions following land 

clearance in the 'Taranaki Back-Country'. 

Nicholls (1956) describes in detail eleven major 
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forest types from the Taranaki Upland in what is the only 

comprehensive published account of the vegetation of the 

Taranaki Upland. The ten primary forest types described 

include: the Waitaanga Type (a podocarp/hardwood type), 

the Waitaanga Silver Beech Type, the Mokau Type (a 

po do carp/hardwood type), the Hutiwai Type (a riparian 

podocarp/hardwood type), the Panirau Type (a dry ridge 

podocarp/hardwood type), the Coastal Type (a 

predominantly broadleaved type), the General Po do carp/ 

Hardwood Type, the Matemateaonga Type (a higher altitude 

hardwood type) and the Hard and Black Beech Types. A 

single secondary forest type the Whitianga Type (a 

podocarp/hardwood type) was also described. Significant 

points made by Nicholls were that the Taranaki Upland 

forests are primarily an association of hardwoods, their 

grouping is dependent on topographically controlled 

factors, and that the evidence suggests that the basic 

hardwood species have been in equilibrium with the general 

environment since about 15,000 years ago. 

In Chapter 1 it was noted that this study attempted 

to examine the vegetation of Egmont National Park and the 

Taranaki Land District at a large number of locations. 

It can be seen from the foregoing summary of the 

important contributions to botanical research in the 

Taranaki Land District that many areas have received 

little attention or rather very little has been published 

about them. These include the vegetation of the Poriakai 

and Kaitake volcanoes, the forest remnants of the Egmont 

Ring Plain, the recently (since Levy, 1923) induced 

successions of the Taranaki Upland, and much of the 
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Matemateaonga Range. Of course the isolation of the 

Taranaki Upland has been the major factor for the lack of 

botanical research in that area while in the case of the 

ring plain nearly all the forests had been cleared for 

farming long before any detailed documentation of their 

botany was considered. In addition no attempt has yet 

been made to provide a comparative study of the major 

features of the vegetation in the whole of the Taranaki 

Land District. By examining in some detail the vegetation 

of Egmont, Pouakai, Kaitake, the Egmont Ring Plain forest 

remnants and some of the forests of the Taranaki Upland 

one of the intentions of this study is to attempt such an 

overview. 
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CHAPTER 3 

METHODS 

1. DATA COLLECTION 

The vegetation at five major locations within the 

Taranaki Land District was sampled. The five major 

locations included: Kaitake, Pouakai, East Egmont, the 

Egmont Ring Plain, and the Taranaki Upland (Aotuhia -

Mt Humphries). All are shown on the location maps; 

Figures 2.1 and 2.2 in Chapter 2. The data collected at 

each of these locations ranged from quantitative data 

collected from quadrats or line transects through to 

semi-quantitative data collected from quadrats and lists 

of vascular species present. A summary of the bulk of 

the data collected from each of the major sampling 

locations is presented on Table 3.1 below. A more 

complete account of the data collected and sampling sites 

is provided at the beginning of each section describing 

the results obtained at each major sampling location 

(Chapter 4). 

The majority of the vegetation data was collected 

along altitudinal gradients using a predetermined 

sampling procedure. The sampling procedure employed 

resulted from previous experience at attempting to sample 

vegetation adequately at one of the major sampling 
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locations (East Egmont) as outlined in Clarkson (1977). 

Table 3.1 Type of data collected at each major sampling 

location 

Kaitake 

Pouakai 
East Egmont 
Aotuhia - Mt Humphries 
Ring Plain remnants 

TOTAL 254 

Quantitative 
No. of Sites 

7 

11 

70 

33 

121 

Semi-quantitative 
No. of Sites 

34 
76 

23 

133 

The primary considerations in developing this sampling 

procedure included: 1) the need to make the data 

collected comparable with that already described in 

Clarkson (1977), 2) the need to obtain a representative 

combination of species in the sample, 3) the need to 

obtain an adequate coverage of the location being 

sampled, and 4) the limitation imposed by the time 

available to do the job. The need to make the data 

comparable with Clarkson (1977) was satisfied in that, 

with the exception of some of the more specialised 

sampling programmes used, the same vegetation categories 

were used and these are detailed on Table 3.2. The 

requirement for a minimal area to be sampled in order to 

obtain a representative combination of species has been 

discussed by Mueller-Dombois and Ellenberg (1974), 

Kershaw (1973), Kellman (1975) and Clarkson (1977). In 

Clarkson (1977) an attempt using nested quadrats and 

multiple transects was made to determine the minimum 
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quadrat size or line transect length in a variety of 

vegetation types at East Egmont: forest, shrub­

tussockland, and herbfield. Minimum quadrat size or liie 

transect lengtht decided on were of the order of 200m2 in 

forest, and 25m2 or 3 x 10m transect lengths in tussock 

grassland and herbfield. It wis also noted by Clarkson 

(1977) that a much larger quadrat would be necessary to 

adequately sample the forest below 853m (2800 1 ) because 

of the size and spacing of the large canopy and emergent 

trees. In fact a number of researchers including Hopkins 

(1955) claim that it is impossible to objectively 

determine a ~inimum quadrat size. They disclaim the 

existence of a minimal area in which the species 

composition can be adequately represented because the 

concept of a minimal area can only be valid if true 

homogeneity occurs within the vegetation community being 

sampled. As Kershaw (1973) notes it is clear from the 

existence of pattern at numerous scales in apparently 

homogenous vegetation that minimal area can never be more 

than a gross approximation and accordingly some 

subjective judgement is necessary in assessing whether 

the area sampled is large enough to reflect the 

characteristics of that particular community. The size 

of the quadrats and line transects used was, therefore, 

decided in light of experience gained in the previous 

study (Clarkson, 1977) and after much reconnaissance of 

the vegetation in the major sampling locations. In the 

lower altitude forest of East Egmont for example, quadrats 

of up to 60om2 were used to sample- the vegetation and 

further estimates of the composition of the canopy and 
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emergents were obtained using the point-centred-quarter 

method of Cottam and Curtis (1956). In the shrub-tussock 

vegetation on the Pouakai Range however, a quadrat size 

of 25m2 was used. Further details of the quadrat size or 

line transect length employed to sample the vegetation 

are included at the beginning of each section describing 

the results obtained at each major sampling location 

(Chapter 4). The need to obtain an adequate coverage of 

the location being sampled was the main consideration 

which resulted in the use of a stratified sampling 

procedure. Thus although the actual site to be sampled 

was selected randomly the sites were as far as possible 

spaced so that the altitudinal interval between sites was 

never greater than 76m (250'). This ensured that along 

each of the altitudinal gradients sampled the fluctuating 

importance of species along the gradient could be 

adequately determined. Clarkson (1977) discusses 

problems associated with too large an altitudinal 

interval. In most cases the average altitudinal interval 

between sites was even less than 76m (250') and enabled 

the later averaging of quadrat data into 61m (200') 

elevation intervals as outlined in the Kaitake section of 

Chapter 4. The vegetation sampling of other 

environmental gradients, for example the moisture 

gradients, was less objective. Suitable sites, that is 

sites which exemplified the overall pattern at·a location, 

were simply selected and quadrats were systematically 

located along a transect parallel to the moisture 

gradient. The time available for the study was the major 
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constraint on the amount and type of data collected in 

each location. For each of the quadrats/line transects 

sampled an attempt was made to list all of the vascular 

species present and to note any other species present in 

the immediate vicinity. As well non-vascular species 

which assumed prominence in the vegetation were also 

noted, for example, the Racomit~ium spp. in the moss­

herbfield and W~ymouthia mollih in the upper altitude 

forest. Further to this data estimates of the cover 

contribution by species to the vegetation strata were 

made either quantitatively or semi-quantitatively. For 

just over half of the sites (133/254) listed in Table 3.1 

the estimates were semi-quantitative and for the 

remainder (121/254) they were quantitative. 

During the course of the study it was realised that 

the time invested in sampling the vegetation 

quantitatively was in some locations limiting the 

possibility of obtaining an adequate coverage. Thus an 

investigation was made into the relative merits of 

quantitative and semi-quantitative (ranking) methods of 

assessing vegetation. Sites which had already been 

sampled quantitatively were resampled using 

semi-quantitative methods. The resampling took place 

over one year after the initial sampling and, using the 

same vegetation categories as before, the species in each 

layer were simply ranked (down to tenth place) according 

to their relative cover contribution to the vegetation. 

As well a group of undergraduate botany students 

unfamiliar with the location were taught to recognise the 
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main species and then attempted to rank the leading five 

species in each vegetation stratum according to their 

relative cover contribution at each of the sites. The 

results were collated and compared with the results 

obtained from the quantitative (relative basal area or 

relative cover data) sampling which form the basis for 

the graphs shown in the North Egmont section of Chapter 

4. Both of the ranked vegetation assessments closely 

paralleled the results obtained quantitatively both in 

terms of the order of importance of each species at each 

site and in the pattern of change in species dominance 

through altitude. There were minor exceptions, for 

example at sites 1, 2 and 3 the semi-quantitative 

assessments consistently showed that mahoe was of greater 

relative importance in the top and second stratum than 

did the quantitative assessment. As well at site 8 near 

the camphouse the semi-quantitative assessments both 

recorded Hall's totara as more important than kamahi in 

the top stratum while the quantitative data showed the 

reverse to be the case. In the shrub layer failure to 

distinguish between different Cop~o~ma species resulted 

in bimodal distributions being determined by some of the 

.students. Apart from these differences however tne 

results of the semi-quantitative assessment·showed quite 

clearly that the pattern of change in floristic. 

composition and the composition of the major vegetation 

types can be very adequately determined using semi­

quantitative data. The main advantage of this is the 

time saved in sampling. For example, comparable results 

were obtained in four days of semi-quantitative sampling 
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in comparison to nearly four weeks of quantitative 

sampling at North Egmont. Of course although this type 

of data is suitable for direct gradient analysis and 

describing the main vegetation types it ls no substitute 

for the standard quantitative data necessary to determine 

successional trends, i.e. number of stems per size class. 

Mueller-Dombois and Ellenberg (1974) have similarly noted 

the advantages of this type of semi-quantitative data in 

comparison to quantitative data and Bannister (1966) has 

demonstrated the use of subjective estimates of cover 

abundance as the basis for ordination. As Mueller­

Dombois and Ellenberg (1974) have noted in comparing a 

range of vegetation studies, 'a quantitative analysis 

per se is not always better, although it is often 

favoured because it is quantitative' (Mueller-Dombois 

and Ellenberg, 1974, p126). As a result of this 

investigation it was decided in two of the main sampling 

locations, Pouakai and Kaitake, to collect small initial 

data sets quantitatively and additional more 

comprehensive data sets semi-quantitatively. Further 

comments regarding the time saved in using this approach 

and the representativeness of the initial data set in 

relation to the more comprehensive data set are made in 

the sections describing Kaitake and Pouakai in Chapter 4. 

All of the data collected for the forest remnants on 

the Egmont Ring Plain employed the semi-quantitative 

method. 

Although throughout this study emphasis was placed 

on the collection of data describing the composition and 
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physitignomy of the top stratum of vegetation (canopy and 

emergents), as these species are exposed directly to the 

macro-climate of the location and contribute most to the 

biomass of the vegetation, the species in other strata 

were also sampled in detail. A list of the data collected 

at quantitatively and semi-quantitatively sampled sites is 

given in Table 3.2. Emphasis was given to the 

contribution by cover of species in most of the vegetation 

categories because, as Daubenmire (1968) notes, cover 

gives a better indication of biomass than does the number 

of individuals and is therefore of greater ecological 

significance. Data relating to the vegetation which was 

recorded in addition to that listed on Table 3.2 included 

notes describing any apparent disturbances to the 

vegetation (human, animal, volcanic, erosion etc), the 

structure of the vegetation, height estimates, and 

' regeneration performance of the major top stratum species. 

Actual site data collected included altitude, slope, 

aspect and descriptions of substrate and drainage 

conditions. Altitude was determined using an altimeter 

(13-2000-IN Aircraft Inst. Develop. Inc. Wichita, Kansas) 

and known spot heights in the locations particularly 

those of huts, trig stations, track junctions, and 

national park markers used as reference points. The 

altimeter proved to be accurate to within± 10' (3m) on 

days in which the weather was stable, however because of 

the erratic climate in the national park, altitud~s 

required checking up to four times on some sites. Aspect 

was recorded as a compass bearing and slope angle was 

estimated. 



Table 3.2 Surnrnari of vegetation data collected at each 

site 

Quantitative Semi-quantitative 

Top Stratum 
(Emergents and canopy) + + + + + 

Second Stratum 
(Subcanopy) + + + + + 

Shrub Stratum + + + + 

Ground Cover 
Inc. seedlings + + + 

Lianes and epiphytes + + + 
(I) 
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2. METHODS OF ANALYSIS 

The methods of analysis used in this study range 

from simple tabulation and graphing of vegetation data 

through to ordination and classification. The graphing 

of data is of two main types, both of which are examples 

of direct gradient analyses as described by Whittaker 

(1967,.1973), 'Vegetation samples are arranged ••• 

according to known magnitudes of (indexes of position 

along) an environmental gradient which is accepted as the 

basis of study', (Whittaker, 1967, p2O9). The two types 

of graph used are single transects along an environmental 

gradient and composite transects resulting from the 

amalgamation of data from several transects. Clarkson 
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(1977) has discussed in more detail the implications of 

data amalgamation on the resulting interpretation of 

pattern notably that this method illustrates continuity 

in vegetation composition which cannot be demonstrated on 

the ground. The method is however useful in providing a 

generalisation (or abstraction) of species distributions 

in major sampling locations and is only one of several 

methods of analysis used in this study. The procedure is 

described in detail where it is first used in the section 

describing the Kaitake Range in Chapter 4. 

For the ordination and classification of vegetation 

data two computer packages were used extensively. These 

were SPSS v7 Statistical Package for the Social Sciences, 

version 7 which is described in Nie (1975) and BMDP-77 

Biomedical Package which is described in Brown (1977). 

A detailed account of the differing viewpoints on the use 

of ordination and classification techniques has already 

been provided in Clarkson (1977) and does not warrant 

repeating. The approach of this study is that advocated 

by Orloci (1978) in that analysis has been approached 

without prior commitment to one or other of the tenable 

vegetation hypotheses, and, as Mueller-Dombois and 

Ellenberg (1974) have advocated, analysis has generally 

proceeded from ordination to classification. 

In using ordination t.echniques th.e approach._is that 

of indirect gradient analysis as described by Whittaker 

(1967, 1973) in which 1 vegetation_~amples are compared 

with one another in terms of degrees of difference in 

species composition and on the basis of these degrees of 

difference are arranged along axes of variation. The 
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axes may or may not correspond to environmental 

gradients; but if they do correspond, the approach to 

environmental gradients is indirect or inferential'. 

'No end points for the axes are specified, but the 

computations extract axes as principal directions of 

variation in the samples submitted', (Whittaker, 1973, 

p301). The actual programme used for ordination was 

type PA1 (Principal Components Analysis) from SPSS v7 

and is described in detail by Nie (1975). The 

correlation matrix was calculated using Pearson's 

product moment correlation coefficient. As Kellman 

(1975) notes, 'Principal components analysis aims at a 

simplified display of sites along a number of axes fewer 

than those specified by the number of species in the 

original data matrix', (Kellman, 1975, p69). The number 

of axes extracted relate sequentially to the variation 

extracted, with the first principal component viewed as 

the single best summary of linear relationships. Once 

the simplified display of sites has been produced species 

abundance or environmental measures can then be overlayed 

on the plot ordination to indicate specific trends in the 

ordination, as described by Kershaw (1973). The use of 

mathematical models involves a number of assumptions 

which are often difficult to meet in the analysis of 

vegeta~ion data. This has already been discussed in 

Clarkson (1977) although the most important assumptions 

with regard to principal components analysis include that 

of linearity in species correlations with influencing 

factors and that of orthogonal arrangement of the axes 
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extracted (no correlation existing between the axes). 

Throughout this study however the technique was used as a 

fast and accurate method of summarising and ordering data. 

As Kershaw (1973) points out in reference to the 

assumptions described, 'it is fortunate that these 

limitations do not detract to- any great extent from its 

considerable power in this area of ecology', (Kershaw, 

1 9 7 3, p228) • 

Once ordinations of the vegetation data had been 

produced classification of the data followed. The main 

technique used was average linkage cluster analysis 

which is described in Brown (1977). It is polythetic 

(based on many attributes), agglomerative (groups are 

formed on the basis of fusions) and hierarchical (small 

groups are further combined according to their 

similarities into broader groups). The advantages and 

disadvantages of the various classification techniques 

are described by Sokal and Sneath (1963), Whittaker 

(1973), Everitt (1974), Mueller-Dombois and Ellenberg 

(1974) and Orloci (1978), however a comparison of the 

results obtained from a number of clustering techniques 

and similarity indices showed little variation in the 

groups defined. It was therefore decided that the 

average linkage cluster analysis, a widely used. general 

purpose classification, would be used throughout. Site 

cluster analysis was carried out using BMD:P2M and· the 

distance measure selected was Euclidean distance as 

described in Brown (1977). This is a particularly 

useful cluster analysis because average species 

compositions are produced at each stage of amalgamation. 



Species cluster analysis was carried out using BMD:P1M 

which clusters the species on the basis of a measure of 

similarity derived from Pearson's product moment 

correlation coefficient. Dendrograms constructed from 

the average linkage cluster analysis of both sites and 

species are presented in the results in Chapter 3 and 

graphically show sites or species as clusters linked 

together at certain levels of similarity. 

The variable used for most of the quantitative 

analysis including the ordinations and classifications 

was relative cover which was variously determined from 

basal areas of the tree species (7fr2 measured at 1.5m 

above the ground), the relative area occupied by the 

crown of shrub and tussock species or from the 

percentage point cover of tussock and herbfield species. 

Relative instead of absolute values have been used 

throughout because of the extreme range of vegetation 

types sampled and the impracticality of attempting to 

compare these types on any absolute basis. There are 

limitations in this use of relative values as already 

described in Clarkson (1977) notably the false 

impressions which can be gained in comparing sites of 

extremely low total cover with those comprising a 

complete cover of vegetation. This is compensated for 

however by the separate presentation of data describing 

the changes in vegetation physiognomy and structure in 

some of the sampling locations. For the semi­

quantitative analysis the species rankings according to 

cover contribution were weighted using a 9 to O scale 
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where 9 = leading dominant and O = absent and thus 

ordination techniques could be applied. A similar 

procedure is outlined by Bannister (1968). The 

procedure for amalgamating and graphing species rankings 

is outlined in the section on the Kaitake Range 

(Chapter 4) where it is first used. 
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CHAPTER 4 

RESULTS AND ANALYSIS 

A. THE VEGETATION OF THE KAITAKE RANGE 

Introduction 

In order to describe and explain the significant 

features of vegetational change along the major 

environmental gradients on the Kaitake Range two 

sampling programmes were completed. The first, a 

quantitatively based sample, consisted of seven quadrats 

located along the altitudinal gradient on the Mander 1 s 

Spur Track Ridge. The second, a more comprehensive 

sample, involved the collection of data from a further 

34 sites located in four other sectors of the Kaitake 

Range. The results of these two sampling programmes are 

presented below. 

1. MANDER 1 S SPUR TRACK RIDGE 

Introduction 

The Mander's Spur Track Ridge is located between ~he 

end of Wairau Road (90m a.s.l.) and Kaitake Peak (650m 

a.s.l.) on the Kaitake Range in the north-western sector 

of Egmont National Park (see location may Figure 4.1). 
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Table 4.1 Sarnnling sites on the Mander 1 s Spur Track 

Ridge 

Site No. Feet Metres Quadrat Size Slope Angle Aspect 

7 2120 646 200m 2 22-27 w 
6 1900 579 400m 2 27-32 w 
5 1600 487 500m2 25-28 w 
4 1400 427 400m 2 20-35 w 
3 1200 367 200m 2 7-12 w 
2 850 259 6oom 2 5-15 WNW 
1 650 199 400m2 30-35 WNW 
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Seven sites between 190m and 650m were examined (see 

Table 4.1). The distance between site 1 (199m) and site 

66 

7 (646m) is approximately 2.4km thus the average gradient 

for the ridge is 1 :5.37. Slope angles of 20-35° recorded 

in sites 4-7 emphasize the fact that the steepest part of 

the altitudinal gradient occurs above 400m. Ridge 

alignment is mainly north to north-west and all the sites 

examined had aspects ranging from west to west-north-west. 

Ton stratum (canonv and emergents) species Relative Basal 

Area (R.B.A.) >20% (8 species) 

Eight species achieve values greater than 20 percent: 

lancewood, mamaku, rewarewa, pukatea, hinau, miro, kamahi 

and soft tree fern (see Figure 4.2). Lancewood is dominant 

and mamaku second dominant below 300m; lancewood however 

continues to be represented as an associate up to 400m. 

Rewarewa is most important below 350m although it is 

represented up to 600m. Pukatea dominant at site 3 (365m) 

is not represented above 450m. Hinau dominant at sites 2 

and 4 (259m, 427m) is scattered throughout the area below 

600m. Miro present in all but one of the sites is second 

dominant at site 4 (427m). Kamahi is distributed above 

400m and is dominant from site 5 (487m) to site 7 (646m). 

Soft tree fern is represented once only in the canopy at 

site 7 (646m). 

Top stratum species R.B.A. ;:,,5% <20% (6 species) 

Six species achieve values between 5 and 20 percent: 

silver fern, kohekohe, pigeonwood, fimu, toro and mahoe 

(see Figure 4.3). Silver fern is recorded below 250m only 

while kohekohe distributes a little higher to 300m. Both 
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species are therefore important associates of dominant 

lancewood and second dominant mamaku. Rimu associates 
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with both hinau and pukatea in sites 2 and 3 (259m, 366m). 

Pigeonwood distributed above 300m, fluctuates in importance, 

recording its highest values as an associate of pukatea in 

site 3 (366m) and of kamahi in site 5 (487m). Mahoe is 

even more patchy in its distribution occurring in site 2 

(259m) as an associate of hinau and site 7 (646m) as a 

component of the kamahi dominated canopy. Toro is recorded 

once only in site 7 (646m). 

Second stratum (subcanony) species Relative Density (R.D.) 

>20% (11 species) 

Species achieving values greater than 20 percent were: 

kohekohe, pukatea, rewarewa, pigeonwood, lancewood, taro, 

soft tree fern, kamahi, pepperwood, mahoe and mountain 

pepperwood (see Figure 4.4). Four of these species 

kohekohe, pukatea, rewarewa and lancewood are distributed 

below 450m. Kohekohe is dominant in the subcanopy beneath 

hinau and pukatea canopies. Rewarewa and lancewood are 

distributed throughout the sites below 450m. Three species, 

pigeonwood, mahoe and toro, distribute throughout most of 

the Mander's Spur Track Ridge. Pigeonwood gradually 

increases in importance up to site 4 (427m) and then­

declines being unrecorded in the uppermost site. Toro 

parallels the pigeonwood distribution but it is not as 

widespread being unrecorded in sites 1 and 6 (198m, 585m). 

Mahoe reaches its maximum importance at site 3 (487m) 

beneath the kamahi canopy. The final four species, lowland 

pepperwood, mountain pepperwood, soft tree fern and kamahi 
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are all important components of the subcanopy beneath the 

kamahi dominated canopy above 450m. Soft tree fern 

dominates the subcanopy at sites 5 and 6 (487m, 585m). 

Kamahi has a similar distribution to that in the canopy 

but it was not represented in the uppermost site. Lowland 

pepperwood, first represented at site 4 (427m) beneath a 

hinau dominated canopy becomes increasingly important 

right up to site 7 (646m). Mountain pepperwood was 

recorded only at site 7 (646m) where it dominates the 

subcanopy. 

Third stratum (shrub layer) species >20% R.D. (5 species) 

Five shrub species achieve values greater than 20 

percent (see Figure 4.5). Two of the species, pigeonwood 

and kiekie, are distributed below 450m. Pigeonwood is 

dominant at sites 1 and 2 (198m, 259m), beneath the 

lancewood and hinau canopies respectively, while kiekie is 

dominant at sites 3 and 4 (366m, 427m), beneath pukatea 

and hinau canopies respectively. Two species, soft tree 

fern and lowland pepperwood, are distributed above 350m. 

Soft tree fern is dominant in sites 5 and 6 (487m, 585m) 

beneath the kamahi canopy and pepperwood is second dominant 

in the same sites. Mountain pepperwood is distributed 

above 500m being dominant in site 7 (646m) beneath the 

kamahi canopy. 

Ground cover (fourth stratum) species first and second 

dominants (6 species) 

Forest oat grass, nikau, hooked sedges (Uncinia spp.), 

crown fern, and Btechnum tititonme all rank as either first 

or second dominant in the ground cover stratum. The most 
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important ground cover species are forest oat grass, 

distributed above 200m, and the hooked sedges (llncinia 

uncinaia, llncinia g~acil€nia) distributed throughout 

(see Figure 4.6). Crown fern is scattered throughout 

becoming more important above 400m. Nikau is only 

present below 400m and Bl€chnum tilito~me below 500m. 

Lianes and eniphytes dominant species (5 species) 
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Supplejack, kiekie, hound's tongue fern, hanging 

spleenwort and a filmy fern were all ranked as dominant 

in one or more of the sites. Supplejack dominant in 

sites 1 and 2 (198m, 259m) gives way to kiekie in sites 

3, 4 and 5 (366m, 427m and 487m). In sites 6 and 7 

(585m, 646m) dominance is shared between hound's tongue 

fern, hanging spleenwort, and a filmy fern (llymenophyllum 

~anguinol€nium). 

Vegetation types 

On the basis of the species distributions outlined 

above and placing special emphasis on the importance of 

the top stratum in determining vegetation types it is 

convenient to recognise four main floristic forest types 

along the altitudinal gradient. The first is a lower 

altitude type (below 250m) in which lancewood dominates 

the top stratum and kohekohe the subcanopy. The second 

is a lower-middle altitude type (250m-375m) in which 

pukatea, hinau and rewarewa are all important in the top 

stratum and pukatea dominates the subcanopy. Both the 

first and second types are very disturbed, a feature 

which is amplified in later sections. The third type is 



an upper-middle altitude type (375-500m). Hinau 

dominates the top stratum and miro is an important 

associate. Pigeonwood and toro are most important in the 

subcanopy. Kamahi becomes increasingly important towards 

the upper limit of this type. The fourth type is an 

upper altitude forest type (above 500m) in which kamahi 

dominates the top stratum. Hinau, miro and rewarewa are 

important associates. The leading subcanopy dominants 

are soft tree fern, kamahi and pepperwood. The three 

forest types below 500m are floristically more diverse in 

the top stratum and shrub layer particularly and 

therefore the recognition of types is more arbitrary. 

The forest above 500m is more easily characterised by the 

marked dominance of kamahi in the top stratum and soft 

tree fern in the subcanopy. 

Succession on the Mander's Sour Track Ridge 

The old Patuha Open Lands Reserve, an area located 

between Wairau Road in the north and Weld Road in the 

south of the Kaitake Range, is one of the few locations 

in Egmont National Park which has been logged. 

Approximately JOO acres were logged prior to 1926 

(Mawhinney, 1976) and between 1926 and 1953 various 

exotic species were planted in this area. Much of this 

exotic forest has since been clearfelled to allow 

regeneration of indigenous species although stands of 

macrocarpa (Cup~ehhuA mac~oca~pa), cucalypiuh spp., 

PinuA spp., redwood (Sequoia hemp~vi~enh) and Douglas 

fir (Pheudothuga menzieAii) ~till remain. The Mander's 

Spur Track Ridge, being an extension of the Wairau Road, 
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borders the disturbed area and below 450m at least shows 

major signs of the previous disturbance, notably the 

absence of large podocarps and canopy tawa and many areas 

in the early stages of succession. With this in mind the 

sixteen 100m2 components of the larger quadrats in sites 

1 to 4 were recorded separately and in detail to examine 

the composition and regeneration of the vegetation 

resulting from this disturbance and from animal browsing 

(mainly wandering cattle and goats). As a result of this 

data collection frequencies, densities and relative 

densities of all the species recorded in the top stratum, 

subcanopy, and shrub stratum were calculated. As well, 

frequency of seedlings of the major canopy (top stratum) 

species was calculated and seedling presence was 

characterised as either rare, frequent, or abundant in 

each quadrat thus the performance or·regenerative ability 

of each of the major top stratum and subcanopy species 

could be assessed. Table 4.2 and Figure 4.7 show the 

data obtained for selected species. Figure 4.7 in fact 

depicts the size class (d.b.h.) structure of the 

populations of some of the top stratum and subcanopy 

species. Numbers of stems in eight diameter classes, of 

mostly 10cm, ranging from o~70cm (the range of stem 

diameters encountered in the sixteen quadrats) are 

plotted~ The d.b.h. of all stems >50cm in height was 

measured to accomplish this. 

Size class (d.b.h.) structure 

The size class structure of the populations of 

rewarewa, kohekohe, miro, rumu, pigeonwood, pukatea, 
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Table 4.2 Frequency (F) and density data (D) for major 

species 

TOP STRATUM SUBCANOPY 

F D RD F D RD 
Kohekohe 25.0 - 8 6.3 31.3 46 26.7 

Rewarewa 56.Y 15 11 • 9 31.3 8 4.7 

Pukatea 31 • 3 17 13.5 43.8 30 17. 4 

Rirnu 25.0 6 4.8 

Miro 50.0 14 11 • 1 18.8 3 1 • 7 

Lancewood 37.5 22 17. 5 50.0 17 9.9 

Hinau 31.3 17 13.5 6.3 1 o.6 

Pigeonwood 6.3 2 1 • 6 56.3 1 5 8.7 



F 

31.3 

56.3 

56.3 

12. 5 

18.8 

68.8 

SHRUBS 

D 

49 

43 

40 

2 

3 

94 

Frequency 

RD 
7.7 

6.8 

6.3 

0.3 

0.5 

SEEDLINGS 

F 

p.3 

68.8 

25.0 

25.0 

43.8 

31.3 

81.3 

= percentage of quadrats in which 

species is recorded. 

Density = absolute number of stems. 
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Relative Density = number of stems as a percentage of 

total number of stems in the stratum. 
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lancewood and hinau are depicted on Figure 4.7. Of these 

species pigeonwood, pukatea, rewarewa and kohekohe all 

appear to be regenerating well with large numbers of 

saplings (<10cm d.b.h.) present. Presence of large 

numbers of saplings or seedlings is however insufficient 

evidence for effective regeneration if vigour and 

survival rate are not considered as well. In spite of 

the lar~e numbers of kohekohe and pukatea present and 

alive in the ~10cm diameter class their mortality rate 

appears to be extremely high mainly as the result of 

animal browsing. Five dead stems of kohekohe were 

recorded all less than 10cm d.b.h. and all with obvious 

browsing damage. The majority of live stems >10cm d.b.h. 

also showed signs of browsing damage and as well many of 

the subcanopy individuals exhibited marked foliage damage 

consistent with insect attack. Pukatea stems >10cm 

d.b.h. also appeared to be preferred by browsing animals 

but to a much lesser extent than kohekohe. 

Lancewood, rimu, miro and hinau in contrast to the 

species already described are regenerating poorly. Large 

numbers (26) of lancewood individuals were recorded in 

the 10-19.9cm d.b.h. class but comparatively few (10) 

individuals <10cm d.b.h. This fact, along with the 

presence of several large dead lancewood stems (21.4, 

7.9, 8.6, 10.2, 9.0cm d.b.h.) in the canopy and 

subcan6py, supports the premise that lancewood has 

already reached the peak of its representation in the 

succession and is declining in importance as it is 

overtopped by rewarewa and pukatea. 

Rimu is failing to regenerate effectively, no 
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individuals less than 10cm d.b.h. being recorded. The 

individuals present in the top stratum are however young 

and relatively small (17.4 - 45.6cm d.b.h.) and 

presumably date back to the period just after the logging 

disturbance. Rimu probably established very rapidly in 

the higher light intensities resulting from the opening 

up of the original canopy. 

Miro, in contrast to rimu, is regenerating, although 

not as effectively as rewarewa or pigeonwood. Miro 

seedlings were recorded in 4 of the 16 quadrats (25%) and 

in one case the seedlings were abundant. Numbers of 

stems >10cm d.b.h. however are low, with few seedlings 

surviving beyond the 10-49.9cm diameter classes so that, 

like rimu, many of these individuals are small, young 

adults. 

Hinau is another species with poor regeneration. 

No stems 750cm height and less than 10cm d.b.h. were 

recorded. Seedlings however were present in 5 of the 16 

quadrats (31%) and in one quadrat they were abundant. 

It appears that few seedlings are surviving to recruit 

the <10cm diameter classes. Two relatively distinct 

diameter classes are apparent in the 10-69.9cm range. 

The first, a presumably younger group, ranges from 10-

39.9cm d.b.h. (12) and the second group of larger, 

presumably older individuals (5) ranges from 40-69.9cm 

d.b.h. Assuming diameter correlates reasonably well with 

age these two diameter class groups represent two major 

periods of establishment by hinau. 



Future trends 

Rewarewa, kohekohe, pigeonwood and pukatea are all 

regenerating well although in the case of kohekohe and 

pukatea cattle and goat browsing are having a marked 

detrimental effect on the survival of saplings and 

seedlings. Elimiriation of this browsing pressure ·would 

ensure greater success for these species. Lancewood is 

likely to become less important in the top stratum as it 

is overtopped by rewarewa and pukatea however it should 

remain as a minor subcanopy component. Rimu, although 

failing to regenerate at present, will remain important 

in the top stratum eventually becoming more emergent and 

thus physiognomically dominant in at least two of the 

quadrats measured. The relatively long life span of rimu 

should ensure future opportunities for regeneration 

particularly in areas nearby still in early successional 

stages. Failing this, rimu will eventually decline in 

importance. Miro, being marginally more successful at 

regeneration, should remain as an important component of 

the top stratum for some time. Unless the rate of 

recruitment of the >10cm d.b.h. class improves however 

mire also will decline in importance although gradually. 

The high density and frequency of pigeonwood (64, 68.8%) 

in the shrub layer suggests that this species should make 

up a much greater component of the subcanopy in the 

future. Nikau, a species not included in the data 

presented in Table 4.2 because it is not important in the 

top stratum, also records high densities and frequencies 

in the shrub layer (47, 62.5%) and should also become 

more important in the subcanopy in future. Nikau would 
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also benefit from a removal of browsing pressure as the 

majority of individuals<50cm in height exhibit damage. 

Elimination of the present pattern of browsing by cattle 

and goats would in fact have a rapid impact on both the 

composition and the density of the shrubs and the ground 

cover species. At present, numbers of shrubs range from 

10 per 100m2 in highly modified sites to 61 per 100m2 in 

less modified sites. Overall the composition of the 

vegetation is notable for the extremely poor 

representation of the more palatable species such as 

mahoe, hangehange, and Cop~o~ma spp. as well as the 

effects on pukatea and kohekohe already cited. 

2. THE REMAINDER OF THE KAITAKE RANGE 

Introduction 

In order to examine more comprehensively the 

vegetation (floristic) types present in the Kaitake 

Range and to determine how representative the results 

obtained in sampling the altitudinal gradient on the 

Mander's Spur Track were, semi-quantitative data from a 

further 34 sites was collected. The justification for 

the use of semi-quantitative data has already been 

outlined in Chapter 3 however it is important to note 

that while it took in excess of 50 hours fieldwork to 

quantitatively sample seven sites on the Mander's Spur 

,Track Ridge the semi-quantitative sampling of an 

equivalent number of sites took 12 hours in the field. 

The data collected on the Mander 1 s Spur Track Ridge was 

recoded into the semi-quantitative form and included in 

the total data set. Thus a total of 41 sites most 4oom2 
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were examined and employed to describe and explain the 

major floristic changes along the altitudinal gradient 

(18Jm (600 1 )-670m (220 1 )) and provide the basis for 

defining the major forest vegetation types in the Kaitake 

Range. Locations cited in this description are shown on 

Figure 4.8 and site details are listed in Appendix 1. 

The data thus collected was analysed in two main ways. 

First, the data was grouped mainly by sets of five 

quadrats into 61m (200 1 ) elevation intervals similar to 

the method of direct gradient analysis employed by 

Whittaker (1956). Any floristic types so determined are 

abstractions of the floristic tables and as such become 

abstract community types. The second analysis employed 

individual plot data allowing sites with similar 

vegetation to be grouped into community types that cari be 

observed in the field. 

Direct gradient analysis (after Whittaker, 1956) 

The results of this analysis are summarised on 

Figure 4.9 Relative Cover Indices of the major top 

stratum species, Figure 4.10 Relative Cover Indices of 

the major subcanopy species, and Table 4.3 Leading 

dominants from all strata. 

Relative Cover Indices of the major top stratum species 

Figure 4.9 was constructed by first calculating the 

relative cover index for each species in each 61m (200 1 ) 

elevation interval. This was accomplished by averaging 

the ranking of the species in each plot (which ranged 

from 1 (first leading cover dominant) to 10 (absent)) to 
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obtain its relative cover index. Thus a species which 

was leading dominant in all five quadrats of the 61m 

(200 1 ) elevation interval would score a relative cover 

index of 1 while a species absent in all five quadrats 

would score a relative cover index of 10. Figure 4.9 

therefore depicts the changes in relative cover of major 

species (species 1st, 2nd or 3rd leading dominant in any 

elevation group) in eight 61m (200 1 ) elevation groups 

along the altitudinal gradient from 183m (600 1 ) to 670m 

(2200 1 ). Examination of Figure 4.9 shows clearly the 

changing pattern of top stratum species dominance through 

altitude. In general each species reaches a peak value 

below or above which it declines in importance although 

some species show a much wider altitudinal range than 

others. Kamahi and pigeonwood for example are 

represented in all of the eight elevation groups while 

kohekohe occurs in two only. In part this relates to the 

altitudinal range sampled which obviously cuts off the 

'tail' of the kohekohe distribution however few species 

can match the altitudinal range of kamahi. There is some 

degree of similarity in the distributions of a few 
' 

species for example pigeonwood, rniro and kamahi all show 

a general increase in importance with increasing altitude 

and taro is mainly present where kamahi is the leading 

dominant. For the most part however there is little 

coincidence in species distribution. The fact that 

Whittaker's (1956) method of analysis may in part account 
• 

for this has been described in Clarkson (1977) and should 

be kept in mind. 



Vegetation types 

It is still possible albeit arbitrarily to delimit 

several major floristic vegetation types on the basis of 

this data. Below 240m the forest is dominated by three 

main species: tawa, rewarewa, and kohekohe. It is the 

importance of kohekohe in the top stratum which sets 

this forest apart from the other forest types. Above 

240m and up to 370m the forest is dominated by the three 

main top stratum species: tawa, rewarewa and pukatea. 

Important associates are pigeonwood, rimu and hinau. 

Below 300m this forest is principally a tawa-rewarewa 

type while above 300m pukatea becomes more prominent. 

Above 370m and up to 490m hinau becomes the leading 

dominant with kamahi second dominant, and important 

associates being rimu, rewarewa and pigeonwood. Beyond 

490m kamahi is the clear dominant and important 

associate species are pigeonwood, taro and miro. It is 

therefore convenient to recognise four major vegetation 

types on the basis of the distributions of the top 

stratum species. 

1) forest below 240m, in which kohekohe is a leading 

dominant; 

2) forest above 240m, and up to 370m in which tawa is 

the leading dominant; 

3) forest above 370m, and up to 490m in which hinau is 

the leading dominant; and 

4) forest above 490m in which kamahi is the leading 

dominant. Comparison of these types shows that the 

kamahi type above 490m is the most homogeneous with the 

characteristic extreme dominance of kamahi. The forest 
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types below 490m are more heterogeneous with many more 

species achieving medium relative cover indices. 

Relative Cover Indices of the major subcanopy species 

Figure 4.10 was constructed in the same manner as 

Figure 4.9 and depicts the changes in relative cover of 

the major subcanopy species with increasing elevation. 

Like the distributions of the top stratum species each 

subcanopy species tends to reach a peak value above or 

below which it declines in imp6rtance. A few species 

distributions are similar, for example kamahi, soft tree 

fern and mountain pepperwood all show a general increase 

with increasing altitude. Pigeonwood and mahoe are 

distributed throughout the eight elevation groups and 

tawa and pukatea both decline in importance above 370m. 

Comparison of Figures 4.9 and 4.10 reveals that species 

recorded as major in both the top and subcanopy strata 

exhibit very similar altitudinal distributions in both 

strata. Kohekohe and kamahi for example have an almost 

identical pattern of distribution in both the top and 

subcanopy strata. Tawa and pukatea in contrast have a 

wider altitudinal range in the subcanopy stratum than in 

the top stratum. There is also a d~al of coincidence 

between different species belonging to different strata 

for example soft tree fern in the subcanopy with kamahi 

in the top stratum. In general the distribution of 

subcanopy species along the altitudinal gradient 

reinforces the pattern already apparent for the top 

stratum albeit providing greater continuity to the 

vegetational change. 
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Leadin2 dominants from all strata 

The fact that the data collected on the Kaitakes 

encompassed all strata of the vegetation enabled the 

leading dominants for the shrub stratum, ground cover 

stratum, and liane/epiphyte stratum to be determined for 

each of the eight elevation groups. This data is 

presented on Table 4.3 and provides a summary of the 

major floristic changes in all strata along the 

altitudinal gradient. The four vegetation types defined 

on the basis of the top stratum species are further 

reinforced since there is a deal of coincidence in the 

distributions of dominant species from different strata. 

Soft tree fern for example is invariably a leading 

dominant in the subcanopy and shrub strata where the top 

stratum is dominated by kamahi. Pigeonwood, forest oat 

grass, and the hooked sedges in contrast provide 

continuity to the floristic change being represented as 

leading dominan~s throughout the altitudinal gradient. 

In spite of the degree of continuity provided by some 

species close examination of the raw data and Figures 

4.9, 4.10 and Table 4.3 shows that for the Kaitake data 

a general species transition zone occurs in elevation 

groups four (x = 414m) and five (x = 470m), that is, in 

both groups four and five a major changeover in species 

dominance and presence occurs and is completed by 

elevation group six (i = 526m). This results in the 

replacement of a 'lower altitude' forest type with an 

'upper altitude' forest type. In this transition zone 

the major changeover in top stratum dominance is centred 

on the replacement of tawa as the leading dominant by 
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Table· 4.3 Leading dominants from all strata 

Group 

mean 

Altitude 

Top 

stratum 

Second 

stratum 

Shrub 

layer 

Ground 

cover 

Lianes 

and 

epiphytes 

(in all 

sites in 

group) 

220m 

kohekohe 

rewarewa 

tawa 

kohekohe 

mahoe 

pigeonwood 

kohekohe 

pigeon wood 

kawakawa 

Unc i.ni.a 
unci.na:la 

forest oat 
grass 

B f...echnum 
chami.e/l..o i.. i 

tawa 

rewarewa 

rimu 

pigeonwood 

pukatea 

silver fern 

kiekie 

pigeonwood 

tawa-nikau 

forest oat 
grass 

Unci.nia 
unci.nai.a 

crown 
fern 

353m 

pukatea 

tawa 

pigeon wood 

pigeonwood 

pukatea 

tawa 

kiekie 

soft tree 
fern 

wheki-
crown fern 

forest oat 
grass 

Unci.n.i.a 
unci..nai..a 

crown fern 

414m 

hinau 

kamahi 

rimu 

pigeonwood 

mahoe 

soft tree 
fern 

soft tree 
fern 

kiekie 

silver 
fern 

forest 
oat grass 

Unci..nia 
unci..naia 

kiekie-
crown 
fern 

A-1pf...en i.um 
t!.uci.dum 

Collo;,p.e//.mum Phymai.o.oo/l.u.o Phymaio.oo/l.u;, 
ha;, l a:lum div .e/l.-6 i/.o e. i..u-1 div IVl./2 i.../.o {!_ i.u;, 

Bt!..echnum Supplejack 
-/. i.. f.. i.../.o /l.m.e 

Supplejack kiekie 

f1.e:l/l.0-6 i..d .e/l.O I, 

p.e/l.-/.o /l.a:l a 

Phyma:lo-10/l.u-6 
.ocand.en;, 

Co f.. f..o-1p.e/l.lnum 
ha;,:la:lum 

,-1;, p e.en i.um 
/.f_acci.dum 

f1 .et /l. o -1 i..d .e/l. o ;, 
P .e/l. .J_ o //.a.ta 

A-1 p f..e.n i..um 
-/.{!_a cc id um 

fl ym.e.no phy f.. eum 
spp. 



470m 

hinau 

kamahi 

rewarewa­
pigeonwood 

soft tree 
fern 

rnahoe 

pigeonwood 

soft tree 
fern 

kiekie 

lowland 
pepperwood­
wheki 

forest oat 
grass 
Bf..e.chnum 
/.fuv iai. if.e. 

line inia 
uncinai.a 

kiekie 
A -6 p f..e.n ium 
/.f.accidum 

526m 

kamahi 

hinau 

rewarewa 

soft tree 
fern 

rnahoe 

kamahi 

soft tree 
fern 

lowland 
pepperwood 

kiekie 

forest oat 
grass 

llncinia 
uncinai.a 

lJ f..e.chnum 
/.f...uv iai. if..e.­
llncin ia 
g.11.ac if.eni.a 

(1 et 11..0 -6 id .e..11. o -6 

p1?..11.-/,o.11.ata 

A-6 pf. .e.n ium 
-/.l!.accidum 

Phymai.0-60.11.u.6 Phymai.0-60.11.u.6 
div.e..11..t,i-/,of.iu.6 dive.11..bi-/.of...iu.6 

591m 

kamahi 

pigeonwood 

soft tree 
fern 

soft tree 
fern 
kamahi 

mahoe­
pigeonwood 

soft tree 
fern 

lowland 
pepperwood 

mountain 
pepperwood 

forest oat 
grass 
lLncin ia 
uncinaia 

659111 

kamahi 

toro 

miro 

soft tree fern 

lowland 
pepperwood 
toro 

soft tree fern 

lowland 
pepperwood 

mountain 
pepperwood 

forest oat 
grass 
Bf.e.chnum 
/_ f.uv iai i f.e 

Rumoh.11.a A.6i..e.f.ia 
adianti/.0.11.mi.6 .6of.and.11.i 

11-6 p {!_ .e.n i um 
-/. f!.acc idum 

A.6pf..e.nium 
./-f.accidum 

Rumo/1.11.a 
ad iani. i-/.0.11.m i.-6 

fl.yme.nophyf.f.um 
spp. 

92 



kamahi as the leading dominant. In the subcanopy it is 

the replacement of pigeonwood by soft tree fern which is 

significant and in the shrub layer the changeover from 

kiekie as a leading dominant to soft tree fern. The 

pattern is not as clear cut for the ground cover stratum 

because of the continuity provided by forest oat grass 

and the hooked sedges however the fact that from 

elevation group five onwards Blechnum tluviatile becomes 

a leading dominant could be considered significant. In 

the liane-epip~yte category it is the overlap of the 

kiekie and hanging spleenwort distributions, the 

increasing range of epiphytes found on soft tree fern 

(notably raurekau), and the increasing importance of 

filmy ferns which further accentuates the species 

transition zone obvious in the top stratum. 

Individual plot data analysis 

Individual plot data is the basis of the analysis 

presented below. The analysis is both inverse and 

normal, that is, by species and by plots and is concerned 

only with the top and subcanopy strata because the data 

recorded for these strata is the most detailed. These 

strata make up the major part of the vegetation biomass 

and are the most important with regard to any attempted 

forest typing. Not all the results obtained have been 

presented because all of the methods of analysis employed 

for example, for plot ordination, gave similar results 

which do not require repeating. The results of the 

various analyses that are presented are depicted on 

Figures 4.11-4.14. All of these figures except Figure 
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4.14 are ordination diagrams resulting from Principal 

Component Analyses (PA1 Factor Analysis SPSS v7). Figure 

4.14 is a cluster analysis (BMD:P1M). 

Plot ordination usin~ top stratum sDecies relative cover 

Figure 4.11 is an ordination diagram based on the 

first two components of a principal component analysis 

(P.C.A.) of the 41 sites using top stratum species 

relative cover. The first two components account for 

48.5% of the variance. A symbol representing the leading 

dominant at each site has been overlayed on the plot 

ordination to indicate specific trends in the ordination 

and reference back to the environmental data associated 

with each plot (aspect, slope, altitude, location etc.) 

enables indirect determination of the major environmental 

gradients reflected by the species. Figure 4.11 shows 

clearly that altitude is the major environmental gradient 

as each of the sites (1-41) is numbered in sequence from 

the lowest to the highest altitude and for the most part 

this sequence is reflected in the ordination. Sites 

which noticeably do not conform to this altitudinal 

sequence include sites 5, 11, 14, 15, 16, 17, 19, 20, 23 

and 33. Of these sites 5, 11, 15 and 20 are located on 

the Kirihau Track Ridge probably one of the steepest and 

narrowest ridges in the Kaitakes. In contrast to most 

other locations kamahi is second dominant to tawa at an 

altitude of only 240m, and is the dominant top stratum 

species above 370m. Sites 14, 16, 17 and 23 have in 

common a large component of pukatea (1st or 2nd dominant) 

in the top stratum and the fact that their average slope 
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angles are all less than 10° which is considerably less 

than the average slope angle for their respective 

elevation group. Pukatea is well known as an important 

component of forest on poorly drained sites and while 

these sites could not be classed as very poorly drained 

they are certainly less well drained than the majority of 

sites in their respective elevation group. In the case 

of site 16 from Mander 1 s Spur Track the effects of 

various disturbances have already been noted in the 

detailed examination of that location and the large 

component of pukatea in this instance is mainly young 

individuals less than 20cm d.b.h. In summary the 

ordination shows that the major environmental gradient is 

altitudinal but various other environmental factors for 

example slope may modify the floristic sequence associated 

with this gradient. The floristic sequence is essentially 

from lower altitude forest (below 490m) in which a range 

of species including kohekohe, tawa, pukatea, hinau, rimu 

and rewarewa are dominant depending on altitude and other 

factors such as slope or aspect to upper altitude forest 

where for the most part regardless of slope, aspect etc., 

kamahi is the top stratum dominant. 

Plot ordination using top stratum species presence/absence 

Figure 4.12 is an ordination diagram based on the 

first two components of a P.C.A. of the 41 sites using top 

stratum species presence/absence data. The first two 

components account for 43.7% of the variance, only five 

percent less than the semi-quantitative data. Comparison 

of Figures 4.11 and 4.12 shows that the sites exhibit a 



97 

- -
--

·' 

,9 ,_ ----

rn 



98 

I Fiqw.re. 1-•t-M! PLOT CLASSIFICATION 

0 

CD 
: .:u, 'i 15 5 ~i' ;$f 31 11 ~ ! 1.3 !O t4- 11: 
: ~ 'f H !'1 J.l. 30 +1. ,fo + 3 lb 

: .3! ~1 3+ ).+ .3'~ I, -13 

.u ~o .l.7 .35 7 
).S Ji, 'I 
3:5 37 I Pl.OT NUMBER! 

. . . . ■ ••• . . . . . . . ....................... 



similar location on the ordination diagram relative to 

each other, and that altitudinal gradient is again the 

overriding one. The ordination has been overlayed with a 

simple divisive classification based on the successive 

division of plot groups by presence/absence 0£ the most 

frequent species. The simple divisive classification is 

depicted separately on Figure 4.12A. The primary 

division of the 41 plots is into 28 plots containing 

kamahi and 13 plots in which kamahi is absent. The 

second division of the 28 plots containing kamahi is 

made on the basis of presence/absence of hinau and there 

are 17 in which hinau is present and 11 in which hinau 

is absent. The second division of the 13 plots in which 

kamahi is absent yields 11 plots in which rewarewa is 

present and 2 plots in which it is absent. Like the 

previously described ordination several plots do not 

conform to the underlying altitudinal sequence. Again 

these are mainly plots in which pukatea is present or are 

plots located on the Kirihau Track Ridge. 

Plot ordination using subcanooy species relative cover 

Figure 4.13 is an ordination diagram based on the 

first two components of a P.C.A. of the 41 sites using 

subcanopy species relative cover. The first two 

components account for 57.1% of the variance nearly nine 

percent more than the top stratum species ordination. 

The ordination has been overlayed with a symbol 

representing the leading subcanopy dominant at each site 

to indicate specific trends in the ordination. Again 

reference back to the environmental data associated with 
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each plot (aspect, slope, altitude, location etc) enables 

indirect determination of the major environmental 

gradients reflected by the subcanopy vegetation. As for 

the top stratum, the major environmental gradient 

reflected by the subcanopy is the altitudinal one and 

once again a number of sites obviously do not conform to 

this overall trend. The most obvious are sites 5, 15, 

16, 19 and 21. Probable reasons for this have been 

advanced for the top stratum ordinations already and 

these also apply to the subcanopy vegetation. In fact 

comparison of the top stratum and subcanopy ordinations 

reveals a high degree of similarity in the ordering and 

relative position of the 41 sites and this was a 

consistent feature of all the ordinations performed. 

Species cluster analysis (top stratum and subcanopy 

combined) relative cover 

Figure 4.14 is a dendrogram obtained from an 

average linkage cluster analysis (BMD:P1M) performed on 

56 of the top stratum and subcanopy species recorded in 

the 41 sites. As is to be expected after examining the 

site ordinations, the species clusters obtained relate 

very closely to their altitudinal distributions. At the 

usually accepted 50% level of similarity five groupings 

are apparent. The first, includes the species from top 

stratum karaka through to subcanopy wheki and is a 

'lower altitude' cluster. The second, includes the 

species from top stratum nikau to subcanopy rarnarama 

again a 'lower altitude' cluster. The third, includes 

the species from top stratum hinau through to subcanopy 
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hinau, species of 'middle alti~udes 1 • The fourth, 

includes the species from top stratum miro through to 

subcanopy Hall's totara an 'upper altitude' cluster, and 

the fifth cluster, also an 'upper altitude' one includes 

the species from top stratum marbleleaf through to 

subcanopy black maire. The cluster analysis effectively 

summarises the tor stratum and subcanopy species 

relationships as species most likely to be associates 
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are grouped together. For example, in the cluster 

containing top stratum kamahi the other members of the 

cluster are subcanopy kamahi, top stratum and subcanopy 

toro, subcanopy soft tree fern, and subcanopy pepperwood. 

At a lower level of similarity 40%, the altitudinal 

trend is further emphasized by the fact that only two 

clusters of species are recognised. The first, from top 

stratum karaka through to subcanopy hinau and the second, 

from top stratum miro through to subcanopy black maire. 

This primary division is based upon two major species 

groups: species which are distributed only below 490m 

or are more prominent below that altitude and species 

which are distributed only above 490m or are more 

prominent above that altitude. Species which occupy 

both strata in the vegetation exhibit some interesting 

relationships in this cluster analysis. Some species, 

for example, tawa, kohekohe, kamahi, miro and taro show 

close similarity in their top stratum and subcanopy 

distributions while others for example rewarewa, _soft 

tree fern, marbleleaf, rimu and pigeonwood do not. In 

the case of pigeonwood although it is important in middle 

altitudes as a subcanopy component it becomes an 



increasingly important component of the top stratum at 

higher altitudes (above 370m). Soft tree fern, dominant 

as a subcanopy component above 460m only ever becomes a 

leading dominant in the top stratum above 600m. The 

separation of the altitudinal distributions of species 

represented in the two vegetation strata particularly in 

the instances described above results mainly from the 

physidgnomic potential of the species in relation to its 

competitors. Thus pigeonwood is able to reach the top 

stratum at higher altitudes because the top stratum is 

much lower (a function both of the environment and the 

species growing there). The same could be said for soft 

tree fern, but for species such as rewarewa and rimu the 

phenomenon relates more to the fact that the upper 

altitudinal limit exhibited by many tree species is 

invariably exhibited by individuals growing in strata 

other than the top stratum. Thus small subcanopy (pole­

size) rimu are found growing at much higher altitudes 

than large mature individuals and probably represent the 

progeny of lower altitude adults possibly emphemeral but 

constantly restocked. The same feature of distribution 

is apparent for rewarewa at the upper limits of its 

distribution (600m). 

Ve~etation types 

The data analysis presented above using individual 

plot data also makes it possible albeit arbitrarily (in 

view of the continuous nature of the floristic change in 

the vegetation shown on the various plot ordinations) to 

delimit several major floristic types by grouping 
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together plots with similar species composition. As a 

result of the various analyses performed it was considered 

that two major groups of plots could be recognised: the 

first a relatively homogeneous group of those plots 

occurring above 490m in which kamahi is the leading top 

stratum dominant and kamahi and/or soft tree fern are 

prominent in the subcanopy; and the second, a relatively 

heterogeneous group of those plots located below 490m in 

which a range of tree species are recorded as top stratum 

and subcanopy leading dominants. 

In the case of plots below 490m, if criteria were to 

be selected to further subdivide the forest types the 

simplest and most effective method would be on the basis 

of the leading top stratum dominants. The floristic 

subtypes which can thus be defined are: lancewood forest, 

kohekohe forest, rewarewa forest, tawa forest, pukatea 

forest, rimu forest, hinau forest, mahoe forest, and 

kamahi forest. 

One plot only of lancewood forest was recorded, plot 

1 (Mander 1 s Spur) at 198m. Kohekohe forest also was 

recorded in one plot only, plot 3 (Davies Track) at 219m. 

Both are disturbed forests close to the margins of the 

national park boundary. Plots 2, 7 and 10 with kohekohe 

as the leading subcanopy dominant are closely allied to 

plot 3. 

Forest in which rewarewa is top stratum dominant or 

codominant was recorded in plots 4, 10, 13 and 18 between 

238m and 402m, on a range of slopes and aspects, but in 

two locations only, Patuha and Davies Track. 

Tawa forest was .. recorded in 6 plots: 5, 7, 8, 9, 12 
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and 13 representing all the sampling locations except 

Mander's Spur where tawa is noticeably poorly represented 

in all strata (a feature already cited in the detailed 

section on Mander 1 s Spur and resulting from disturbance). 

The altitudinal range of this subtype is 244m to 338m and 

it was most frequently recorded on medium slopes (10-15°) 

and through the complete range of aspects. 

P~katea forest was recorded in four plots (2, 14, 

16 and 23). Locations represented were Mander 1 s Spur, 

Patuha and Waiomuku. Most plots had slope angles less 

than 12° except in one instance where the plot was 

located next to a stream bed. Pukatea forest is thus 

characteristically related directly or indirectly to soil 

drainage factors although pukatea is more frequent as 

subcanopy leading dominant in a greater range of sites. 

Only one plot in which rimu was leading dominant 

was recorded, plot 11, a rather anomalous plot in that it 

was the only site recorded at the Kirihau Track location 

with a low slope angle (5-10°). 

Hinau forest was recorded in five plots (6, 17, 19, 

21 and 25), representing the range of locations sampled. 

Hinau forest represents the upper altitudinal limits of 

the 'lower altitude forest' being recorded between 259m 

and 487m. It is particularly noticeable that this forest 

subtype has its lower altitudinal limit on the Kirihau 

Track Ridge already cited because of the steepness and 

narrowness of the main ridge. Hinau forest is closely 

allied to kamahi forest in that kamahi is invariably one 

of the other leading dominants in both the top and 

subcanopy strata. It could therefore be viewed as a 



transitional forest between lower and upper altitude 

forest. 

Kamahi forest occurs in four plots below the 487m 

contour. These are plots 15, 18, 20 and 24. This 

subtype is found between 366m and 463m on the Kirihau 

and Davies Track locations where ridges begin to narrow 

and become steeper (greater than 20°). It is also 

parti~ularly noticeable that kamahi is first recorded as 

a leading dominant on the Kirihau Track Ridge as low as 

244m and this trend concurs with the trend already 

outlined for hinau forest. It appears to be a general 

rule that the changeover from the lower altitude forest 

type to one more similar to the upper altitude kamahi 

type occurs at much lower altitudes when slope angles 

are very steep or ridges become very narrow. Kamahi 

dominated forest is also found at lower altitudes than 

'normal' lining stream banks or in shaded gullies. 

Kamahi is obviously better adapted to these conditions 

than its competitors. 
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In summary the individual plot data points to the 

fact that a convenient way of classifying the forest 

found on the Kaitakes is first by the d~lineation of two 

major types, lower altitude (mosaic) forest and higher 

altitude kamahi forest on the basis of the floristic 

changes relating to the overriding environmental 

gradient - altitude. Further division of the lower 

altitude forest is extremely arbitrary because as it has 

already been noted forest composition varies according to 

other environme~tal factors as well to form a mosaic in 

which a number of major forest species share dominance. 
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At the lower altitudinal limit of sampling a forest 

subtype in which kohekohe is prominent in the top and 

subcanopy strata was only just detected. This forest 

subtype is represented nearer the margins of the Kaitake 

forests and has been subject to a great deal of 

disturbance. This subtype is also referred to in the 

section describing ring plain forest remnants. In 

essence the two methods of data analysis, direct gradient 

analysis and individual plot data analysis serve to 

highlight the same features of the Kaitake forests but 

via abstract community types in the first instance and 

via on the ground distributions in the second instance. 

Obviously comparisons between the Kaitake Range 

forests and other Taranaki and New Zealand forests can 

and should be made in light of the descriptions provided 

in this section. As well the presence of the species 

transition zone and other features of the vegetation 

require more detailed explanation. These comparisons 

and explanations are best made after the forests in each 

of the other study areas has been described and therefore 

such discussion is reserved until then. 

The representativeness of the results obtained from 

Mander 1 s Suur Track Ridge 

At the outset of this discussion it was stated that 

one of the express purposes of collecting data from a 

further 34 sites was to determine how representative the 

results from the single location were. It can now be 

said that for the altitudinal gradient at least the 

Hander's Spur results outline adequately the major 
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changes in species composition through altitude apparent 

on the whole of the Kaitake Range. A comparison o~ the 

figures depicting major species distributions for 

Mander 1 s Spur and the direct gradient analysis for the 

whol~ of the Kaitakes shows this clearly. There are 

differences in detail of course, the most obvious being 

the already cited poor representation of tawa at the 

Mander's Spur location. Additionally this single 

transect data cannot provide insights into the other 

major environmental gradients obtained by the greater 

sample size. Finally since the direct gradient analysis 

data being averaged is more continuous, species 

distributions appear more individualistic, and vegetation 

changes appear less abrupt. In spite of these 

differences the single ridge data gives a good outline of 

the major vegetational changes along the altitudinal 

gradient and also enables the definition of the two major 

forest types. The additional data is however essential 

to gauge the relative importance of species from location 

to location and to determine the importance of other 

environmental factors. In fact further data could now be 

collected to examine more closely some of the features of 

vegetation pattern on the Kaitake Range. 

Non-forest vegetation on the Kaitake Range 

Forest does not cover the whole of the Kaitake 

Range. Important sites in which forest is lacking are 

Patuha Peak, Kaitake Peak, Goat Rock and Kirihau Peak. 

All of these sites are steep rocky outcrops suffering 

obvious and continuing impacts from human activity, and 
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browsing by goats and opossums. They all support a grassy 

turf composed of a range of adventive weeds and grasses as 

well as small indigenous herbs and grasses including 

Lagenlte.11.a pumlla and Rytldo/2pe.11.ma spp~ Shrubs and tree 

ferns normally important in the shrub layers of the kamahi 

forest are also prominent around the margins of these 

clearings in particular mountain pepperwood, lowland 

pepperwo6d and soft tree fern. Goat Rock, Kirihau Peak 

and some of the other rocky outcrops of the Kaitake Range 

are unique in that they support the only mountain flax 

growing within the national park. Not only does mountain 

flax grow as a rupestral but it is also present as an 

epiphyte in the kamahi forest near Goat Rock. In fact all 

of the open areas or the margins thereof support a number 

of species not normally present in the kamahi forest 

including yaulihe.11.i.a anii.poda, Hee..e co.11..11.i.gani.l, 

Heli.ch.11.y~um 'alpi.num', Ophloglo/2/2um sp. (c.f.co.11.laceum), 

Lle..e4ti.a g.11.andl/-lo.11.a and Stlch.e.11.u/2 cunnlngh.amli.. The high 

frequency of rimu and Hall's totara seedlings and saplings 

(usually damaged by browsing) is also a feature of some of 

the margins of these open sites and of track sides. The 

presence or high frequency of some indigenous species 

could therefore be considered unnatural in the sense that 

it has resulted from unnatural forest disturbance. Th~ 

presence of Hellch.11.y/2um 'alplnum' and the high frequency 

of rimu and Hall's totara seedlings in particular come 

into this category. 

The flora of the Kaitake Range 

While the objective of this study was primarily to 
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describe and explain the vegetational patterns evident in 

a number of locations within and adjacent to the Egmont 

National Park the very nature of the data collected to do 

this enables some comments to be made on the flora 

particularly with reference to Druce 1 s 1973 Checklist of 

the Higher Plants ••• A number of species not listed by 

Druce as present on the Kaitake Range were encountered 

both as the result of the formal data collection and from 

general observation. The species present on Kaitake 

Range but not listed by Druce include: L.e..ptopt.e..~i~ 

-!Jup.e..~e.a, Ophiogf..o-!J-!Jum sp. (c.f.co~iac.e..um), ll.e..f.i.chA.y-!Jum 

'a-f.pinum', P-!J.e..udopanax anomaf..u-!J, A-!Jpl.e..nium hook.eA.ianum 

s.s., A/2t.e..f..i.a t~ag~an-!J, L.e..mna mino~ and 7ypha o~i..e..ntali.-!J. 

These species records boost the vascular species total 

for the Kaitakes from 226 up to 234. 
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B. THE VEGETATION OF THE POUAKAI RANGE 

Introduction 

In order to describe and explain the significant 

features of vegetational change along the major 

environmental gradients on the Pouakai Range four 

sampling programmes were completed. The first, 

quantitatively based, consisted of eleven quadrats 

located along the altitudinal gradient on the Henry Peak 

Track Ridge. The second, a more comprehensive sample, 

involved the collection of semi-quantitative data from a 

further 40 sites below 1220m a.s.l. located in four other 

sectors of the Pouakai Range. The third sampling 

programme involved the collection of semi-quantitative 

data from another 31 sites above 1220m a.s.l. through a 

range of aspects and slope angles. The fourth sampling 

programme consisted of the collection of data from five 

sites on the margin of the Ahukawakawa Swamp 914m a.s.l. 

in order to outline the vegetational change associated 

with a moisture gradient. A total of 87 sites were thus 

examined and the results of these sampling programmes are 

presented below. 

1. HENRY PEAK TRACK RIDGE 

Introduction 

T~e Henry Peak Track Ridge (Kaiauai Track) is 

located between the Kaiauai Hut (715m) and Henry feak 

(1222m) on the Pouakai Range in the north-eastern sector 

of Egmont National Park (see location map Figure 4.15). 

Eleven sites between 650m and 1210m were examined (see 
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Table 4.4 Sampling sites on the Henry Peak Track Ridge 

ALTITUDE Quadrat Transect Slope 
Site No. Feet Metres Size Length Angle Aspect 

1 1 3960 1206 - 60m 15-20 NE 

10 3770 1148 - 60m 15-20 NE 

9 3570 1087 - 60m 15-20 NE 

8 3450 1051 - 60m 15-20 NE 

7 3400 1036 - 60m 15-20 NE 

6 3200 975 100m2 - 25-40 NE 

5 3000 914 200m2 - 22-27 NE 

4 2780 847 400m2 - 15-20 N 

3 2600 792 400m2 - 15-20 N 

2 2350 716 400m2 - 20-25 N 

1 2150 655 6oom2 - 0-05 N, 
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Table 4.4). The distance between site 1 (655m) and site 

11 (1206m} is 2km approximately thus the average gradient 

for the ridge is 1 :J.63. Slope angles of 22-27° and 

25-/40° in sites 5 and 6 respectively emphasize the fact 

that the steepest part of the altitudinal gradient is 

between 800 and 1000m. Below 700m the average gradient 

(1 :8.0) is far more gentle. Ridge alignment is mainly 

east to south-east, and all of the sites examined had 

aspects ranging from north to north-east. 

Top stratum (canopy anrt emergents) soecies Relative Basal 

Area (R.B.A.)/Relative Cover (R.C.) .>20% (3 species) 

Three species achieve values greater than 20 percent: 

karnahi, leatherwood and rata (see Figure 4.16). Kamahi 

and leatherwood are the only top stratum dominants with 

kamahi dominant up to 1025m where it is overtaken by 

leatherwood. Rata is second dominant to kamahi below 

800m. 

Top stratum snecies R.B.A./R.C. :;:,-5%.(_20% (11 species) 

Eleven species achieve values between 5 and 20 

percent: miro, rirnu, Pheudopanax hlmplex, koromiko, 

Hall's totara, broadleaf, taro, red tussock, yahnla 

p11.ocRAa, f/y11.hi.n.e di.va11.lcata and Cop11.o/2ma ;M.eudocuneata · 

(see Figure 4.17). Of these species miro and rimu 

associate only with karnahi, distributing below 850m. 

P/2.eudopanax hi.mplex, kororniko, Hall's totara, broadleaf 

and taro associate with karnahi and leatherwood. Hall's 

totara, taro and broadleaf are more important near the 

upper limits of kamahi dominance while kororniko and 
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P/2eudopanax /2lmplex are more important near the lower 

limits of leatherwood dominance. Red tussock, 9ahnia 

P40Ce4a, ~y~dlne dlva4lcala and Cop~odma pdeudocuneala 

are all associates of leatherwood and were not recorded 

below 1000m. 
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Second stratum (subcanopy) snecies Relative Density (R.D.) 

>20% (8 snecies) 

Eight species achieve values greater than 20% in the 

kamahi dominated forest: mahoe, mire, soft tree fern, 

Hall's totara, mountain pepperwood, black maire and kamahi 

(see Figure 4.18). Mahoe, mire and soft tree fern are all 

distributed below 850m while Hall's totara and mountain 

pepperwood are distributed above 750m. Kamahi is 

important throughout while toro and black maire exhibit 

scattered distributions. 

Third stratum (shrub layer) species R.D. ~20% (3 snecies) 

Three shrub species achieve values greater than 20% 

in the karnahi dominated forest: pepperwood, soft tree 

fern and mountain pepperwood (see Figure 4.19). 

Pepperwood is dominant below 700m, soft tree fern above 

700m and below 790m and mountain pepperwood above 790m. 

Mountain pepperwood is the only major shrub species 

recorded in all of the kamahi dominated sites. 

Ground cover (fourth stratum) species first and second 

dominants (10 species) 

Nine species were recorded as either first or second 

ranked ground cover dominants (see Figure 4.20). Of 
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these, crown fern, A/2telia t~agnan/2, filmy ferns, 

principally Hym.e.nophyllum dilatatum and H./2anguinol.e.nlum, 

and soft tree fern are most important beneath the karnahi 

canopy. Mountain pepperwood and Li&.1V1..lia puf.c.h.e.f.f.a are 

most important at the interface between karnahi dominated 

sites and leatherwood dominated sites. A-0l.e.lia sp. 

unnamed, Bl.e.c.hnum cap.e.n/2.e. agg. and D.e.ndnoligolnic.hum 

d.e.ndnoid.e./2 are most important beneath the leatherwood 

canopy. 

Lianes and eoiohvtes dominant species (7 soecies) 

A-0l.e.lia -0olandni, hanging spleenwort, filmy ferns, 

kidney fern and (inammili/2 P,.illa~di1V1..i, were all ranked 

as dominant in one or more of the sites. A/2l.e.lia 

/2olandni, kidney fern and hanging spleenwort are dominant 

below 1000m. Hanging spl~enwort and filmy ferns 

(principally Hym.e.nophylf.um mullitidum and H./laP,..e.f.lalum) 

become dominant above 1000m and 9~ammiti/2 &.ilf.a~di.e.~i and 

H.mullitidum are important in the leatherwood shrub sites. 

Vegetation tyoes 

On the basis of the species distributions outlined 

above, and placing special emphasis on the importance of 

the top stratum in determining vegetation types, it is 

convenient to recognise four main floristic types along 

the altitudinal gradient. The first is a lower altitude 

forest type below 800m in which kamahi is top strattim 

dominant, rata subdominant, and miro is an important 

associate. Mahoe, kamahi and soft tree fern are 

prominent in the subcanopy. The second type is an upper 
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altitude forest type (800m-1000m) in which the top stratum 

is dominated by karnahi with broadleaf and Hall's totara as 

important associates. Karnahi, Hall's totara and black 

maire are prominent in the subcanopy. The third type is a 

shrub type dominated by leatherwood and in which Copno/2ma 

p/2eudocuneata and broadleaf are important associates 

(1000m-1150m). The fourth type is a shrub-tussock type in 

which leatherwood dominates and Copno/2ma p/2eudocuneata and 

red tussock are important associates. This type occurs 

above 1150m. 

Successional change on Henry Peak 

Although the main aim of the sampling programme was 

to describe and explain the changes in vegetation 

composition along the altitudinal gradient, a number of 

features of successional change in the vegetation sampled 

were detected. Three main features are apparent. The 

first is the recent and dramatic 1 die-back 1 of Hall's 

totara in and nearby sites 1 - 4. The second and less 

recent feature is the death of large numbers of emergents 

in and nearby sites 8 - 10. Finally, the third feature is 

the presence of dead logs and stumps of rata in and nearby 

sites 3 and 4. 

Large numbers of Hall's totara (10.0-70.0cm d.b.h.) 

have died recently on the Henry Peak Track Ridge, many 

within the last few years (1976-1977). Mortality rates 

are highest between 700 and 850m a.s.l., where in some 

places (for example sites 3 and 4), most if not all of the 

top and second stratum individuals recorded were dead. 

The reverse situation is true above 850m a.s.l. where in 
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both sites 5 and 6 almost all individuals recorded were 

alive and healthy. The cause of the 1 die-back 1 of Hall's 

totara between 700-850m is not clear cut. Obviously a 

large proportion of individuals greater than 50.0cm d.b.h. 

would be old anyway. Possible causes, however include 

opossum and insect damage. Damage consistent with opossum 

browsing was noted on both small and large individuals. 

Crown apical shoots in particular had been eaten with 

regrowth leading to the production of two new shoots 

lower down the stem. Insect damage (tortricid 

caterpillar) was also noted on a number of individuals 

resulting in the death of some of the new seasons 

terminal shoots. The individuals concerned appeared to 

be coping with this minor damage in comparison to that 

attributable to opossum browsing. 

Dead emergents above the canopy dominated by 

leatherwood are a widespread feature nearby sites 8-10 

(up to 5 dead emergents per 500m2 ). Close examination of 

all the dead emergents in any nearby sites 8-10 revealed 

they comprised both kaikawaka and Hall's totara. At 

lower altitudes (1000-1050m a.s.l.) at least, Hall's 

totara comprises up to 50 percent of the remains. It is 

apparent that at some previous date (probably less than 

50 years ago) much of the leatherwood canopy present. 

between 1000-1050m was in fact a second stratum beneath 

scattered kaikawaka and Hall's totara. Kaikawaka and 

Hall's totara shrub-sized individuals are present in the 

understorey throughout much of the leatherwood dominated 

area below 1100m and a few small individuals of kaikawaka 

just reach to the canopy stratum. Further more detailed 



investigation would be necessary to determine the cause 

and timing ~f these deaths although disturbance such as 

partial clearance or burning seems a likely explanation. 
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Live rata individuals were only observed below 800m 

a.s.l. on the Henry Peak Track Ridge, however there is 

much evidence that in the past rata was distributed up to 

850m a.s.l. albeit sparsely. Remains of large rata were 

found in and nearby sites 3 and 4 and in the case of site 

4 contributed much to the structure of the present day 

vegetation. Canopy kamahi and broadleaf, multi-leadered 

and sprawling, have grown up from the remains of a dead 

rata which must have been at least 1.5m d.b.h. when 

living. The same succession appears to have occurred in 

and nearby site 3 but is further advanced with few remains 

of the rata logs left. As well, dead epiphytic rata was 

recorded on a dead top stratum Hall's totara individual. 

The live rata individuals present below 800m all appeared 

healthy although some minor opossum browsing was evident. 

2. FOREST AND SHRUB VEGETATION BELOW 1220m a.s.l. 

Introduction 

In order to examine more comprehensively the 

vegetation (floristic) types present in the Pouakai Range 

and to determine how representative the results obtained 

in sampling the altitudinal gradient on the Henry Peak 

Track were, semi-quantitative data from a further 40 

sites was collected. The data collected on the Henry 

Peak Track Ridge was recoded into the semi-quantitative 

form and included in the total data set. Thus a total of 

51 sites, mostly 400m 2 in the forest below 914m, and 200m2 
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above this altitude, were examined and employed to 

describe and explain the major floristic changes along 

the altitudinal gradient 540m-1220m and to provide the 

basis for defining the major forest and shrub types in 

the Pouakai Range. The locations cited in this 

description are shown on Figure 4.21 and site details 

are listed in Appendix 2. The data thus collected was 

analysed in two ways; direct gradient analysis and 

individual plot analysis as already described for the 

Kaitake Range. 

Direct gradient analysis 

The results of this analysis are summarised on 

Figure 4.22, Relative Cover Indices of the major top 

stratum species, Figure 4.23, Relative Cover Indices of 

the major subcanopy species, and Table 4.5, Leading 

dominants from all strata. 

Relative Cover Indices of the major ton stratum species 

Figure 4.22 depicts the changes in relative cover 

along the altitudinal gradient of the leading dominants 

on the Pouakai Range. In general each species reaches a 

peak value above or below which it declines in 

importance. Kamahi displays the widest altitudinal 

distribution being represented in 10 of the 11 elevation 

groups and is leading dominant in 8 elevation groups. 

There is some coincidence in the distributions of~ 

number of species. Hinau, rata and rimu, for example, 

all increase in importance below 760m, while taro, 

broadleaf, and Hall's totara all increase in importance 
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above 76Om. Leatherwood, inaka, P/2eudopanax /2implex and 

Cop~o/2ma p/2eudocuneaia are all recorded for the first 

time in elevation group 8 (x = 1OO3m) and increase in 

importance above this altitude. Other species show 

little or no coincidence in their distributions. Miro 

for example is most important in between the 

distributions of rata, rimu and hinau and Hall's totara, 

taro and broadleaf. Koromiko, likewise, is most 

important where the kamahi and leatherwood distributions 

overlap. Kaikawaka distributes both as part of the 

upper altitude forest in which kamahi dominates and in 

the leatherwood dominated shrub communities. 

Vesetation types 

On the basis of the data presented on Figure 4.22 

several major floristic vegetation types may be 

recognised. The major division is into forest dominated 

by kamahi and shrub communities dominated by leatherwood 

and this occurs at 1O36m approximately. Important 

species associated with leatherwood are inaka, 

P/2eudopanax /2implex and Cop~o/2ma p/2eudocuneaia. The 

forest in which kamahi is dominant may be further 

subdivided into forest below 76Om, in which rata, rimu 

and hinau are important associates and forest above 

76Om, in which Hall's totara, taro and broadleaf are 

associates. 
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Relative Cover Indices of the major subcanopy snecies 

Figure 4.23 depicts the changes in relative cover 

of the major subcanopy species with increasing elevation. 
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Subcanopy data is presented only for elevation groups up 

to and including elevation group 8 (x = 1003m) because 

beyond this elevation it was not possible to clearly 

define a second stratum. Instead a shrub or 

'understorey' layer was recorded. In general each 

species reaches a peak value above or below which it 

declines in importance however kamahi and taro provide 

floristic continuity to the second stratum of vegetation 

being recorded in all of the elevation eroups. 

Pigeonwood, mahoe and soft tree fern successively drop 

out with increasing elevation while from elevation group 

2 (i = 646m) onwards, mountain pepperwood and llall 1 s 

totara become increasingly important components of the 

subcanopy strata. Comparison of Figures 4.22 and 4.23 

reveals that the distributions of species recorded as 

major in both the top and second stratum are very 

similar. The increasing importance of taro in the top 

stratum above elevation group 2 (x = 646m) is paralleled 

in the subcanopy stratum. Similarly the distribution of 

Hall's totara in the top stratum is paralleled in the 

subcanopy stratum. In both instances however the species 

is recorded first as a subcanopy component at least one 

elevation group (61m) below the first record in the top 

stratum. The distribution of the major subcanopy species 

along the elevation gradient reinforces the pattern 

described for the top stratum providing further 

justification for subdividing the kamahi forest at 760m 

in that mahoe, pigeonwood and soft tree fern give way to 

Hall's totara and mountain pepperwood as subcanopy 

associates beyond this altitude. As well, the 



distributions of the major subcanopy species provide 

greater continuity to the vegetational change, 

particularly those of taro and kamahi. 

Leading dominants from all strata 
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The leading dominants for all strata are presented 

on Table 4.5. This data provides a summary of the major 

floristic changes which occur in all strata along the 

altitudinal gradient. The vegetation types defined on 

the basis of the top stratum data are further reinforced 

by the tendency for coincidence between the distributions 

of dominant species from different strata. Thus in the 

kamahi forest below 760m soft tree fern is an important 

subcanopy component, pepperwood is the dominant shrub 

species and supplejack is an important liane. In the 

kamahi dominated forest above 760m, taro and Hall's 

totara are important associates in the top stratum, 

mountain pepperwood and filmy ferns are prominent in the 

ground cover and filmy ferns are a feature of the 

epiphytic component. Kamahi and crown fern in 

particular provide floristic continuity to these changes 

being represented as leading dominants in the top 

stratum/second stratum and ground cover respectively in 

all the kamahi forest. The major division between 

kamahi forest below 1036m and leatherwood shrubland above 

1036m in the top stratum is also reinforced by the 

distribution of leading dominants in other strata 

particularly by the importance of A/2ietia sp. unnamed and 

Dendnotigoinichum dendnoide/2 in the ground cover and 

q~ammiii/2 litlandieni as an epiphyte. The coincidence of 



Table 4.5 Leading dominants all strata 

Group 

mean 

altitude 

Top 

stratum 

second 
stratum 

Shrub 

layer 

Ground 

cover 

Lianes 

and 
epiphytes 

(in all 

sites in 

group) 

567m 

kamahi 

rata 

hinau 

kamahi 

soft tree 

rnahoe 

lowland 
pepperwood 

soft tree 
pigeonwood 

crown fern 
llnci.ni.a 
unci.naia 

fern 

fern 

liymenoph.yf.f.um 
spp. 

supplejack 
A-t>teli.a 
-t>o f.and.11.i. 

(J.11.i.-t>ef.i.ni.a 
f.ucida -
Rumoh.11.a 
adiani i-/.0.11.mi-t> 

kamahi 

rimu 
rata 

kamahi 

soft tree 

pigeonwood 

lowland 
pepperwood 

soft tree 

mountain 
pepperwood 

crown fern 

fern 

fern 

liymenoph.yf.f.um 
spp. 
A-t>pf..eni.um 
&.uf.&. i../.e.11.um 

supple jack 
A-t>i.ef_ i.a 
-t>of.and.11.i. 

Dend.11.0&.i.um 
cunn ingh.ami. i.-
liymenoph.yf.f.um 
spp. 

705m 

kamahi 

miro 
rata 

soft tree 
fern 

karnahi 
taro 

lowland 
pepperwood 

soft tree 
fern 

mountain 
pepperwood 

crown fern 
forest oat 

grass 
lowland 
pepperwood 

A-t>:leli.a 
-t>of.and.11. i. 

supplejack 
Cof.f.o-t>pe.11.mum 
spp. 
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Table 4.5 contd. 

771m 

kamahi 

miro 
toro 

kamahi 

soft tree fern 

toro 

soft tree fern 

mountain 
pepperwood 

lowland 
pepperwood 

crown fern 

mountain 
pepperwood 
H.ym.e.nophyiium 
spp. 

IL!,i.e.lU.a 
,t, o t!. and/l. i. 

H.ym.e.nophyt!.t!.um 
spp. 
kidney fern 

826m 

kamahi 

Hall's totara 
broadleaf 

kamahi 
toro 

Hall's totara 

mountain 
pepperwood 

Hall's totara 

soft tree fern 

crown fern 
llym.enophyiium 
spp. 

mountain 
pepperwood 

H. ym.e.no pity eeum 
spp. 

kidney fern 
A,t,pt!..e.ni..um 
-/.t!.accidum 

896m 

kamahi 

Hall's totara 
toro 

kamahi 

toro 

Hall's totara 

mountain 
pepperwood 

Hall's totara 
toro 

mountain 
pepperwood 

crown fern 
H. ym.eno phy eeum 
spp. 

H.ym.enophyt!.ium 
spp. 
A,t,p/!..eni.um 
-/.t!.acci.dum-
W .e.ymouihi.a 
mo e l.i..,t, 
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954m 

kamahi 

Hall's 
totara 

toro 

toro-
mountain 
pepperwood 

Hall's 
totara 

mountain 
pepperwood 

Hall's 
totara 

koromiko 

mountain 
pepperwood 

crown fern 
H.ym.e.nophyif..um 
spp. 

llym.eno phy t!.t.um 
spp. 
A,t,pl.en i.um 
-/.iacci..dum 

W .e.ymo uih i..a 
mot!.t!.i..,t, 



Table 4.5 contd. 

1003m 

kamahi 
broadleaf 

Hall's 
totara 

mountain 
pepperwood 
kamahi 
toro 

mountain 
pepperwood 

Hall's 
totara 
IL1,i.elia 
-1-/L a g 11. an -6 

mountain 
pepperwood 
A.t,i.elia 
sp. unnamed 
liymenophyllum 
spp. 

fl yme.n o phy l l um 
spp. 
A.t,pl.e.nium 
-/.lace idU:m 

We.ymoui.hi.a 
mo l. l i..t, 

1056m 

broadleaf 
leatherwood 
koromiko 

mountain 
pepperwood 
Cop11.o-6ma 
i.e.nu i-1-o l ia 

Hall's 
totara 

A.t,i.e.l. i.a 
sp. unnamed 
Bl.e.chnum 
cape.n.t,e. agg. 

De.nd/1.o l igoi.11. i.chum 
de.nd/Lo i.de..t, 

liymenophyllum 
spp. 
Li.0.,Mi. i.a 
pulchella 

y/Lammi.i. i-6 
IJ.. i.l l a/1.d ie./1. i.­
A.t, ple.n i.um 
-/.lacci.dum 

1120m 

leatherwood 
/>.t,e.udopanax. 
-6 imple.x. 

Hall's totara 

Cop/Lo.t,ma 
p.t,e.udocune.ata 

Co p11.o.t,ma 
'i.aylo/Lae.' 

f'1y/L.t, ine. 
diva/Licata 

/1..t,i. e. l -i.a 
sp. unnamed 
De.nd/1.oli.goi./Lichum 
de.nd/1.o ide..t, 

Ble.chnum 
cape.n.t,e. agg. 

(j/Lammi.i. i,..t, 
R.. i. l. I!. a/1.d ie./l. i. 

Luzu/L i.aga 
pa/Lui-/. lo/La 

liyme.nophyllum 
spp. 

1.36 



Table 4.5 contd. 

1197m 

leatherwood 
Copll.o-6ma 
p;, .eudo cun.eaia 

inaka - P;,.eudopanax. 
;, impf...ex. 

Bf...echnum cap.en-6.e agg. 

A;,i.ef..ia sp. unnamed 
D.endll.of..igotll.ichum 
dendll.o ide;, 

yll.ammiti;, lif..f..all.di.ell.i 

Hymenophyf..f..um spp. 
Luzull.iaga pall.vitf..oll.a 
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distributions of species in different strata is not 

exact however, with A/2telia sp. unnamed, also an 

important component of the upper kamahi forest 

(elevation group 8) and filmy ferns remaining as an 

important epiphytic component in the leatherwood 

shrubland. In spite of the degree of continuity 

provided by some species close examination of the raw 

data and Figures 4.22, 4.23 and Table 4.5 show that for 

the Pouakai data two species transition zones are 

apparent. The first of lesser importance occurs in 

elevation group 4 (x = 771m); that is moving from 

elevation group 3 (i = 705m) up to elevation group 5 
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(i = 826m) a major changeover in species dominance occurs 

in some strata. This results in the replacement of a 

'lower altitude' kamahi forest type by an 'upper 

altitude' kamahi forest type. In this transition zone 

the major changeover in second stratum dominance is 

centred on the replacement of soft tree fern as the 

leading dominant by toro. In the shrub layer it is the 

replacement of pepperwood by mountain pepperwood which 

is significant. The pattern is not as clear cut for the 

ground cover however crown fern is eventually displaced 

by mountain pepperwood as the leading dominant. In the 

liane-epiphyte category it is the increasing importance 

of filmy ferns and hanging spleenwort which is 

significant. The second transition zone is one of 

greater importance because it involves the replacement 

of the 'upper altitude' kamahi forest by a leatherwood 

shrubland. This zone occurs in elevation group 9 

(i = 1056m). Moving from elevation group 8 (x = 1003m) 
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up to elevation group 10 (x = 1120m) a major changeover 

in species dominance occurs in most strata and in 

addition there are major structural changes in the 

vegetation which are referred to elsewhere (see section 

on physiognomy and structure). In the top stratum 

leatherwood replaces kamahi. In the shrub layer mountain 

pepperwood is replaced by Cop404ma p4eudocuneata and in 

the ground cover A4telia sp. unnamed, Blechnum capen4e 

agg. and Dend4oligoi4ichum dend4oide4 supersede mountain 

pepperwood and its associates. In the liane-epiphyte 

category it is the increasing importance of y4ammiti4 

iilla4die4i and the declining importance of filmy ferns 

which is significant. 

Individual plot data analysis 

The Pouakai data was analysed in the same way 

described already for the Kaitake data. Results of 

these analyses are depicted on Figures 4.24-4.27. All 

of the figures except Figure 4.27 are ordination 

diagrams resulting from Principal Component Analysis 

(PA1 Factor Analysis SPSS v7). Figure 4.27 is a cluster 

analysis (BMD:P1M). 

Plot ordination using top stratum species relative cover 

Figure 4.24 is an ordination diagram based on the 

first two components of a P.C.A. of the 51 sites using 

top stratum species relative cover. The first two 

components account for 58.9% of the variance. A symbol 

representing the leading dominant at each site has been 

overlayed on the plot ordination to indicate specific 



!F_jurL If· .2.f-! PLOT Of<.,DINA.TION U-SIN({ ToP.ST-/?.4TUM .5P£Ctg RELATIVE COVER 

eefJ@ 

C ll_,,.,po~" f f 

.. . . . . .. . . . . . . . . . . . . . ··: 

! 0 Seneeic, '1-l,ua;-,i/oliu.s 

: D We;,.,,.,.,,,,,;..._ nu,,.,.,~.._ 

! D Pcdocarf".r liAl/ii 

! 0 Podtn"rf"< ferr'!Jinfl,,S. 

i Q fV/elr0 s;{lcrr,& rc/,.ufa, 

lJ />11.c'"J.,{;.,,.., '-'<f~~si,,....,,_ 

K.EY To LEAD/NC, J)OMINA-!VT 

"' 

J 

® 
®e ex 

11 

~ & 

A~ 
!J.:E::, 

~ 
~£ 

~0~ 
~cf 

4-' 

~ 

~ 
0 



trends in the ordination. Reference back to the 

environmental data associated with each plot enables 

indirect determination of the major environmental 

gradients refl8cted by the species. 

Altitude is obviously the major environmental 

gradient reflected by the species as each of the plots 

(1-51) is numbered in sequence from the lowest to the 

highest altitude and for the most part this sequence is 

repeated by the ordination. 
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Sites which most noticeably do not conform to this 

altitudinal sequence include sites 35, 40, 41 and 43. 

Sites 35 and 41 (1005m, 1097m) are from the Ahukawakawa 

Track location, site 40 (1054m) is from the Mangorei 

Track location, and site 43 (1106m) is from the Dover 

Track location. All of these sites are near the major 

changeover point from kamahi forest to leatherwood 

shrubland and all have aspects ranging from 230° through 

to 20°. The anomaly is basically an aspect difference 

in that sites with more northerly aspects at these 

altitudes tend to support a low forest in which kamahi is 

prominent or even shares dominance with leatherwood while 

on sites with southerly aspects leatherwood shrubland is 

dominant. 

This point is best illustrated by focusing on the 

differences in composition apparent between sites 35 and 

36 both from the Ahuka~akawa Track location and both at 

an altitude of 1005m. Site 35 has an aspect of 20° and 

site 36 an aspect of 200°, that is, they are from opposite 

sides of the same ridge. Site 35 is dominated by kamahi 

(75% cover) and site 36 by leatherwood (750% cover). The 
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major associates of kamahi at site 35 are Hall's totara 

and broadleaf while the major associates of leatherwood 

at site 36 are broadleaf and Cop~o/2ma 'iaylo~a~•. These 

major floristic differences are further accentuated by 

the fact that the vegetation at site 35 is low forest 

(~7.5m) with a closed canopy while that at site 36 is 

tall shrubland (~4.5m) with a discontinuous canopy. 

An important feature of site 35 not revealed by the 

analysis of this data (because only live plants are 

included) is the presence of dead 1 spars 1 of kaikawaka 

in the kamahi canopy. These dead kaikawaka trees 

probably date back to the destruction of vegetation in 

this area by the Newall eruptions (1550 A.D.). Some of 

the now dominant kamahi and broadleaf individuals in 

this site established epiphytically on the stumps of 

trees killed by the Newall eruptions. 

Differences in floristic composition which relate 

closely to aspect are particularly well developed on the 

Ahukawakawa Track Ridge and relate to the alignment of 

ridges in relation to the prevailing winds from the west 

coast. Sites with northerly aspects are sheltered from 

winds while those with southerly aspects are exposed. 

The winds, which are often of gale force and salt-laden, 

are probably the major factor although, in addition,. 

northerly aspects receive more sunshine than southerly 

ones and would thus enjoy warmer temperatures overall. 

Although the remainder of the sites in the ordination 

follow generally an altitudinally related sequence this 

pattern is by no means perfect particularly for sites 

1-20. Much of the variation here relates to the presence 



or absence of rata and rimu as emergents in the top 

stratum. The Mangorei Track location in particular 

exhibits a great deal of disturbance associated with 

early European activity in the area (see section 

entitled Human activity in Egmont National Park) and 

sites 5, 13 and 14 in which thickets of kamahi often 

established on old rata logs, dominate the top stratum 

and large rimu and rata are absent presumably result 

from this disturbance. 
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In summary however the ordination shows that the 

major environmental gradient is altitudinal although 

other factors, principally aspect and disturbance, do 

affect the pattern. The floristic sequence is from 

lower altitude forest in which kamahi is usually the 

second or third dominant through to upper altitude 

forest in which kamahi is almost invariably the leading 

dominant and finally to shrubland in which leatherwood 

is leading dominant. Site 17 on the Maude Track (740m) 

marks the highest altitude site in which either rata or 

rimu was recorded in the top stratum and could thus be 

used arbitrarily to denote the boundary of upper and 

lower altitude kamahi forest on the ordination di~gram. 

The forest then grades into upper altitude kamahi forest 

in which miro is prominent, e.g. sites 17, 20, 14, 19, 

21, 23, 24 and 27 and on to upper altitude kamahi forest 

in which Hall's totara is prominent, e.g. sites 23, 24, 

25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 38, 40 and 

41. Kamahi forest then grades into leatherwood shrubland, 

e.g. sites 40 and 43 in which karnahi and leatherwood are 

the leading dominants. In the sites dominated by 
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leatherwood the higher altitude sites, e.g. 47, 48, 49, 

50 and 51 are characterised by the importance of Cop~o4ma 

p4eudocuneata and/or inaka as associates while the lower 

altitude sites dominated by leatherwood, e.g. 36, 37, 39, 

45 and 46 are characterised more by the importance of 

koromiko, P4eudopanax 4implex or the continued presence 

of broadleaf and/or Hall's totara and/or kamahi. 

Approximate altitudinal ranges for these vegetation types 

are for lower altitude forest up to 760m, for upper 

altitude kamahi forest from 700m, up to 1100m, and for 

leatherwood shrubland above 1000m. 

Plot ordination using top stratum species presence/ 

absence 

Figure 4.25 is an ordination diagram based on the 

first two components of a P.C.A. of the 51 sites using 

top stratum species presence/absence. The first two 

components account for 55.9% of the variance only 3 

percent less than for the semi-quantitative data. 

Comparison of Figures 4.24 and 4.25 shows that each of 

the sites exhibits a similar location on the ordination 

relative to each other. Again the overriding 

environmental gradient reflected is the altitudinal one. 

The ordination has been overlayed with a simple divisive 

classification based on the successive division of plot 

groups by presence/absence of the most frequent species. 

The simple divisive classification is depicted 

separately on Figure 4.25A. The primary division of the 

51 plots is into 42 plots containing kamahi and 9 plots 

in which it is absent. The second division of the 42 
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plots containing kamahi is made on the basis of the 

presence/absence of toro and there are 20 plots in which 

toro is present and 22 in which it is absent. The 9 

plots without kamahi have not been further subdivided 

because both leatherwood and Cop4o~ma p~~udocun~ata are 

found in all of them. This ordination highlights a major 

difference in composition apparent in the plots from the 

Ahukawakawa location (35, 41, 36) that is the absence of 

toro in the top stratum. 

Plot ordination using subcanopy species relative cover 

Figure 4.26 is an ordination diagram based on the 

first two components of a P.C.A. of the 35 sites in 

which it was practicable to distinguish a subcanopy 

stratum. The first two components account for 63.1% of 

the variance. The ordination has been overlayed with a 

symbol representing the leading subcanopy dominant at 

each site to indicate specific trends in the ordination 

and again reference back to the environmental data 

associated with each plot enables indirect determination 

of the major environmental gradients reflected by the 

subcanopy vegetation. 

Once again the major environmental gradient 

reflected is the altitudinal one although not as strongly 

as is the case for the top stra t_um data. Kamahi is a 

major subcanopy component throughout and toro and 

mountdin pepperwood are more important in sites above 

730m. A number of plots noticeably do not conform to the 

overall altitudinally based trend, in particular plots 

10, 15 and 20 all of which are from the Henry Peak 
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location. Plots 15 and 20 appear on the ordination to be 

more closely allied to lower altitude sites principally 

because they contain large components of mahoe which is 

more important at lower altitudes in other locations. 

Plot 10 is more closely allied to higher altitude plots 

principally because of its large component of toro which 

appears to have grown up and dominated the subcanopy 

stratum after the fall of a large top stratum rata-kamahi 

complex. 

Species cluster analysis (top stratum and subcanopy 

combined) relative cover 

Figure 4.27 is a dendrogram obtained from an average 

linkage cluster analysis (BMD:P1M) performed on 57 top 

stratum and subcanopy species recorded in the 51 sites. 

This cluster analysis further emphasizes the importance 

of the altitudinal gradient reflected in the site 

ordinations in that the species clusters obtained relate 

very closely to the altitudinal distributions of the 

species involved. At the 50% level of similarity 3 

species clusters are apparent. 

The first, includes the species from top stratum 

rewarewa through to subcanopy koromiko and includes all 

the forest species which distribute below approximately 

910m. At similarity levels greater than 50% this cluster 

separates into 3 sub-groups of species, the first 

containing lower altitude species (<760m) including top 

stratum rewarewa, rimu and rata and the second containing 

middle altitude species (>760m) including top stratum 

kamahi and miro. The third sub-group includes species of 
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very limited importance in terms of cover contribution. 

The second species cluster includes the species 

from top stratum marble leaf through to top stratum 

mountain pepperwood and is thus composed of species 

which are most prominent above 910m including top stratum 

Hall's totara ana broadleaf. 

The third species cluster includes all the species 

from top stratum P~eudopanax ~implex through to top 

stratum kaikawaka. This cluster is composed of mostly 

shrub species prominent above 1060m and includes top 

stratum leatherwood, kaikawaka and Cop4o~ma p~eudocunea.ta. 

The cluster analysis effectively summarises top 

stratum and second stratum species relationships grouping 

together associated species. For example in cluster one 

subcanopy pigeonwood and tawa are grouped with top stratum 

rimu and rata and subcanopy soft tree fern and kamahi are 

grouped alongside top stratum kamahi. Species which 

occupy both strata in the vegetation exhibit some 

interesting relationships in this cluster analysis. Some 

species, for example kamahi, Hall's totara, and toro show 

close similarity in their top stratum and second stratum 

distributions while others for example rimu, rewarewa, 

marble leaf, koromiko, Cop4o~ma tenuitolia, Cop40-0ma 

'taylo4ae', and P-0eudopanax ~implex do not. The same 

reasons already advanced for the Kaitake data are again 

tenable. Thus kororniko, Cop40-0ma ienuitoeia, Cop40-0ma 

'taylo4ae', marble leaf, and P~eudopanax ~impeex all 

appear first along the altitudinal gradient as second 

stratum species eventually becoming components of the top 

stratum as other species can no longer compete and the 
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top stratum becomes much lower. Rirnu and rewarewa on the 

other hand are last represented along the altitudinal 

gradient by small second tier shrub and ground cover 

stratum individuals. 

Vegetation types 

The data analysis presented above using individual 

plot data also makes it possible, albeit arbitrarily 

(in view of the continuous nature of floristic change in 

the vegetation along the altitudinal gradient shown by 

various plot ordinations), to delimit several major 

floristic types by grouping together plots with similar 

species composition. As a result of the various analyses 

performed it was considered that two major groups of 

plots could be recognised, the first in which kamahi is 

a leading dominant in the top stratum (generally below 

1060m) and the second in which leatherwood is a leading 

dominant (generally above 1060m). In the case of the 

plots below 1060m, if criteria were to be selected for 

further subdividing the type, the simplest and most 

effective method would be on the basis of the leading 

top stratum dominants. The floristic subtypes which can 

thus be defined are rimu forest, rata forest, miro forest, 

Hall's totara forest and kamahi foresta 

Three plots of rimu forest were recorded, 3, 7 and 

12, all from the Maude Track over a range of aspects but 

all with slope angles 100. The plot altitudes ranged 

from 567m up to 682m. 

Four plots of rata forest were recorded, plots 1, 2, 

4 and 8 (548-635m) from Maude Track and from a range of 
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aspects and on slopes less than 15°. 

Kamahi forest was recorded in 29 plots (579-1106m) 

in all of the sampling locations over the complete range 

of aspects and on slopes ranging from 5° up to 40°. 

Kamahi forest was recorded at its lowest altitudes where 

there had been vegetation disturbance for example plot 5 

(592m) on the Mangorei Track and at its highest altitudes 

on northerly aspects for example plot 43 (1106m) on the 

Dover Track and plots 41 (1054m) and 40 (1054m) on the 

Ahukawakawa and Mangorei locations respectively. In the 

majority of cases slope angles were greater than 15°. 

Miro forest was recorded once only in plot 19 (774m) 

on the Dover Track and is closely allied to kamahi forest. 

Hall's totara forest also was recorded in one 

location only plot 38 on the Dover Track (1042m) and again 

is closely allied to kamahi forest. 

Thirteen plots in which leatherwood was leading or 

co-dominant were recorded (1005m-1219m). The lowest 

altitudes at which leatherwood shrubland was recorded was 

plot 36 (1005m) Ahukawakawa with a southerly aspect. All 

plots were on slopes exceeding 15°. 

In summary the individual plot data points to the 

fact that a convenient way of classifying the vegetation 

1220m on the Pouakais is first by the delineation of two 

major types; forest below 1040m in which kamahi is a 

leading dominant and leatherwood dominated shrubland above 

1040m. The forest below 1040m can be further subdivided 

on the basis of the leading dominants other than kamahi 

into forest below 760m and forest above 760m. Rirnu and/ 

or rata are prominent below 760m. Above 760m miro and 



toro ~re prominent at first but at higher levels Hall's 

totara and broadleaf become the leading dominants. 

3. SHRUB AND TUSSOCK VEGETATION ABOVE 122Om a.s.l. 

Introduction 
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While the major sampling programme on the Pouakai 

Range concentrated on the vegetation below 122Om a.s.l. 

that is the forest and shrub vegetation, an additional 

sample of 31 25m 2 plots was collected above 122Om a.s.l. 

in order to determine the major components of the shrub 

and tussock vegetation and to provide guidelines as to 

the important environmental factors reflected by the 

vegetation. The fact that the data was collected in 

early winter meant that many species such as Bultinella 

hooke.11.ii and mountain buttercup had begun to die back 

and consequently were less important than during the 

spring and summer months. The data thus collected was 

analysed in a number of ways including species and site 

ordinations. The analysis revealed that the sample of 

31 plots was too small to show conclusively how the 

vegetation reflected major environmental factors such as 

aspect, slope and drainage because of the complexity of 

interactions. Some basic information on the composition 

of the vegetation was provided however, as were useful 

guidelines for a further more extensive survey proposed 

for 1981-82. 

Vegetation composition 

The vegetation was recorded in two categories: 

1) top stratum species (>15cm in height) forming the 
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top layer of vegetation and 2) ground cover species 

(<15cm in height) making up the ground cover beneath the 

top stratum. Table 4.6 shows the relative frequencies of 

each of the species recorded in the top stratum on the 

basis of their presence in the 31 sites. Of the 31 sites 

examined red tussock was the top stratum leading dominant 

in 24 of the sites, leatherwood in 5 sites while Schoenu-0 

paucitlo4u-0 and Podoca4pu-0 nivali-0 were leading dominants 

in one site each. A list of species encountered in the 

ground cover in the 31 sites included in Appendix 3. The 

vegetation thus grades from sites in which tussock 

comprises 95% of the top stratum cover through to sites in 

which shrubs comprise 95% cover. This feature of the 

vegetation is further amplified with reference to Figure 

4.28 a species cluster analysis (BMD:P1M) of 26 of the 

species recorded in the top stratum. Two distinct clusters 

are apparent at the 45% level of similarity. Cluster one 

includes red tussock, mountain koromiko, Schoenu-0 

paucitlo4u/2, mountain buttercup, Cop40/2ma dep4e/2/2a, 

Hie4ochloe novae-zelandiae, Bultinella hooke4ii, 

Mic4olaena colen/2oi, 9aulihe4ia sp. unnamed, 9aulihe4ia 

sp. unnamed x Pe4neitya mac4o/2iigma, Hele iei4agona var., 

Ca/2/2inia vauvilti~4/2ii, Cop4o/2ma 'paludo/2a', silver 

tussock and Uncinia egmoniiana. Cluster two includes 

leatherwood, inaka, P/2eudopanax colen/2oi, Cop40/2ma 

p/2eudocuneata, A-0telia sp. unnamed, My4/2i.ne diva4icaia, 

9ahnia p4oce4a, P-0eudopanax -0implex, Blechnum capen/2e 

agg., Podoca4pu/2 nivali-0 and kaikawaka. The two species 

clusters recognised at the 45% level of similarity thus 

emphasize the fact that the sites sampled may be 
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Table 4.6 Relative frequencies of top stratum species 

Chionochl.oa 4U~a 

fle..R,.e.. odo4a agg. 

Schoe..nu-0 pauci/l.o4u-0 

ll4acophyl.l.um /il.i/ol.ium 

Ranunculu-0 niuicol.a 

Ca-0-0inia uauuillivz.-0ii 

Se..ne..cio e..lae..agnitoliu-0 

Cop40-0ma 'paludo-0a' 

Poa l.ae..ui-0 

flie4ochl.oe.. nouae-ze..l.andiae.. 

A-0ie..lia sp. unnamed 
My4-0ine.. diva4icata 

Cop40-0ma p-0e..udocune..ata 

Bul.line..l.la hookl!./1..ii 

P-0e..udopanax col.e..n-0oi 

Cop40-0ma de..p4e..-0-0a 

9aul.the4ia sp. unnamed 
Uncinia e..gmontiana 

9ahnia p4ocl!..4a 

P-0eudopanax -0impl.e..x 

9aulihe..4ia sp. unnamedX 
Pl!./1..ne..ttya mac40-0iigma 

Ile.le id4agona var. 
~ic4olae..na cole..n-0oi 

Ble..chnum cape..n-0e.. agg. 

Podoca4pu-0 niuali-0 

LiR,.oce..d4u-0 R,.idwillii 

96.8 
90.J 

77.4 
64.5 
48.4 
48.4 
41. 9 
35.5 
32.2 
29.0 
29.0 
25.8 
25.8 
25.8 
25.8 

25.8 
16.1 

9.7 
9.7 
9.7 
6.4 

Ou4i-0ia mac4ophylla var. mac4ophylla J.2 
Bl.echnum pe..nna-ma4ina 3.2 
Ole..a4ia a4io4e..-0ce..n-0 

fle..R,.e -0i4icta var. e..gmontiana 

P-0e..udowinil!..4a colo4aia 

J.2 
J.2 

J.2 
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categorised into two relatively distinct groups depending 

on the relative importance of the red tussock component 

in relation to the shrub component particularly 

leatherwood and inaka. This pattern is paralleled in the 

ground cover layer because herbfield is well developed in 

the spaces between tussocks when they are well spaced but 

decline in cover as the tussocks become more clumped or 

alternatively as the top stratum shrub cover increases. 

Plants such as Blechnum capen/2e agg., 9ahnia p~oc1V1..a and 

A/2telia sp. unnamed are prominent at the expense of 

herbfield species where there are gaps in the top stratum 

shrub cover. These major differences in vegetation 

composition above 1220m a.s.l. relate to a complex 

interaction of environmental factors which is 

inconclusively determined because of the small sample 

size. As a general rule however the vegetation 

composition in each of the sites relates to one or other 

of a number of closely inter-related factors including 

slope and drainage, aspect (including exposure to wind 

and relative insolation) and substrate. Sites dominated 

by red tus~ock tend to be the flatter sites in which 

drainage is poor. The poorer the drainage the greater 

the component of Schoenu-0 paucitto~u-0 as an associate 

and its eventual dominance over red tussock. On the 

wettest sites large hummocks of o~eotolu-0 pectinaiu-0 

interspersed with Celmi-0ia glandulo-0a var. latitolia are 

a feature. Sphagnum moss is also present in some of 

these sites. The shrub component increases as drainage 

becomes better on steeper slopes, particularly those of 

northerly aspects or less exposed to the wind. The 



steep~st and most exposed sites are dominated by 

representatives of the herbfield including Celmi-0ia 

g~acilenta var., To~~te~a lidwillii var. den-0itolia, 

Racomit~ium spp., Poa colen-0ol and Ani-0oiome a~omatica. 

Podoca~pu-0 nivali~ was recorded once only as leading 

dominant on a steep rocky outcrop. 

4. THE AHUKAWAKAWA SWAMP MARGIN - a moisture gradient 

Introduction 

159 

The Ahukawakawa Swamp (916m) abuts on to the south­

east edge of the Pouakai remnant volcano. (See location 

map Figure 4.21). Up to 1.5km at its longest and widest 

axes the swamp alone has been shown by Druce (1976p) to 

contain nearly 260 vascular plant species. Across the 

margin of the swamp within a short distance (as littl~ 

as 30m in places) the vegetation changes from low 

growing grasses, herbs, rushes and sedges through to 

kamahi forest in response to the increasing slope and 

its associated improvement in the conditions of drainage 

and soil aeration. In order to examine more closely 

this change in species composition and the associated 

structural vegetation changes data was collected from a 

single transect consisting of five quadrats each 25m2 in 

area located systematically at 7.5m intervals across the 

margin of the swamp. The changes in species composition 

of the leading top stratum dominants are shown on Figure 

Top stratum species leading dominants 

Figure 4.29 shows how the top stratum species composition 
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changes completely within a distance of only 50m. 9ahnia 

p4oce4a, red tussock and inaka respectively are the 

leading dominants in the first two sites. At site 3 red 

tussock becomes the leading dominant and koromiko and 

Cop4o/2ma 'taylo4ae' second and third dominants. yahnia 

p4oce4a, red tussock and inaka are all displaced by site 

4. Site 4 is dominated by Cop4o/2ma 'taylo4ae', koromiko 

and kaikawaka but by site 5 kamahi is the leading 

dominant and kaikawaka second dominant. 

The floristic change in the top stratum is 

paralleled in the ground cover with sphagnum the 

leading dominant (780% cover) in sites 1 and 2, Blechnum 

penna-ma4ina the leading dominant at site 3 and forest 

oat grass the leading dominant in sites 4 and 5. A 

particularly unusual twiggy shrub recorded in site 4 as 

a component of the top stratum and the understorey was 

Hymenanthvr.a sp~ unnamed. This is the only location 

within the national park where this species was observed 

by the author during the entire period of study. (A 

complete list of species recorded in each of the five 

sites is included in Appendix 4). 

As well as the floristic changes associated with 

this moisture gradient, major structural changes were 

recorded. At site 1 the maximum height recorded for the 

top stratum was 1.2m for red tussock. Inaka reached 

1.4m at site 2 and at site 3 flax was 2.2m in height. 

Kaikawaka was emergent at a height of 4.26m at site 4 

and up to 8.0m at site 5. At sites 1, 2 and 3 it was 

practicable to distinguish only two vegetation strata; 

the top stratum and ground cover stratum. For site 4 
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and 5 however the structure was more complex, kaikawaka 

being emergent above a lower canopy of shrubs at site 4 

and both kamahi and kaikawaka forming a top stratum above 

the shrub layer at site 5. A well developed understorey 

dominated by Cop~o~ma spp. (C. 'taylo~ae' and C, 

'paludo~a').was present at site 4 and at site 5 an 

understorey and a shrub layer both dominated by mountain 

pepperwood. 

The total number of vascular species recorded 

increases from 25 per 25m2 in site 1 (poorly drained) up 

to 44 per 25m 2 in site 5 (well drained). Epiphytic 

species were first recorded at site 4 with two epiphytic 

species and in site 5 eight epiphytic species were 

recorded. 

The floristic and structural changes in swamp margin 

vegetation ~n response to the moisture gradient parallel 

those changes described elsewhere in response to the 

altitudinal gradient. The most poorly drained sites 

exhibit a low growing vegetation in which shrubs, tussock, 

other grasses, rushes, sedges and herbs are all present. 

With the improving conditions of drainage associated with 

increasing slope, shrubs become dominant. Finally in the 

best drained sites, forest dominated by kaikawaka and 

kamahi is present. 

The reason for the high number of species noted by 

Druce (1976b) in the Ahukawakawa Swamp is obviously the 

great range of plant habitats provided particularly by 

the swamp margins. As it is shown by this data, 

conditions range from those suitable for tree growth 

through to conditions suited to semi-aquatic plants within 



the short distance of 50m. The number of different 

species present in a very small area, therefore is 

extremely high. 
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C. THE VEGETATION OF THE EASTERN SIDE OF MT EGMONT 

Introduction 

164 

In order to describe and explain the significant 

features of vegetational change along some of the major 

environmental gradients on the eastern side of Mt Egmont, 

seven sampling programmes were completed. All of the 

sampling programmes were quantitative. The first 

consisted of 33 sites located along the altitudinal 

gradient at North Egmont from the park boundary to over 

185Om a.s.l. The second involved collection of data from 

a further 25 sites between 73Om and 14OOm at the York 

Road, Dawson Falls and Lake Dive locations. The remaining 

five sampling programmes were small by comparison and were 

employed to investigate the main features of vegetation 

change in r~lation to environmental gradients other than 

the altitudinal gradient. Two moisture gradients were 

examined. The first involved the collection of data from 

nine quadrats located at intervals across the margin of 

the Potaema Bog (67Om) and the second measuring the 

vegetation composition across a small stream channel in 

the herbfield at Mangahume (1322m). The remaining three 

sampling programmes involved recording the herbfield 

composition in sites ranging from those with a stable 

substrate to those on unstable debris flows near 

Humph~ies Castle (1554m), examining a transect across a 

sh.rub ring on the Razorback (1432m) and measuring the 

size class (d.b.h.) structure of kaikawaka and Hall's 

totara stands near Lake Dive. 
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1. NORTH EGMONT 

Introduction 

North Egmont is the name given to the general area 

in the north-eastern sector of Egmont National Park for 

which the main access route is the Egmont Road (see 

Figure 4.30). A number of the most commonly used walking 

tracks in the national park link with the Egmont Road: 

the Waiwhakaiho Track near the national park boundary, 

the Mangaoraka Track originating at the Mangaoraka Picnic 

Area, the Ngatoro Track extending up to the old North 

Egmont Chalet site, the Razorback originating near the 

Camphouse and a commonly used route to the summit, the 

Translator Road an extension of Egmont Road up to the 

Translator site near Tahurangi Hut and Blundell 1 s Track 

a now disused track an extension of the Ngatoro Track. 

All of these tracks were used to examine thirty-three 

sites between 450m and 1900m (see Table 4.7). The 

distance between site 1 (480m) and site 31 (1868m) is 

4.8km approximately, thus the average gradient for the 

area sampled is 1 :3.46. Slope angles greater than 20° 

recorded above 950m emphasize the fact that the steepest 

part of an altitudinal gradient occurs above this height. 

In fact the average gradient for the area sampled above 

950m is 1 :2.91. Ridge alignment is mainly north-east, 

therefore all the sites examined had aspects ranging 

from east-north-east to east-south-east. Two extra 

sites (32 and 33) near Tahurangi Bluff were examined to 

measure shrub composition in slip prone a~eas and 

' supplementary data (employing the point centred quarter 

method of Cottam and Curtis (1956)) was collected at 



166 

Table 4.7 Sampling sites at North Egmont 

Altitude Slope 
No. Feet Metres Ani:::de Transect Quadrat Aspect 

33 4080 1243 25-30 100m2 NNE 

32 4550 1386 13-17 25m 2 NE 

31 6130 1868 25-30 25m 2 NE 

30 6020 1834 25-30 25m 2 NE 

29 5890 1794 25-30 25m 2 NE 

28 5780 1761 30-33 25m2 NE 

27 5680 1731 23-27 25m2 NE 

26 5385 1641 23-27 25m 2 NE 

25 5210 1587 19-21 25m2 NE 

24 5120 1560 20-25 25m2 NE 

23 5000 1523 25-30 25m 2 NE 

22 4900 1493 30-35 25m2 ENE 

21 4680 1426 15-20 25m2 NE 
20 4665 1421 22-27 60m NE 

19 4565 1391 22-27 60m NE 
18 4465 1360 25-30 60m NE 
17 4310 1313 25-30 60m NE 
16 3960 1206 30-35 60m NE 
1 5 3825 1165 28-32 60m NE 
14 3660 111 5 24-26 60m NE 
13 3600 1097 7-11 100m2 NE 
12 3500 1066 28-32 150m2 NNE 
11 3410 1039 28-32 225m 2 NNE 
10 3305 1007 30-35 225m2 N 

9 3200 975 18-22 225m2 NNE 
8 3005 921 5- 7 400m 2 NNE 
7 2865 873 5- 7 400m2 NNE 
6 2680 817 10-15 6oom 2 NNE 
5 2461 750 5- 7 6oom 2 NNE 
4 ·2232 680 0- 3 60om2 NNE 

3 1936 590 0- 5 60om2 NNE 
2 1805 550 0- 5 *60om2 NNE 
1 1575 480 5-10 *60om2 NNE 

* Supplemented with P.C.Q. data ( 16 sites, 64 trees) 
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sites 1 and 2 to obtain a more representative estimate 

of the widely spaced canopy and emergent species. 
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Top stratum (canopy and -emergents) species Relative Basal 

Area (R.B.A.)/Relative Cover (R.C.) >20% (15 species) 

Inspection of all the site data including that 

collected using the point centred quarter method of 

Cottam and Curtis (1956) reveals fifteen species which 

achieve values greater than 20 percent in the top stratum 

at North Egmont. Of these species nine are dominant at 

one or more of the sites examined, while the remaining 

six are of subdominant status only (see Figure 4.31). 

Kamahi is dominant below 1050m in all but one of the 

sites examined where rata was recorded as the dominant. 

Rimu and hinau are associated with the kamahi and rata 

below 750m. Broadleaf first recorded at site 6 (817m) 

becomes dominant above 1050m. Hall's totara associates 

with broadleaf throughout its altitudinal range while 

kaikawaka is important as the subdominant in broadleaf 

dominated sit~s. Leatherwood becomes dominant above 

1100m but Hall's totara and broadleaf are still 

represented. Inaka is an important associate of 

leatherwood but also extends above 1400m into the sites 

dominated by red tussock. Silver tussock and Hele odo~a 

are both important associates of red tussock. Silver 

tussock exhibits a more restricted altitudinal range and 

was dominant in one site (site 22, 1493m) while Hele 

odo~a was recorded throughout the red tussock dominated 

sites. Above 1500m red tussock gives way to everlasting 

daisy which fluctuates in importance becoming dominant 
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in sites 24 and 29 (1560m, 1794m). Moss (Racomii4ium 

spp.) dominates between 1600 and 1780m and above 1800m 

blue tussock takes over. Celmidia g4acilenta var. is an 

important associate in the sites dominated by everlasting 

daisy and moss. 

Top stratum species R.B.A./R.C. >5%<20% (16 species) 

Sixteen species achieve values greater than 5 

percent but less than 20 percent in the top stratum at 

North Egmont (see Figure 4.32). Four tree species mahoe, 

tawa, toro and Pdeudopanax a4i04eud are associates of 

kamahi. Mahoe and tawa are both distributed below 860m 

but are most important below 600m. Toro and Pdeudopanax 

a4!04eud distribute below 1000m, toro parallelling the 

lower altitude distribution of broadleaf. Mountain 

pepperwood is recorded once only as an associate of 

broadleaf. Four shrub species distributions are centred 

on sites dominated by leatherwood. Pdeudopanax -0implex 

recorded first in the upper kamahi dominated sites is 

most important as an associate of leatherwood at the 

lower limit of leatherwood 1 s altitudinal range. Koromiko 

and Pdeudopanax colendoi are most important in sites 

where leatherwood is clearly dominant while Cop4odma 

p-0eudocuneata is most important towards the upper limits 

of leatherwood dominance. Herb species important in 

sites dominated by everlasting daisy, moss and blue 

tussock include Anidoiome a4omatica, Peniachond4a pumila, 

Cop40-0ma pumila, To4die4a tidwillii var. dendi/olia, 

Celmi-0ia glanduloda var. latitolia, 9aulthe4ia sp. 

unnamed and D4apeie-0 die/tentachii. All of these species 
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are first recorded as in the top stratum above 1400m. 

Pentachond~a pumifa distributes up to 1550m, Celmidia 

glandulo/2a var. lati/olia to 1580m, Cop~odma pumila to 

1780m, Td~die~a Ridwillii var. denditolia, 9aulthe~ia 

sp. unnamed and D~apeie/2 diettenlachii to 1850m and 

Anidoiome a~omatica even higher to 1870m. 
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Second stratum (subcanooy) species Relative Density (R.D.) 

>20% (9 species) 

A subcanopy or second stratum of vegetation was 

recorded up to site 13 (1097m) at North Egmont (see 

Figure 4.33). Nine subcanopy species achieve values 

greater than 20 percent: mahoe, soft tree fern, toro, 

kamahi, Cop~odma q~anditolia, Cop~odma lucida, Cop~o/2ma 

tenuitolia, mountain pepperwood and leatherwood are 

confined to the kamahi dominated forest. Mahoe, soft 

tree fern and Cop~o/2ma g~andi/olia are all distributed 

below 900m while toro, Cop~odma tenui/olia and kamahi 

itself are widespread in the subcanopy. Toro in fact 

dominates the subcanopy at sites 4 and 5 (680m, 750m) 

while Cop~odma tenuitolia is subcanopy dominant in sites 

6, 7 and 12 (817m, 873m and 1066m). The extreme 

dominance of kamahi (100%) in the subcanopy at site 9 

(975m) reflects the almost complete removal of understorey 

species by goat browsing rather than any competitive 

superiority of kamahi at this altitude. Cop~o/2ma iucida 

is distributed between 750m and 950m dominating the 

subcanopy in site 8 (921m). Mountain pepperwood recorded 

above 600m is most important in sites 10 and 11 (1006m, 

1039m) at the upper limits of kamahi canopy dominance and 
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beneath a broadleaf dominated canopy respectively. 

Leatherwood is an important component of the subcanopy 

beneath the broadleaf dominated canopy of site 13 (1097m). 

Third stratum (shrub layer) species ~20% R.D. (4 species) 

A shrub layer or third stratum of vegetation was 

recorded up to site 13 (1097m) at North Egmont. Only 

four species achieve values greater than 20 percent: 

pigeonwood, soft tree fern, Cop4odma tenuitolia, and 

mountain pepperwood (see Figure 4.34). Pigeonwood 

distributed below 750m is dominant at site 2 (550m) and 

soft tree fern distributed below 920m is dominant at site 

3 (590m). Mountain pepperwood and Cop4odma tenuitolia 

are widespread. Mountain pepperwood, present in all but 

two of the 13 sites, is dominant in nine of them (700m-

1097m). Cop4o~ma ienuitolia, recorded at all but one of 

the sites, is the dominant shrub at site 10 (1007m). 

Pigeonwood and soft tree fern are therefore more 

important in the shrub stratum in the sites where emergent 

rata and rimu associate with the canopy dominant kamahi 

while mountain pepperwood and Cop~o~ma ienuitolia are more 

important in the sites where kamahi or broadleaf are 

canopy dominants. 

Ground cover (fourth stratum) species first and second 

ranked dominants (11 specles) 

A ground cover or fourth stratum of vegetation was 

recorded up to site 20 (1421m) and the distributions of 

ground cover first and second dominants are summarised on 

Figure 4.35. Eleven species were thus recorded. Six 
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species, A~plenium lullite~um, crown fern, soft tree 

fern, A~telia t~ag~an~, Blechnum ttuviatile and mountain 

pepperwood in the higher altitude forest sites. Three 

species Poly~tichum ve~titum, Blechnum capen~e and 

A~telia sp. unnamed were recorded in both forest and 

shrub dominated sites. Poly~tichum ve~titum is however 

most important above 1030m in the upper altitude forest 

sites while Blechnum capen~e and A~telia sp. unnamed are 

ground cover dominants above 1075m beneath the leatherwood 

canopy. Two species, silver tussock and Co~ia~ia plumo~a, 

were recorded as ground cover dominants at the leatherwood­

red tussock canopy interface. 

The declining importance of rata between 500 and 600m 

a.s.l. 

In the vicinity of sites 2 and 3 (500-600m) many 

remains including logs and stumps of rata are scattered 

throughout the present day vegetation. Logs up to 3m in 

diameter and 20m in length are present and the structure 

of the vegetation in these locations is characteristically 

a mass of sprawling multi-leadered kamahi individuals (as 

many as 9 top stratum stems >60cm d.b.h.). As well, 

species such as broadleaf, young rata and P~eudopanax 

spp. may be perched on the rata remnants or growing on 
. 

the already present kamahi complex. Quantitative 

measurement such as recording species basal area is 

hardly practical in such localities. It is clear from 

the number of rata remnants in some sites that in the 

recent past (last one hundred years?) rata was more 

numerous. The very low numbers of young developing rata 
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recorded appear insufficient to even maintain the present 

densities of live top stratum individuals (1-3 per 1000m2 ). 

Combined with this the fact that a number of live top 

stratum ratas present are showing the adverse affects of 

opossum damage makes it clear that between 500 and 6O0m 

at North Egmont at least, rata will decline in importance. 

The regeneration pattern of rimu, the most common host of 

the developing rata described in the next section also has 

an important bearing on any assumed decline. 

Rimu regeneration 

Rimu is distributed from the national park boundary 

(~450m) up to the vicinity of site 6 (817m) at North 

Egmont. True emergent rimu however rarely occur ~bove 

750m. Seedlings have been noted, albeit scattered, 

throughout the whole area below 750m while saplings or 

poles (<20cm d.b.h.) recorded in plots 1-6 totalled only 

5. In fact the total number of individuals other than 

top stratum ones observed while examining the sites 

between 480-900m and the area close by was less than forty. 

Of these at least one third observed were epiphytic. One 

individual for example occurring on rata remnants near 

site 2 (250m) and others occurring in the mass of 

epiphjtes present on many kamahi complexes. Examples of 

small ~piphytic rimu which had grown up to 5cm d~b~h. only­

to 'fall off' their host because their inability to adopt 

other than their rigid pole-like growth form, were 

observed at North Egmont and at several other locations. 

It is clear that although the mature rimu present at North 

Egmont seed successfully few if any seedlings or saplings 



181 

locate in situations suitable for growth to maturity. 

The relatively low densities of top stratum rimu apparent 

(1.15 per 1000m2 PCQ, 0.5 per 1000m2 quadrat data) would 

also severely limit the possibilities of suitable host 

trees for rata. It seems very significant that the best 

examples of rimu regeneration observed by the author 

occur in forest margins near the national park boundary 

and in 'second-growth' forest nearby. 

Miro on the increase? 

Miro is distributed from the national park boundary 

(~450m) up to the vicinity of site 10 (1007m) where in 

fact one emergent individual (61cm d.b.h.) bore viable 

seed in 1976. The majority of top stratum miro however 

occur below 900m as do the subcanopy and shrub stratum 

individuals. A total of 88 individuals 20cm d.b.h. were 

recorded in the 13 sites between 450 and 1100m (total 

area sampled= 4850m2 ) and 85 of these occurred in the 

sites below 820m (total area sampled= 3600m2 ). Seedlings 

were recorded as present in 11 of the 13 sites and rated 

abundant in four sites all below 820m. General 

observations in the wider area below 820m confirmed these 

results. A number of epiphytic miro were also observed. 

Thus in contrast to rimu, miro regeneration is certainly 

successful up to the 20cm d.b.h. stage. Whether or not 

these individuals-survive in the future is questionable. 

The small numbers of top stratum miro recorded in the 

quadrat data (0.5 per 1000m2 ) suggest that if the 

recruitment of 720cm d.b.h. stages was as successful in 

the past, then mortality must have been extremely high in 
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the larger size classes. It is possible however that the 

numbers of individuals present today in the<20cm d.b.h. 

classes are the result of conditions more favourable to 

regeneration than those prevailing in the past. If this 

is the case miro may well become a more important top 

stratum component in the North Egmont forest. The 

10-20cm individuals present in the sites between 450m and 

800m certainly appeared vigorous and healthy and gave 

every indication of successfully reaching the top stratum. 

Miro unlike rimu appears to be tolerant of the closed 

canopy of kamahi and thus capable of growing up to reach 

the top stratum of vegetation. This is presumably the 

key to its success. 

The kamahi success story 

No other species is as successful in the North Egmont 

forest as kamahi. Distributed from the national park 

boundary up to the vicinity of site 11 (1039m) kamahi was 

recorded in all the vegetation strata. In fact the 

overwhelming majority of kamahi seedlings are epiphytic 

and few seedlings or shrubs were recorded terrestrially. 

Those observed on the ground had inevitably been browsed 

by goats and this browsing pressure has probably caused 

the disproportionate numbers of epiphytic seedlings and 

saplings in comparison with those occurring terrestrially. 

The range of kamahi co~plexes is also striking. 

Relatively large kamahi which have begun life epiphytic 

on soft tree fern, rata, totara and kamahi itself have 

all been observed. In fact few tree species have not 

been recorded as hosts and in the case of kamahi-broadleaf 
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complexes it is often unclear which species was the 

original host. Multi-leadered and sprawling kamahi 

individuals in the lower altitude sites have already been 

referred to in previous sections. There are many 

instances where kamahi, after attaching to and developing 

on a suitable host, has toppled over from sheer weight. 

New leaders grow up at right angles to the prostrate 

trunk and thus kamahi continues to dominate the top 

stratum. Kamahi seems to be extraordinarily resilient 

to this sort of catastrophe and the effects of this on 

the vegetation structure at many sites is confusing. The 

sprawling trunks and huge mounds of kamahi complexes 

which result are impossible to assess quantitatively as 

it is impossible to distinguish one from another. It is 

clear that the dominance of kamahi must in part result 

from this ability to grow beneath a shaded canopy and 

make use of sites generally unsuitable to species which 

do not have this flexibility of form. Other species 

which begin life epiphytically, for example rimu, totara 

and miro, are doomed to failure while epiphytic 

P-0~udopanax spp. are not as effective competitors in the 

lower altitude forest as the higher altitude forest 

because they do not grow large enough to retain dominance 

in the top stratum. This is not to say that all kamahi 

individuals are successful. The lower altitude forest is 

littered with many dead kamahi trunks, but they 

deteriorate quickly in contrast to species such as rata 

or Hall's totara. It is more by virtue of rapid turnover 

that there is always another kamahi 1 on the spot' despite 

the high mortality rate. One obvious consequence of this 



kamahi success could be the decline of other competing 

species. It is possible that the declining importa~ce 
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of rimu in the lower altitude forest may well be as much 

a function of the success of kamahi and rimu 1 s inability 

to adopt other growth forms as any postulated regeneration 

gap (see Wardle, 1963). 

Slin face successions near treeline 

Slips are a comparatively common occurrence at North 

Egmont in the vicinity of Ngatoro Ridge and the 

Razorback. On the Razorback the location of the Summit 

Track and the Translator Road have obviously exacerbated 

the situation. Many slips however are a 'natural' 

occurrence, that is they seem to have occurred not as the 

direct result of any form of animal disturbance but 

rather as a result of intense rain storms. The most 

recent (1977) large slip occurring after such a storm is 

located in the Ngatoro stream valley and denuded an area 

of approximately 21O,OOOm2 • The whole valley below 

tree-line in fact supports a number of distinct age group 

populations of kaikawaka and Hall's totara all of which 

are the result of the sequence of succession of slip 

faces. Observation and comparison of these sites has 

enabled the sequence of succession to be determined. It 

can generally be summarised as: 

1) Colonisation of the slip face by herbs and grasses. 

Of particular importance are: Raoulia i£nuicauli/2, 

everlasting daisy, Co~ia~ia plumo/2a, Co~ia~ia 

pi£~idioid£/2, and 9unn.vz.a monoica. 

2) Establishment of an increasing diversity of herbs and 



grasses and the shrubs: koromiko, Hete odo4a, inaka, 

broadleaf, leatherwood, CaAAinia vauvitlie4Aii, 

PitioApo4um ienui/olium, Cop40Ama pAeudocuneata and 

Cop4oAma 'taylo4ae'. 

3) Development of a shrub community which passes through 

several stages of succession with Hete odo4a and 

CaAAinia vauvilli£4Aii dominant at earlier stages 

followed by inaka and koromiko and later by 

leatherwood. By this stage small kaikawaka and/or 

Hall's totara are present in the understorey or share 

the top stratum with the shrub species. 

4) Kaikawaka and/or Hall's totara eventually become 

fully emergent and the shrub species principally 

leatherwood, broadleaf and koromiko remain as a lower 

canopy stratum. 

Preliminary dating of some kaikawaka and Hall's 

totara indicate that this succession may be of the order 

of 200-250 years. The effects of animals, goats, 

opossums and hares, have modified what was probably once 

a fairly standardised succession. Hares in particular 

eat the earlier colonisers, Raoulla tenuicauliA and 

everlasting daisy, while goats congregate on the slip 

faces and slow down the whole sequence of succession by 

continually grazing the herbs and grasses. This has in 

some instances led to the establishment of 1 stable 1 

plagioclimax communities which support a good cover of 

species characteristic of stages 1 and 2 along with a 

range of introduced weeds and grasses and various 

unpalatable species such as mountain pepperwood, forest 

oat grass, and hooked sedges. Another characteristic of 



this slip face succession is the prevalence of many 

1 higher altitude 1 species (e.g. red tussock, moss, 

C~lmi~ia spp.) which in the normal course of events are 

out competed by the final stages of succession. 

Slips have occurred above tree-line as well and a 

number of large slip faces are apparent between 1100m 
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and 1200m on both sides of the Ngatoro stream. The 

climax vegetation on these sites appears to be shrub 

communities in which kaikawaka and Hall's totara are only 

present in the understorey. The sequence of succession 

is very similar to that already described apart from the 

increased range of 1 higher altitude' species and an end 

point at stage J. The most important feature seems to 

be the increased dominance of inaka on old slip faces 

with steep slopes and with skeletal soils. The inaka 

gives an obvious brown-gold colouring to the vegetation 

cover and detracts from the expected altitudinal sequence 

in which leatherwood is the dominant at these altitudes. 

Koromiko, red tussock, H~~~ odo~a and broadleaf also 

appear as more important components than expected on old 

slip faces or the debris accumulations in the valley 

bottom. The occurrence of these vegetation patterns is 

of obvious importance with regard to sampling along the 

altitudinal gradient. Unless care is taken in 

determining successional stages for each vegetation type 

sudden changes in species dominance along the altitudinal 

gradient are more likely to result from crossing a 

discontinuity in soil type and successional stage 

evident after such a natural catastrophe rather than a 

natural species transition zone. The shrub-tussock 
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interface sites in particular reflect these problems. 

Hall's totara and kaikawaka and tree-line stability 

Hall's totara and kaikawaka are both important 

species since they generally form the tree-line. 

Broadleaf of course is also distributed at high altitudes 

but its ability to adopt a shrub-like growth habit makes 

it a less useful indicator of the upper limits of tree 

growth. The site data collected between 850 and 1250m 

gives indications of change in the population structure 

of both Hall's totara and kaikawaka. In particular 

between 900m and 1100m many dead top stratum Hall's 

totara and kaikawaka (20cm-60cm d.b.h.) were observed. 

The predominance of dead large individuals is consistent 

with the dying out of an older population group. The 

greater success of kamahi and broadleaf in reaching and 

dominating the top stratum is resulting in a decline in 

the importance of Hall's totara in particular in the 

sites between 900 and 1050m. Seedlings of Hall's totara 

were recorded in all the sites examined (11) between 

850m and 1250m and they were particularly abundant at 

site 6 (817m) where 39 saplings ( <20cm d.b.h.) occurred 

in an area 600m2 • Surprisingly large numbers of 

seedlings and saplings occur above site 20 (1066m), the 

site at which the last adult Hall's totara were formally 

recorded. In fact even at site 15 (1165m) five sqplings 

( 2 . 
<20cm d.b.h.) were present in an area 100m, one 

reaching the top stratum of vegetation. Individuals have 

in fact been observed up to 1200m on ridge sites with 

their terminal shoots just penetrating the canopy. 



Kaikawaka seedlings and saplings are infrequent by 

comparison. Although several saplings (< 20cm d.b.h.) 

were observed in the general area none were recorded in 

the site data. Seedlings were present in only 3 of the 

11 sites. It seems very significant that the locations 

harbouring the largest numbers of both Hall's totara 
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and kaikawaka seedlings are track margins. Recent 

trimming (1978) of the Translator Road sides for example 

caused a 'flush' of kaikawaka and Hall's totara seedling 

growth. This seems consistent with the seral behaviour 

of kaikawaka on slip faces already described. Kaikawaka, 

like Hall's totara, is a frequent understorey inhabitant 

of the leatherwood dominated sites up to 1200m. The size 

class (d.b.h.) of many of the Hall's totara and kaikawaka 

above 1100m give a deceptive indication of age for a 

Hall's totara individual 15cm d.b.h. gave a ring count of 

150 years and a 30cm d.b.h. disk of kaikawaka had at 

least 250 annual growth rings. It seems certain that 

given an amelioration of climatic conditions the source 

of an emergent tree-line some 100m higher up the mountain 

side is ever present beneath the leatherwood canopy. 

Leatherwood exhibits a complementary relationship, 

seedlings being recorded as far down as site 5 (750m) 

beneath a kamahi canopy. In disturbed sites and track or 

road margins it occurs almost down to the national park 

boundary. Leatherwood shrubs and subcanopy individuals 

also occur up to 50m below the point at which leatherwood 

appears in the top stratum. Any changes favouring 

leatherwood over Hall's totara and kaikawaka would allow 

this ever present source of a shrub top stratum to 



dominate. 

2. FOREST, FOREST-SHRUBLAND, SHRUBLAND AND SHRUB­

TUSSOCKLAND ON THE EASTERN SIDE OF MT EGMONT 

Introduction 
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In order to obtain more comprehensive data on the 

vegetation between 730m and 1400m on the eastern side of 

Mt Egmont 37 further sites were sampled. This data 

combined with the 15 sites from North Egmont within the 

same altitudinal limits made a total of 52 sites 

altogether. The additional sites sampled were from 

several locations on the eastern side of Mt Egmont 

including York Road Track Ridge, Punehu-Skeet Ridge, 

Dawson Falls, Lake Dive and the Kaiauai Track. These 

locations are shown on Figure 4.36 and site details are 

listed in Appendix 5. The data thus collected was 

analysed in a similar way to the Pouakai and Kaitake data. 

Direct gradient analysis was used to provide average data 

for the vegetation between 730m and 1400m and average 

linkage cluster analyses (BMD:P1M and BMD:P2M) were 

performed on both sites and species. In ~6ntraBt to the 

Pouakai and Kaitake data however the data used was all 

quantitative. 

Direc~ gradient analysis 

The results of this-analysis are depicted oh Figur&s 

4.37 and 4.38. Each figure was constructed in the same 

way described already for the Kaitake and Pouakai data in 

that species relative cover values were averaged for each 

of the eleven 61m (200 1 ) elevation intervals. 
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Relative Basal Area (R.B.A.)/Relative Cover (R.C.) of the 

major top stratum species 

Figure 4.37 provides a summary of the major top 

stratum species distributions for the eastern side of 

Mt Egmont. Each species has a peak value above or below 

which it declines in importance and the pattern depicted 

is basically the same as that already described for North 

Egmont although the averaging of data from different 

locations has I smoothed I the species curves.· The key 

features are the decline of rata above 760m, the decline 

of kamahi above 880m, the importance of Hall's totara, 

broadleaf and kaikawaka between 910m and 1100m, the 

dominance of the leatherwood above 1100m and of red 

tussock above 1280m. 

Relative Density (R.D.) of the major subcanopy species 

Figure 4.38 provides a summary of the distributions of 

the major subcanopy species on the eastern side of Mt 

Egmont in six elevation groups from 730m up to 1100m. 

Again the pattern is basically the same as described 

already for North Egmont although the averaging of data 

from a range of locations has 'smoothed' the species 

curves. The key features are the fluctuating but 

continuous importance of Hall's totara and Cop1w,t,ma 

tenultolla, the dominance of mountain pepperwood above 

850m, and the declining importance of the dominant kamahi 

and its associates toro and soft tree fern above 790m. 

Comparison of Figures 4.37 and 4.38 reveals a degree of 

coincidence between the decline of kamahi in the top 

stratum and kamahi, toro and soft tree fern in the 
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subcanopy. As well, the increasing importance of Hall's 

totara and broadleaf in the top stratum is paralleled by 

the increasing importance of mountain pepperwood in the 

subcanopy. 

Leading dominants from all strata 
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The leading dominants from all strata for each of 

eleven elevation groups are presented on Table 4.8. Like 

the changes described already for the top and second 

strata there is some coincidence between species 

dominance in the other vegetation strata. In the ground 

cover for example crown fern is leading dominant where 

kamahi is first or second dominant in the top stratum and 

Ahielia sp. unnamed is a leading dominant where broadleaf 

or leatherwood are first dominants in the top stratum. 

In the liane-epiphyte category filmy ferns become more 

prominent where Hall's totara and broadleaf are important 

associates of kamahi in the top stratum, while 9~ammiti/2 

iilla~di~i and ll/2nea sp. are prominent where leatherwood 

dominates the canopy. These trends are however only 

general trends and for the most part there is little 

coincidence between the distribution of individual species 

in different strata. 

Individual plot data analysis 

Analysis carried out on the individual plot data 

(58 sites) collected between 450m and 1400m is presented 

below. This includes the 52 sites described already in 

the direct gradient analysis section (730m-1400m) and the 

6 North Egmont sites located below 730m. Because of the 



Table 4.8 Leading dominants all strata 

Group 

mean 

altitude 

Top 

stratum 

Second 

stratum 

Shrub 

layer 

Ground 

cover 

Lianes 

and 

epiphytes 

770m 

kamahi 

rata 

miro 

kamahi 

toro 

Hall's totara 

mountain 
pepperwood 

Co p/l.o,t,ma 
t .en u i./.o f. i. a 

P.1,.eudopanax. 
C/l. a-6 -6 i. /. 0 f. i. U -6 

crown fern 

A./.Jte.f. i.a 
/_/l. a g/l. an./.J 

forest oat 
grass 

supple jack 

A-6t.ef.i.a 
/.JO f.and/l.i. 

P hymat 0-6 O/l. U-6 
d i.ve./l.-6 i..j!.o f. i.u-6 

816m 

kamahi 

Hall's totara 

broadleaf 

kamahi 

mountain 
pepperwood 

taro 

mountain 
pepperwood 

Co1Mo-6ma 
g/l.and i./.o f. i.a 

Hall's totara 

crown fern 

A-6i.ef. i.a 
/_/l. a g/l.a n-6 

forest oat 
grass 

A.ot.e.f.i.a 
,&of.and/l.i. 

Phymaio-6011.U./., 
d i.v .e./l../.J i.to f. i u-6 

A-6pf..en i.um 
/.lace idum 
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883m 

kamahi 

Hall's totara 

broadleaf 

mountain 
pepperwood 

Cop/l.O,t,ma 
te.nui-t,of. ia 

kamahi 

mountain 
pepperwood 

Co p/l.0-6ma 
t.enu i./.o f. i.a 

Hall's totara 

crown fern 

mountain 
pepperwood 

A-6t .e. f. i.a 
,t./l.a g/l.an/.J 

P hymat o ./.J O/l.U./., 
d i. V e. /l. ./., i. /. 0 f. i. U/.J 

IL ym.e.no phy f.f.um 
spp. 

A./.Jpf.e.ni.um 
-/.lace i.dum 



Table 4.8 contd. 

949m 

Hall's totara 
kamahi 

broadleaf 

mountain 
pepperwood 

kamahi 
C o pll. o -& ma 
gll.and i./.o R. ia 

mountain 
pepperwood 
Copll.o-&ma 
f. enu i./.o R. ia 

Co pll.o-&ma 
gll. and i-/.o R. ia 

mountain 
pepperwood 
B f..echnum 
-/-f..uv iai. if..e 

forest oat 
grass 

/lymenophyf..R.um 
spp. 
/L-&pf..enium 
/_f..accidum 

IJ eymoµ.f.hia 
mo f..R. L-6 

1012m 

broadleaf 

Hall's totara 
kamahi 

mountain 
pepperwood 

Hall's totara 
·Copll.O-&ma 
:le.nu i./.o f.. ia 

mountain 
pepperwood 

Hall's totara 
Copll.o-&ma 
ienui.-/.of..ia 

mountain 
pepperwood 
A-&i.ef..i.a sp. 
unnamed 
Bf.echnum 
./.f..uviai il.e 

liymenophyf..f..um 
spp. 
./1.-&pf..en i.um 
/.lace i.dunz 

P hymai o,t, Oll.U.t, 
d i.uell..t, i/.o f. i.u,t; 

1082m 

br.oadleaf 
Hall's totara 

kaikawaka 

mountain pepperwood 
Co pll.o .t,ma 
gll.and i-/.o l. ia 

Hall's totara 

mountain pepperwood 

Hall's totara 
Copll.o/.Jma 
ienu i../_o R. ia 

A-6tef.i.a sp. unnamed 

mountain pepperwood 
Po f.y.t,i ichum 
ue,t,iitum 

Hymenophyf.lum spp. 

A-0pf.enium -/-R.acci.dum 

Ruffu.t, au-0ill.af.i..6 
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Table 4.8 contd. 

1130m 

leatherwood 

broadleaf 

Cop/l.0,1:,ma 
p,1:,.e.udo cun.e.at a 

A.6i.e.l ia 
sp. unnamed 

B l.e.chnum 
cap.e.n-'>.e. agg. 

D.e.nd/l.ol!.igot/l.ichum 
d .e.ndl7.. o i..d.e.,1:, 

IL yme.no phy f. l!.um 
spp. 
y/l.ammit .;__,, 
e. i /!. l!.a/l.d i.e./l. i 

A,1:, p f..e.n ium 
./.l!.accidum 

1193m 

leatherwood 

inaka -
Co p/l.O-'> ma 
P-'> .e.udo cun.e.ata 

B f...e.chnum 
cap.e.n,!,.e. agg. 

A,1:,t.e.f. ia 
sp. unnamed 

D.e.nd/l.oligoi/l.ichum 
d.e.nd/l.o ide.,1:, 

9 /l. amm i..t i..,1:, 
fl i I!. f. a/l.d i.. .e./l. i 

ll,1:,n.e.a sp. 

It ym.e.no phy f.lum 
spp • 

1251 m 

leatherwood 

inaka 

red tussock 

0 U/l. i.,,!, ia 
mac/l.ophyf.f.a var. 
ma C/l. 0 ph {J f. f.. a 

Bl.e.chnum cap.e.n,1:,.e. 
agg. 
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A,!,t.e.f.ia sp. unnamed 

y/l.ammit i,!, 
fl if. €. a/l.d i .e./l. i 

ll,!, n.e. a s p • 

!Lym.e.nophyf.f.um spp. 
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1319m 

red tussock 

leatherwood 

mountain cottonwood 

C~lmi/2ia glandulo/2a var. 
fat i./.of.ia 

0tvli/2ia mac.ll.ophyf.la var. 
mac.ll.ophylf.a 

Bf.echnum capen/2e agg. 

1373m 

red tussock 

leatherwood 

mountain cottonwood 

Celmi/2ia g.ll.acif.enta var. 

Ou.ll.i/2ia mac.ll.ophyf.la var. 
mac.ll.ophylla 

Racomit.ll.ium f.anugino/2um 
var. p.11.uino/2unz 

198 
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range of vegetation types present the analysis which 

yielded the most useful summary was of the classification 

type. Thus the results presented below are all average 

linkage cluster analyses of sites and species (BMD:P1M 

and BMD:P2M). Figures 4.39 and 4.40 are site cluster 

analyses for the top and subcanopy strata and Figures 

4.41 and 4.42 are species cluster analyses of the top 

stratum and subcanopy species respectively. 

Site cluster analysis using ton stratum snecies R.B.A./ 

R.C. 

Four major and one minor site clusters were defined 

by the average linkage cluster analysis (BMD:P2M) (see 

Figure 4.39 and Table 4.9). Cluster 1 consisting of 9 

sites with a mean elevation of 1337m is a tussock­

shrubland cluster in which the leading dominants on 

average are red tussock, Ca/2/2inia vauvitlie~/2ii and inaka. 

Cluster 2 consisting of 15 sites with a mean elevation of 

1226m is a shrubland cluster in which the leading dominants 

on average are leatherwood, Cop~o/2ma p/2eudocuneala and 

inaka. Cluster J consists of a single site from Dawson 

Falls (1097m) in which the leading dominants are 

P/2eudopanax colen/2oi, leatherwood and Hall~s totara. 

Cluster 4 is a shrub-forest cluster consisting of 17 sites 

with a mean elevation of 1017m. The leading dominants on 

average are broadleaf, Hall's totara and kaikawaka. The 

fifth and final cluster is a forest cluster consisting of 

16 sites with a mean elevation of 806m. The leading 

dominants on average are kamahi, rata and Hall's totara. 

Closer examination of each of the clusters reveals a 
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Table 4.9 Mean Relative Basal Area/Relative Cover values 

for too stratum dominants in the site clusters 

defined 

Cluster 1 Tussock-shrubland 

1. Chionochloa ~ui~a (44.0) 

2. Ca-0/.iinia vauvif..lie.~-0ii. (19.8) 9 1234 1336 1386 

3. D~acophyllum /i.li./oli.um (14.7) 

Cluster 2 Shrubland 

1. Seneci.o e.lae.agni./oli.u-0 (50.3) 

2. Cop~o/.ima p-0e.udocune.ata (11.7) 15 1115 1226 1371 

3. D~acophyllum /i.li.toli.um (10.6) 

Cluster 3 Shrubland 

1. P-0eudopanax cole.n-0oi. (60.0) 

2. Se.ne.ci.o e.lae.agnitoliu-0 (13.0) 1 1097 1097 1097 

3. Podoca~pu/2 hallii. (11.0) 

Cluster 4 Forest-shrubland 

1. y~i.-0efi.ni.a litto~afi.-0 (39.0) 

2. Podoca~pu/2 hallii (35.1) 17 917 1017 1104 

3. Liioced~u-0 lidwilli.i. (11.3) 

Cluster 5 Forest 

1 • We.inmannia ~acemo/2a (58.8) 

2. flet~o/.i idv1.o-0 ~oiu-0ta (13.9) 16 480 806 1039 

3. Podoca~pu/2 half.ii. ( 11. 4) 
J3 s 
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number of reasonably distinct subgroups in some instances. 

In cluster 1 for example the subgroups relate to the 

relative importance of tussock, inaka and leatherwood in 

each of the plots with higher altitude sites tending to 

have a greater component of tussock or inaka. 

In cluster 4 the shrub-forest cluster, the subgroups 

relate to major differences in the presence or amount of 

kaikawaka, Hall's totara and broadleaf in the top stratum. 

Kaikawaka for example, is absent from the sites sampled at 

York Road and Dawson Falls but is very important at North 

Egmont and Lake Dive. Kamahi was recorded at the highest 

elevations in the North Egmont sites and this upper 

altitudinal limit of kamahi in the top stratum is 

progressively lower in the York Road, Dawson Falls and 

Lake Dive locations. These major differences make the 

definition of vegetation types a complex problem 

highlighting the dangers involved in averaging the data 

collected from spatially separated sites into 'average' 

vegetation types. The major differences in species 

composition and in particular the possibility that the 

upper altitudinal limit of karnahi on the eastern side of 

Egmont relates directly to the past history of volcanic 

disturbance is examined in more detail in Chapter 5. 

In cluster 5 the forest cluster, there are also 

relatively distinct subgroups which relate to the 

contribution made to the top stratum by associates of the 

usual leading dominant kamahi. Rata is prominent in the 

sites below 760m but above this altitude Hall's totara and 

broadleaf are the most important associates of kamahi. The 

site clusters obtained confirm that the major change in the 
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vegetation is the one associated with altitude although 

altitude in part infers part volcanic disturbance in that 

sites at higher altitudes are closer to the source of the 

recent eruptives notably the Burrell ash and lapilli. 

Site cluster analysis using subcanopy species R.D. 

Two major site clusters were defined by the average 

linkage cluster analysis (BMD:P2M) (see Figure 4.40 and 

Table 4.10). Cluster 1 consisting of 17 sites with a 

mean elevation of 851m has on average Cop~odma g~anditolia, 

Cop~odma ienuitolia and kamahi as the leading dominants. 

Cluster 2 consisting of 15 sites with a mean elevation of 

982m has on average mountain pepperwood, Hall's totara 

and Cop~odma lenui/olia as the leading dominants. A 

single anomalous site from North Egmont (975m) noted 

already in the North Egmont section and characterised by 

the extreme dominance of kamahi remains as a separate 

entity. The altitudinal gradient is not reflected as 

strongly as is the case for the top stratum data 

emphasizing once again the fact that the subcanopy is 

sheltered from the macroclimate of the site. Closer 

examination of the two major clusters reveals a number of 

subgroups. Cluster 1 is made up of four subgroups more 

closely related to the altitudinal gradient, one of the 

subgroups for example consisting of all the North Egmont 

plots below 830m. Cluster 2 can be further subdivided 

into 3 subgroups however all have mountain pepperwood as 

the leading dominant and the variation from subgroup to 

subgroup is related to the varying amounts of the other 

important species Hall's totara, Cop~odma ienuitolia and 
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Table 4.10 Mean Relative Densitv values for subcanopy 

dominants in the site clusters defined 

Cluster 1 

1. Cop~o/2ma g~andi/olia (19.6) 
2. Cpp~o/2ma l.enui/olia (13.1) 17 480 851 1097 

3. W.einmannia ~acemo~a (12.2) 

Cluster 2 

1. P/2.eudowint.e~a colo~ala (73.4) 

2. Podoca~pu/2 hallii (8.6) 15 877 982 1088 

3. Cop~o/2ma ienui/olia (4.9) 

Cluster 3 

1 • Weinmannia ~ac.emo~a (100.0) 1 975 975 975 

(11 
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Cop~o/2ma g~andltolla. Comparison of Figures 4.39 and 

4.40 shows that the two major clusters defined for the 

subcanopy relate to some extent to the forest-shrub and 

forest clusters defined for the top stratum. The forest­

shrub sites above 910m in which broadleaf, Hall's totara 

and kaikawaka are dominant tend to be characterised by 

the large component of mountain pepperwood in the 

subcanopy. The forest sites below 1066m in which kamahi 

is important in the top stratum on the other hand have a 

greater component of other species such as Cop~o/2ma 

g~andl/otla and Cop~o/2ma lenul/olla in addition to 

mountain pepperwood. 

Top stratum species cluster analysis 

Figure 4.41 depicts the results of an average linkage 

cluster analysis (BMD:P1M) performed on the 25 most 

important top stratum species. At the 50% level of 

similarity 4 species clusters are apparent: Cluster 1 

includes all species from leatherwood to P/2eudopanax 

colen/2ol, cluster 2 includes all species from inaka to 

silver tussock, cluster 3 includes all species from Hall's 

totara to lancewood and cluster 4, all the species from 

karnahi to rata. The species cluster analysis thus supports 

the results obtained by the site cluster analysis as the 

four species clusters relate directly to the four major 

site clusters. Thus species cluster 1 consists of all the 

species important in the shrubland site cluster 2. 

Similarly species cluster 2 consists of all the species 

important in the tussock-shrubland site cluster 1 and 

species cluster 3 consists of all the species important in 
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the forest-shrub site cluster 4. The final species 

cluster 4 consists of all the species important in the 

forest site cluster 5. 

Subcanopy species cluster analysis 
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Figure 4.42 depicts the results of an average linkage 

cluster analysis (BMD:P1M) performed on the 29 most 

important subcanopy species. At the 50% level of 

similarity three species clusters are apparent: cluster 1 

includes all species from broadleaf to Cop~o~ma 'taylo~a~', 

cluster 2 includes all species from marbleleaf to pate, 

and cluster 3 consists of two species only, Hall's totara 

and mountain pepperwood. The subcanopy species clusters 

are difficult to relate to the subcanopy site clusters 

however in general subcanopy species with similar 

altitudinal distributions are grouped together. Thus the 

first cluster contains species distributed or dominant 

above 91Om and the second cluster contains species 

distributed or dominant below 91Om. The third cluster 

contains only Hall's totara and mountain pepperwood both 

of which become subcanopy dominants above 76Om. 

3. SHRUB AND TUSSOCK VEGETATION ABOVE 122Om a.s.l. 

Introduction 

In order to compare the shrub and tussock vegetation 

above 122Om on the eastern side of Mt Egmont with that 

already described in the Pouakai section of this chapter 

data collected from 26, 25m2 plots is presented below. 

Most of this data results from the recoding or 

reorganisation of data already presented. Like the 
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Pouakai sample this sample of 26 plots is too small to 

show conclusively how the vegetation reflects major 

environmental factors such as slope, aspect and drainage 

conditions. It does however provide some basic 

information on the composition of the vegetation above 

1220m and provides useful guidelines for a further more 

extensive survey proposed for 1981-1982. 

Vegetation composition 

The vegetation was recorded in two categories in the 

same way as the Pouakai data: 

1) Top stratum species (>15cm in height) forming the top 

layer of vegetation, and, 

2) Ground cover species (~15cm in height) making up the 

ground cover beneath the top stratum. 

Table 4.11 shows the relative frequencies of each of the 

species recorded in the top stratum on the basis of their 

presence in the 26 sites. A list of species encountered 

in the ground cover in the 26 sites is included in the 

appendices. Of the 26 sites examined red tussock was the 

top stratum leading dominant in 14 of the sites, 

leatherwood in 7 sites, inaka in 4 sites and Ca~~inia 

vauvillivz.~ii in one site. The vegetation thus grades 

from sites in which tussocks comprise 95% of the top 

stratum cover through to sites in which shrubs comprise 

95% of the cover. This feature of the vegetation is 

further amplified with reference to Figure 4.43 a 

dendrogram constructed from the results of an average 

linkage cluster analysis (BMD:P1M) of 17 of the species 

recorded in the top stratum. Two distinct clusters are 
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apparent at the 50% level of similarity. Cluster one 

includes inaka, Ca/2/2inia vauvillie~/2ii, silver tussock, 

leatherwood, Cop~o/2ma p/2eudocu.n.eala, Hete /2l~icla var. 

egmonliana, P/2eudopanax /2implex, ~y~/2ine diva~icata, 

P/2eudopanax colen/2oi, A/2telia sp. unnamed and Blechnum 

capen/2e agg. Cluster two includes red tussock, Hele 

odo~a, Ou~i/2ia mac~ophylla var. mac~ophylla, Ranunculu/2 

nivicola, Co~ia~ia plumo/2a and Cop~o/2ma dep~e/2/2a. The 

two species clusters recognised at the 50% level of 

similarity like those described already for the Pouakai 

data emphasize the fact that the sites sampled may also 
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be categorised into two relatively distinct groups 

depending on the relative importance of the red tussock 

component in relation to the shrub component particula~ly 

leatherwood and inaka. As a general rule red tussock 

becomes more important than leatherwood or inaka at 

higher altitudes but like the situation described already 

for Pouakai other factors such as drainage and aspect are 

important. Where drainage is poor red tussock replaces 

the shrubs at lower altitudes and shrubs are more 

prominent at higher altitudes on sites with a northerly 

aspect. Major differences in top stratum composition 

between the Pouakai and Egmont locations. are evident for 

example, the importance of Schoenu/2 paucitlo~u/2 in the 

Pouakai location and its absence from Egmont. Conversely 

Co~ia~ia plumo/2a is present in the Egmont sites and absent 

from the Pouakai sites. These differences and possible 

reasons for them are discussed in Chapter 5. 



Table 4.11 frequencies of top stratum species 

in shrub and tussock ve~et~tion on the 

eastern side of Mt Egrnont 

Chionochloa ~ut~a 

fl .ee. .e o do~ a 

D~acophyllum tilitolium 

S.en.ecio .ela.eagni/oliu4 

Ca/2/2inia uauuilli.eA./2ii 

Cop~odma p/2.eudocun.eata 

Ranunculu/2 niuicola 

P/2.eudopanax col.en/2oi 

O~i/2ia mac~ophylla var. mac~ophylla 

Poa la.eui-t> 

ll.et.e /2t~icta var • .egmontiana 

P/2.eudopanax /2impl.ex 

Co~ia~ia plumo/2a 

~y~/2in.e diua~icata 

A/2t.elia sp. unnamed 

Bl.echnum cap.en-0.e agg. 

Cop~ o/2 ma d.ep,i.e/2/2 a 

flie~ochlo.e ~.edol.en/2 

Copno-0ma 'iaylona.e' 

Ol.ea~ia a~e.o~.e-0c.en/2 

(iahnia p~oc.eA.a 

Aciphylla -0qua~~o-0a 

P.eniachond~a pumila 

96.1 

84.6 

69.2 

69.2 

69. 2 

57.7 

46.1 · 

38.5 

38.5 

38.5 

23 .1 

19.2 

19.2 

1 5. 4 

1 5. 4 

15. 4 

11.5 

7.7 

3.8 

3.8 

3.8 

3.8 

3.8 



4. MANGAHUME HERBFIELD - a moisture gradient 

Introduction 

214 

One of the obvious environmental gradients in the 

herbfield is the moisture gradient present across small 

stream channels or on the margins of small pools of 

permanent water. Many of the stream channels are 

completely covered with herbfield vegetation the 

composition of which reflects the range of moisture 

status from sites which are permanently waterlogged to 

sites which are well drained. In order to determine the 

changes in composition along such a gradient a stream 

channel nea~ the Mangahume Hut was sampled using the 

point cover method. Fourteen two metre transects were 

located parallel to the stream bed (see Figure 4.44A) 

and the vegetation at each 5cm interval along each of the 

transects was recorded. The stream channel profile rises 

gradually (see Figure 4.44B) from the stream bed some 

90cms. Pools of water were still present in the stream 

bed during January 1978, one of the driest summers on 

record. The moisture status of each of the sites is 

directly related to the depth of water table which 

becomes closer to the surface nearer to the stream bed. 

It was expected therefore that species most adapted to 

waterlogged conditions would be dominant towards the 

centre of the stream channel while those more adapted to 

freely drained sites would be dominant at the edge of 

the stream channel. 

Vegetation composition 

Some of the vegetation data obtained is presented 
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on Figure 4.45 which shows the changes in composition 

across the stream channel. Juncu/2 spp. (nouae-zelandiae, 

pu~illu/2) are confined to sites 5, 6 and 7 in or near the 

permanent pools of water. O~eotolu/2 pectinatu/2 and 

Plantago novae-zelandiae reach their peak representation 

near the permanent pools of water but extend out on to 

the stream channel as well. 1o~/2te~a lidwillii var. 

den~itolia is most important at the sites midway between 

the stream bed and the edge of the stream channel. 

Celmi<lia glandulo/2a var. latitolia and Cop~o~ma pumila 

fluctuate in importance throughout the sites but both 

reach their maximum representation midway between the 

stream bed and the edge of the stream channel. Poa 

colen~oi and Ani/2olome a~omatica fluctuate in importance 

on the stream channel sites but are absent from the 

stream bed. Moss (Racomit~ium lanugino/2um var. 

p~uino/2um) and everlasting daisy distribute mainly on the 

low hummocks at the edge of the stream channel. Some 

species of lesser importance, although not depicted on 

Figure 4.45, exhibit similar distributions to the major 

species. Penlachond~a pumila, 9aulthe~ia sp. unnamed 

and Uncinia sp. occupy sites similar to Racomit~ium 

lanugino~um var. p~uino/2um and everlasting daisy. 

Species recorded in too few sites to characterise their 

distributions included: Oxali/2 lactea, Celmi~ia 

g~acilenta var., lycopodium ta~tigiatum, Ou~i/2ia 

mac~ophylla var. mac~ophylla, D~apete/2 die/tenlachii, 

Hele odo~a, Apo~o/2iyli/2 litolia, luph~a/2ia cuneaia and a 

Luzula sp. 
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5. POTAEMA BOG - a moisture gradient 

Introduction 

218 

The Potaema Bog is located on the Stratford side of 

Egmont some 3km inside the national park boundary at an 

altitude of 670m. Only a small bog approximately .5km 

at its widest point, Potaema Bog is dominated for the 

most part by a mixture of rushes, sedges, herbs and moss. 

Across the margin of the bog the vegetation changes from 

tall podocarp hardwood forest to a low forest dominated 

by kamahi to a shrubland dominated by manuka and flax 

and finally to rush-sedge-herb/mossland within as short 

a distance as 100 metres in places. In order to examine 

the changes in vegetation composition and structure 

associated with this moisture gradient, 13 12.6m2 plots 

were located systematically at 10 metre intervals across 

a part of the bog margin and the vegetation was recorded 

in three strata: top stratum, second stratum and ground 

cover stratum. 

Vegetation composition 

Figure 4.46 shows the changes in composition of the 

major species for the top and second stratum. In the 

top stratum kamahi forest at first with a component of 

rimu and then with Hall's totara gives way to manuka 

shrubland and finally to vegetation dominated by flax. 

In the second stratum 9ahnia xanthoca~pa one of the 

leading dominants beneath the kamahi gradually declines 

in importance closer to the bog centre. A/2t~iia g~andi/2 

fluctuates in importance at first but eventually replaces 

9ahnia xanihoca~pa as the leading dominant. Flax first 
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recorded beneath the kamahi canopy also fluctuates in 

importance at first but eventually becomes the leading 

dominant in site 13, the site closest to the bog centre 

sampled. Blechnum capen/2e agg. was recorded as dominant 

ground cover throughout most of the transect although 

mosses, liverworts and the small creeping herbs P~aiia 

angulaia and 9onoca~pu/2 agg~egalum become increasingly 

important on the wetter sites closer to the centre of 

the bog. In fact pools of water near some of those 

sites supported the aquatic species Poiamogeion 

/2uRoRlongu/2. As well, Juncu/2 spp. principally Juncu~ 

g~egitlo~u/2 and Sci~pu/2 sp. were recorded in the ground 

cover of sites 10-13. Major structural changes also 

take place in the vegetation sampled along the transect. 

The maximum height of the vegetation for example 

decreases markedly from being 20m at site 1, 9.14m at 

site 4, 5.48m at site 6, 3.96m at site 9, and less than 

2m in the flax dominated site 13. The total number of 

vascular species recorded at each site (12.5m2 ) also 

declines marginally from a maximum of 34 at site 1 to 2 

at site 13. The numbers of vascular lianes and epiphyte 

species in particular declines from a maximum of 8 

species at site 3 to O from site 7 onwards. The changes 

in vegetation composition and structure along this 

moisture gradient at the Potaema Bog in part resemble 

the changes already described for the various altitudinal 

gradients sampled within the national park. Floristically, 

for example, the kamahi dominated forest from sites 2-5 

fringing the Potaema Bog has similarities to the montane 

forest dominated by kamahi above 760m for top stratum 



associates of the kamahi include toro, broadleaf, Hall's 

totara and P~eudopanax ~lmplex. As well, ll!eA.tla 

pulchella, Copno/2ma tenultolla and P~eudopanax anomalu~ 

species also more prominent above 760m are present in 

the ground cover. Structurally the change from a tall 

forest to shrubland and finally to a vegetation 

dominated by flax also parallels the changes encountered 

along altitudinal gradients. The main factor responsible 

for the changes in vegetation composition and structure 

across the bog is obviously the deterioration in soil 

drainage and the subsequent problems of oxygenation of 

plant root systems. This deterioration in drainage 

conditions thus parallels the general deterioration of 

climate associated with increasing altitude in that 

large plants are gradually replaced by smaller ones 

along the environmental gradient. Potaema Bog is also 

of interest because of the distinctive combinations of 

species found there and because it is floristically 

much richer than most equivalent sized areas. This is 

the result of the diversity of plant habitats offered 

in particular by the bog margins. A range of species 

normally found much higher up the mountainside (see 

previous descriptions of altitudinal gradients) for 

example kaikawaka, Olea~la a~!one~cen~, inaka and 

Cah~inla vauvllllV1.~ll may be found growing in close 

proximity to kahikatea and all the species common in the 

kamahi dominated lower altitude forest. The poorly 

drained conditions provide a 'competitive release' for 

the normally higher altitude species. Nearer the centre 

of the bog a diverse range of rushes, sedges, herbs and 



222 

ground orchids, and even true aquatic species such as 

Poiamogei.on ~utoilongu~ add to the floristic richness of 

the area even further. Another feature of note at the 

Potaema Bog is the large numbers of rimu seedlings, 

saplings and poles around the bog margins particularly 

where kamahi no longer forms such a closed canopy. 

Another species prominent on these bog margins is 

Cyaihode/2 /a/2ciculaia. In both instances it appears 

that the ability to tolerate the poor drainage 

conditions enables rimu and Cyathode/2 ta/2ciculata to 

enjoy light conditions more suited to their success. A 

complete list of the species recorded in the Potaema Bog 

and the adjacent bogs is found in Appendix 6. A number 

of the species recorded here were not found anywhere else 

within the national park. Examples of species noted as 

present only in the Potaema Bog and the adjacent bogs 

are: 9leichenia dica~pa, Oleania vlngata, Neomy~tu/2 

peducutata and Lepido/2penma au/2t~aee. 

6. SLOPE, STABILITY AND HERBFIELD COMPOSITION 

Introduction 

Much of the herbfield vegetation at North Egmont 

reflects the effects of continual movement erosion and 

undermining of the substrate on which the plants erow. 

Steep slopes, high rainfall and the freezing and thawing 

of snow and ice are all factors. In order to determine 

the vegetation composi~ion over the range of conditions 

from stable moss-herbfield through to the extremes of 

unstable substrate a range of sites in the vicinity of 

Humphries Castle were examined and data was collected 



from six representative sites each 1.5m2 • Percentage 

point cover (144 points) was measured to compare 

differences in vegetation composition and cover at each 

of these six sites. The data obtained is summarised on 

Table 4.12. 

Vegetation composition 
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Herbfield cover ranged from 6% on sites of extreme 

instability (lapilli-gravel slides) through to 93% in 

stable moss-herbfield (large andesite boulders). The 

stable sites are characterised by a predominance of moss, 

mainly Racomii4ium lan~gino-0um var. p4uino-0um and 

Racomii4ium c4i-0pulum. Associated with the mosses are a 

range of herbs and grasses particularly Celmi-0ia 

g~acilenia var., Celmi-0ia g£andulo-0a var. latitolia, 

Poa cof..en-0oi and To4-0i~a 11.iclwif..f..ii var. derwi-/.olia. 

Intermediate sites have less moss and herbs particularly 

everlasting daisy and To~-0te~a 11.idwilf..ii var. 

den-0i/olia are more prominent. On the most unstable 

sites where there is a slow but continuous creep of 

lapilli and gravel three species in particular 

contribute to the extremely small component of 

vegetation cover. These are everlasting daisy, 

[pilotium gf..aflef..lum and Montia sp. In some instanc&s 

Moniia sp. is the only vascular plant species present. 

Seventeen species per 1.5m2 were recorded in the most 

stable site sampled while two species were recorded in 

the most unstable site sampled. 
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Table 4.12 Herbfield composition and cover of six sites 

near Humphries Castle 

Site 1 2 3 4 5 6 

Scoria, lapilli, gravel 51 3 36 51 4 96 
Ash 9 + 6 

Boulders 6 4 6 16 8 

R.acomi..i.ll. ium Cll. Lopul.um 4 27 3 1 26 

Ii.el. i..chll.y-tJum sp. unnamed 13 + 1 5 7 3 

Poa co f..e..n-00 i 8 5 5 1 3 
C.e..f.mi..-0 ia g11.ac if.eni.a var. 2 7 1 1 1 2 

R.acomii.11.ium lanugi..no-tJum var. 
p11.uino-0um + 20 + + 38 

1 Oil.hi. ell.a P.. idw i e. f. ii var. 
den/2 i/_o e. ia 3 7 3 1 

Ani-0otome a11.omatica + 4 + 1 2 

Ce.f.mi-tJia gf..anduf.o-tJa var. 
eat i/_o e. ia + 15 7 2 6 

D 12. ap et e./2 d i..e/_/_en {Lach ii 1 + 

Litter 3 1 3 1 

Luzuf.a sp. 2 + + 3 1 

Lycopodium /_a-0t ig iai.um + + 

(jauf.the12. ia sp. unnamed + 3 2 

012.e.o my12.12.h i-0 co !.en-00 i + + 2 + 

Cop12.o-0ma pumi..f.a 9 1 

Poa f.aev i..-0 + 

bJ ah e. .en R e12. g i a af.toma11.g inai.a + + + + + 

[uph12.a/2ia cune.ata + 

Poe. yi12. i..chum s p. + + + + + 

R.aouf.ia i..e..nuicauli-0 + + 

floni ia sp. + 2 

[ pi f.o {!,_ ium gf_al?,_el lum 2 

Number of species 11 17 16 1 5 11~ 2 

Total vegetation cover % 34 93 40 27 88 4 



7. SHRUB RINGS ON THE RAZORBACK 

Introduction 

Circular rings of plant growth are a feature of a 

number of places on Mt Egmont. The most simple rings 

are those composed entirely or predominantly of single 

species for example patches of Raoulia tenuicauli/2, 

everlasting daisy or Co~ia~ia spp. and these are 

widespread particularly on disturbed sites such as slip 

faces. More complex rings however are also found in 

many places on Egmont. On the Carrington Ridge and 

Puniho Hill where a covering of Racomil~ium moss at 

lower than normal altitudes attests to past volcanic 

and debris flow disturbance there are rings of Co~ia~ia 

plumo/2a surrounding patches of Chionochloa ~ut~a, while 

on old slip faces on the Razorback are shrub rings of 

Hele odo~a also associated with Co~ia~ia plumo/2a. 

Vegetation composition 

In order to examine in more detail the composition 

of one of these shrub rings a transect 36m in length 

across a shrub ring was employed to measure the 

vegetation composition in two strata ground cover 
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(<10cm ) and top stratum (710cm ). The ground cover 

composition was sampled (point cover) every two metres 

along the transect and the top stratum species cover 

(span) and height along the same transect was determined. 

The results of t~is sampling are summarised on Figure 

4.47 which shows the distributions of all top stratum 

species along the transect, as well as, the major ground 

cover species. Two zones of Heie odo~a dominance are 
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apparent on Figure 4.47 where the transect crosses the 

two sides of the shrub ring. These two zones of 1-le.lL.e. 

odo~a dominance are both within the area in which 

Co~ia~ia plumo/2a is the dominant ground cover. Beyond 

the margins of the ring growth there is no top stratum 

only a ground cover layer dominated by Racomit~ium 

lanugino/2um var. p~uino/2um and 9aueth~ia sp. unnamed. 

The transect data and observations of a number of ring 

growths at different stages of development on Egmont 

enables some explanation of these vegetation patterns. 

Inevitably the simple ring growths are found on 

relatively bare surfaces such as slip faces and the 

circular growth is the result of vegetation spread by 

species such as Co~ia~ia pt~idioide./2, Co~ia~ia plumo/2a, 

everlasting daisy and Raoufia spp. Co~ia~ia spp. are 

well documented as nitrogen-fixers (see Silvester, 

1978) and thus an increasing range of species become 

associated with the coriaria rings as the soil 

conditions improve. This is not purely the result of 

the nitrogen availability but also because of other 

effects such as moisture retention, shading and 

additions of litter. The vegetative spread and annual 

die-back of the Co~ia~ia spp. combined with the 

eventual loss of vigour at the point of original growth, 

per~its a range of species to become established behind 

the advancing front of growth. Great variation can be 

observed in the composition of species which eventually 

occupy this space depending on a range of factors 

including the stage of development of the growth ring, 

the altitude at which it is located. Thus on Puniho 



Hill and Carrington Ridge, red tussock dominates the 

centre of the ring growths although a range of herbs 
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and grasses occupy spaces between the tussocks. In the 

ring growth sampled on the Razorback however, Celmi~ia 

g4acilenia var. and Cop4o~ma dep~e~~a were important 

associates of the Co4ia4ia plumo~a still growing in the 

centre of the ring. The widespread presence of growth 

rings in which red tussock and Co4ia4ia spp. are 

associates particularly at the upper limit of the 

tussock dominated vegetation on the eastern side of 

Egmont is evidence of a continuing process of vegetation 

development. In the absence of disturbance (volcanic, 

erosional, etc.) these sites are capable of supporting 

a much greater and more advanced vegetation cover. 

8. KAIKAWAKA AND HALL'S TOTARA STANDS NEAR LAKE DIVE 

Kaikawaka 

Kaikawaka is widespread near Lake Dive between 

950m and 1100m and a few isolated individuals occur 

down to 450m on the banks of the Punehu Stream. 

Transport of seed down the stream and the presence of 

stream bank sites free from the competition of the lower 

altitude forest trees explain this latter feature of 

kaikawaka distribution. In sites examined at 960m and 

1036m on the Lake Dive Track Ridge, kaikawaka is the 

dominant top stratum species and at 960m in particular 

is a striking feature of the vegetation. Similar sized 

kaikawaka trunks are distributed throughout the forest 

giving the appearance of a tended woodlot. Actual 

densities of kaikawaka at 960m range from 3-5 per 100m2 



and basal areas from 5051cm2 - 7062cm2 per 100m2 • The 

height of the top stratum individua_ls ranges from 10m to 

14m and the d.b.h. of live individuals from 21-52cm. 
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Associates of the kaikawaka in the top stratum are 

Hall's totara and broadleaf which may be independent of, 

or epiphytic on, kaikawaka or Hall's totara. In the 

subcanopy Hall's totara is dominant, actual densities 

ranging from 3-6 per 100m2 • Mountain pepperwood and 

marbleleaf are also important components of the subcanopy. 

The shrub layer is dominated by mountain pepperwood and 

Cop~o~ma ienuitofia is prominent. Forest oat grass is 

clearly dominant in the ground cover layer and mountain 

pepperwood and Blechnum teuviatife are second and third 

ranked in order of cover contribution. 

The fact that kaikawaka belong to an even-aged 

population is supported by the d.b.h. data collected in 

a total area of 900m2 and summarised on Table 4.13 

below. Twenty of the total 23 live kaikawaka individuals 

recorded had d.b.h. 1 s between 30 and 60cm and of these 12 

had d.b.h. 1 s between 40 and 50cm. An extensive search of 

the area failed to reveal any seedlings of kaikawaka, in 

fact the smallest individual observed in the vicinity was 

a 15cm d.b.h. dead understorey specimen. A .few very 

large kaikawaka (71m d.b.h.) were observed however 

probably less than 5% of the total population in the 

vicinity of the 960m site. A core taken from a 41cm 

d.b.h. individual showed that it was at least 315 years 

old (M.R. Boase pers. comm.) so that the much larger 

individuals (~1m d.b.h.) presumably belong to a much 

older age group (7350 years, i.e. predating the Burrell 



eruption) and are possibly the parents of the kaikawaka 

now present. Although failing to regenerate, the 

kaikawaka on the Lake Dive Track Ridge is at least 

healthy in appearance and seed production was observed 

on several individuals in June 1976. 

In sharp contrast to the kaikawaka stands on the 

Lake Dive Track Ridge are the relict stands present on 

the Fanthams Peak side of Lake Dive. Here a very large 

area extending from the lake margins (920m) up to about 

1120m is dominated by broadleaf which is epiphytic on 

the dead and decaying trunks of kaikawaka. Hall's 

totara is an important associate although many 
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individuals of this species are also dead. The kaikawaka 

trees appear to have died out more or less simultaneously. 

Invariably broadleaf, which had probably already 

established on kaikawaka in some instances, developed its 

own supporting sterns to remain as the top stratum dominant. 

Hall's totara 

Hall's totara is distributed between 750m and 1175m 

on the Lake Dive Track Ridge. It is most important in 

and around the site examined at 944m where it dominates 

the top stratum. Densities of live top stratum Hall's 

totara reach up to 5 per 100m2 and basal areas up to 

11 ,700cm2 per 100rn2 in this location. Some of the 

tallest individuals exceed 14m in height. Beyond the 

site at 944m Hall's totara is overshadowed in importance 

in the top stratum by kaikawaka and broadleaf and the 

bulk of the population consists of subcanopy individuals. 



Table 4.13 summarises the size class structure of 

Hall's totara in eight sites between 800m and 1100m a 

total sample area of 1525m2 • Over half of the Hall's 

totara (42/72 = 58%) range from 10-40cm d.b.h. 

emphasising the numerical importance of the smaller 

subcanopy individuals in this location. Scattered 

throughout are a number of much larger individuals 
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,socm d.b.h. some of which are dead. These individuals 

probably represent a much older population of Hall's 

totara which has almost completely died out. Whether or 

not the Hall's totara presently in the subcanopy will 

eventually reach the top stratum and replace the 

obviously older kaikawaka remains to be seen. Opossum 

damage to the Hall's totara is not as marked at this 

location as in other places at east Egmont but many of 

the larger Hall's totara already support epiphytic 

broadleaf which could hinder their success in the top 

stratum. Whatever the outcome, Hall's totara, in 

contrast to kaikawaka, is regenerating effectively in 

that seedlings are widespread and abundant in many areas 

between 750m and 1100m. This includes the site at 960m 

where kaikawaka and broadleaf are the leading top stratum 

species. The present day numbers of individuals <10cm 

d.b.h. (19/72 = 26%) indicate that most of the seedlings 

do not survive however even if the present subcanopy 

Hall's totara fail to reach the top stratum sufficient 

individuals will be present in the future to maintain 

and eventually increase the importance of Hall's totara 

on the Lake Dive Track Ridge. 



Table 4.13 Kaikawaka and Hall's totara size class 

(d.b.h.) structure 

Kaikawaka 960m-10J6m (total area sampled 900m 2) 

D.B.H. Li.ve Dead 

1 2- 9.9 

2 10-19.9 1 

3 20-29.9 2 1 

4 30-39.9 4 1 

5 40-49.9 12 

6 50-59.9 4 1 

7 60-69.9 1 

8 70-79.9 

23 4 

Hall's totara 800m-1100m (total area sampled 1 525m2) 

D.B.H. Live Dead 

1 2- 9.9 19 

2 10-19.9 15 4 

3 20-29.9 14 3 

4 30-39.9 13 1 

5 40-49.9 5 3 

6 50-59.9 3 

7 60-69.9 2 

8 70-79.9 1 1 

9 80-89.9 1 

72 13 



D. VEGETATION PIIYSIOGNOMY AND STRUCTURE IN EGMONT 

NATIONAL PARK 

Introduction 
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Just as the vegetation changes floristically with 

increasing altitude ~o too does its physiognomy and 

structure (height, stature, stratification and growth 

form). Physiognomic and structural change is harder to 

quantify than floristic change because such a range of 

features change altitudinally all altering the total 

character of the vegetation. As well, the fact that 

'physiognomy depends in the last instance ••• on floristic 

composition' (Van Steenis, 1972) makes it impossible to 

consider these changes apparent with increasing altitude 

in isolation from the changes in composition already 

described. 

In order to detail some of these physiognomic and 

structural changes forest data collected from twenty six 

sites (North Egmont 13 sites, Henry Peak Track Ridge 6 

sites, and Mander 1 s Spur Track Ridge 1 sites), is 

presented below. As well, the physiognomic and 

structural changes which occur in the shrub, tussock and 

herbfield vegetation are described using data collected 

from 13 sites in the Punehu-Skeet Ridge location. All of 

these sites have already been used for the floristic 

analyses in earlier sections of this chapter and so actual 

sampling location, altitude etc., can be found there. 

1. FOREST VEGETATION 

Eleven variables were used to quantify the 

physiognomic and structural changes in the forest 



vegetation along the altitudinal gradient. These were: 

1) Top stratum mean basal area in cm2. 

2) Total top stratum basal area per 100m2 (sum of top 

stratum species basal areas) in m2 • 

3) Number of top stratum stems per 100m2. 

4) Maximum top stratum height in metres. 

5) Top stratum volume (total basal area (2) x maximum 

top stratum height (4)) in m3. 

6) Subcanopy mean basal area in cm2. 

7) Number of subcanopy sterns per 100m2 • 

8) Number of shrub layer stems per 100m2 • 

9) Total number of stems per 100m2 (top stratum+ 

subcanopy + shrub layer). 
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10) Total basal area per 100m2 (top stratum+ subcanopy) 

in rn 2 • 

11) Mean basal area (top stratum+ subcanopy) in cm 2 • 

North E~mont 

Data for the North Egmont location is presented 

separately on Table 4.14 and depicted in conjunction with 

data from the other two locations on Figures 4.48-4.58. 

Top stratum mean basal area (Figure 4.48) decreases 

from the maximum 7292cm2 recorded at site 2 to 338cm 2 at 

site 13. Equivalent mean d.b.h. values for these ba5-al 

areas are 96.3cm and 20.7cm respectively. The line 

representing the decline in mean basal area is 'stepped' 

in appearance, a feature which relates in part to the 

dominance of particular species along the altitudinal 

gradient. Thus at site 4 for example the absence of rimu 

and rata results in a major decline in mean basal area 
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Table 4.14 Forest nhysiognorny and structure; 

North Egrnon t 
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13 1097 338 0.88 26.0 5.0 4.40 
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from 6773cm2 (92.8cm d.b.h.) in site 3 to 1680cm2 (46.2cm 

d.b.h.) in site 4. 

The number of top stratum stems per 100m2 (Figure 

4.50) increases from 2 in site 1 up to 26 in site 13 and 

the inverse relationship of this variable with mean basal 

area results in little if any trend for total top stratum 

basal area per 100m2 (Figure 4.49) along the altitudinal 

gradient. Values range from 1.81m2 at site 3 to 0.85m2 

at site 12. 

Maximum top stratum height (Figure 4.51) declines 

from 18.0m in sites 1-4 to 5.0m in site 13. An 

approximate estimate of top stratum volume obtained by 

multiplying maximum top stratum height by mean basal area 

(Figure 4.52) shows a decline from the maximum value of 

32.58m3 in site 3 to 4.4om 3 in site 13. 

Subcanopy mean basal area (Figure 4.53) parallels the 

trend for top stratum mean basal area. Although there is 

a deal of fluctuation in the values recorded for sites 

7-13 a general decrease from values 557cm2 in sites 1-3 

to values 200cm2 in sites 7-13 is apparent. The maximum 

mean subcanopy basal area 956cm2 recorded at site 2 is 

equivalent to a mean d.b.h. of 34.8cm while the minimum 

36cm2 recorded at site 12 is equivalent to a mean d.b.h. 

of 6.7cm. 

The number of subcanopy stems per 100rn2 (Figure 4.54) 

ranges from 0.4 at site 9 (probably the result of 

destruction of the understorey by goat browsing) to 31 at 

site 13. There is however a general trend towards 

increasing subcanopy stern numbers along the altitudinal 

gradient. 



The number of shrub layer sterns per 100rn2 (Figure 

4.55) shows no general trend, the lowest value of 20 

occurring in site 2 and 3, and the maximum of 52.7 in 

site 6. 

Total numbers of ·stems per 100m2 that is top stratum, 

subcanopy and shrub layer combined (Figure 4.56) show a 

general increase from 28-36 in site 1-3 up to 122 in site 

13. 

Total basal area per 100m2 (top stratum and subcanopy 

combined) (Figure 4.57) shows a general decline with 

increase in altitudee The maximum value 2.62m 2 was 

recorded at site 3 and the minimum value 0.61m 2 at site 9 

already cited as having a disturbed understorey. 

Mean basal area that is the mean of all top stratum 

and subcanopy stems (Figure 4.58) decreases from 1260cm2 

in sites 1-3 to 201cm2 in sites 12 and 13. Equivalent 

mean d.b.h. 1 s are 40cm and 16cm respectively. 

Henry Peak Track Ridge (Pouakai Range) 

Physiognomic data for the Henry Peak location is 

presented separately on Table 4.15 and depicted in 

conjunction with data from the other two locations on 

Figures 4.48-4.58. 

Top stratum mean basal area declines gradually and 

evenly from 2601cm2 in site 1 to 298cm 2 in site 6. 

Equivalent mean d.b:h.'s are 57cm and 19cm respectively. 

These values are very similar to those recorded at 

equivalent altitudes at the North Egmont location. 

The number of top stratum stems per 100m2 increases 

rapidly from 5.8 at site 1 to 36.0 at site 6~ The 
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Table 4.15 Forest physiognomy anrl structure; 

Henry Peak Track Ridge 
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densities for sites below 850m coincide closely with the 

North Egmont values but above 850m densities are much 

greater. Like the North Egmont location total top stratum 

basal area shows little if any trend, the maximum value of 

1.52m2 being recorded ·at site 1 and the minimum 0.7□ m2 at 

site 3. 

Maximum top stratum height declines rapidly from 

20.0m at site 1 to only 2.5m at site 6. These values are 

generally lower than those for equivalent altitudes at the 

North Egmont location. 

Top stratum volume also declines rapidly with 

increasing elevation from 30.4m3 in site 1 to 2.67m3 in 

site 6. Again these values are generally lower than for 

equivalent altitudes at the North Egmont location. 

Subcanopy mean basal area parallels the trend for top 

stratum mean basal area declining from 124cm2 at site 1 to 

40cm 2 at site 6. Equivalent mean d.b.h. 1 s are 12.6cm and 

7.1cm respectively. These values are much lower than in 

equivalent sites at North Egmont. 

The number of subcanopy sterns per 100rn2 ranges from 

4.5 in site 4 to 10.0 in site 5 with no consistent trend 

apparent. Five sites exhibit lower subcanopy stem 

densities than those recorded at equivalent altitudes at 

North Egmont. 

The number of shrub layer stems per 100m2 fluctuates 

along the altitudinal gradient. The maximum of 99.5 was 

recorded at site 5 and the minimum 14.7 at site 2. Values 

are generally dissimilar to those recorded at North Egmont. 

The total number of sterns per 100~2 ranges from 28.7 

recorded in site 2 up to 130.0 in site 5. There is a 
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general increase along the altitudinal gradient and most 

of the site densities are not comparable to those recorded 

at North Egmont. 

Total basal area per 100m2 declines at first from the 

maximum 1.6orn2 recorded in site 1 to a minimum of 0.77m2 

in site 3. There is a general increase then up to the 

1.11m2 recorded in the uppermost site 6. Values are 

generally lower than those recorded at North Egmont 

although site 6 has a much higher total basal area 

compared to the equivalent North Egmont site 9 already 

cited for its damaged understorey. 

Mean basal area declines gradually and evenly from 

1265cm2 at site 1 to 247cm2 at site 6. The equivalent 

mean d.b.h. 1 s are 40.1cm and 17.7cm respectively values 

which coincide very closely to those recorded at North 

Egmont. 

Mander 1 s Spur Track Ridge (Kaitake Ran~e) 

Physiognomic data for the Mander 1 s Spur Track 

location is presented separately on Table 4.16 and 

depicted in conjunction with data from the other two 

locations on Figures 4.48-4.58. 

Top stratum mean basal area fluctuates but shows a 

general increase from 387cm2 in site 1 up to 1877cm2 in 

site 5. There is a sharp decline to 432cm 2 in site 7. 

Equivalent mean d.b.h. 1 s are 22.2cm, 48.9cm and 23.4cm 

respectively. The low values recorded below 400m reflect 

the disturbance of vegetation which has ·occurred in the 

past and not the altitudinal gradient as such. Site 6 is 

the only site at which canopy mean basal area approaches 
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Table 4.16 Forest nhysiognomy and structure; 

Mander's Sour Track RidPe 
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the values recorded in sites at North Egmont and Henry 

Peak. 
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Total top stratum basal area/100m 2 shows a general 

increase from 0.45m2 at site 1 to 0.80m2 in sites 6 and 

7. Site 5 is the exception recording only 0.43m2 • Again 

the sites below 400m are successional and would be 

expected to have lower values than equivalent sites at 

North Egmont and Henry Peak. Above 400m however values 

are still much lower than those recorded at the other two 

locations. 

The number of top stratum stems per 100m2 fluctuates 

markedly between site 1 and site 7. The minimum value 

4.7 was recorded at site 6 and the maximum 20.0 at site 

7. Both values are predictable site 6 being a 'climax' 

stand, has fewer but larger stems, while site 7 on steep 

slopes near the Kaitake summit supports many small 

multi-stemmed kamahi. Site 6 thus records most similar 

top stratum stem densities to sites at equivalent 

altitudes at North Egmont and Henry Peak. 

Maximum top stratum height 9.1m in site 1 increases 

to the maximum value recorded, 15.2 in site 4 then 

decreases to the minimum value recorded, 4.6m in site 7. 

Again the reason is obvious with the successional sites 

below 400m exhibiting lower maximum canopy heights and 

site 4 a 'climax' stand, dominated with a large component 

of miro recording the greatest maximum canopy height. 

Site 7 on the steep slopes near the Kaitake summit 

supports a 'dwarfed' karnahi forest. 

Top stratum volume ranges from J.95m3 in site 7 to 

10.86m3 in site 6 and the successional sites below 400m 
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all recorded values less than 6.Jom3. Canopy volumes are 

therefore much lower than for equivalent altitudes at 

North Egmont and Henry Peak. 

Subcanopy mean basal area fluctuates markedly between 

sites 1 and 7. The minimum value 69cm2 occurs in site 3 

and the maximum 702cm 2 in site 6. Equivalent mean d.b.h.'s 

are 9.4cm and 29.9cm respectively. The subcanopy at site 

3 is dominated by young pole size pukatea and rewarewa 

while 'climax' kamahi and soft tree fern dominate the 

subcanopy vegetation at site 6. Subcanopy mean basal 

areas are slightly lower than those recorded in equivalent 

sites at North Egmont and Henry Peak. 

The number of subcanopy stems per 100m2 tends to 

decline at first from the maximum 17.0 at site 1 to 7.0 at 

site 5 and then increases again to 16.0 at site 7. 

The number of shrub layer stems per 100m2 ranges from 

the minimum 7.8 in site 2 to the maximum 49.7 in site 5. 

Both the numbers of subcanopy and shrub layer stems 

are roughly comparable with those recorded at similar 

altitudes at North Egmont and Henry Peak. 

Total stern numbers per 100m2 fluctuate markedly from 

site 1 through to site 7, the minimum value of 17.7 in 

site 5 and the maximum value 76.0 in site 7 •. The total 

stem number in site 6 27.4 is very similar to values 

recorded at similar altitudes at North Egmont. 

The values for total basal area per 100m2 and mean 

basal area are generally lower at the Mander 1 s Spur 

location than those recorded at North Egmont and Henry 

Peak. 

In summary then the vegetation changes markedly in its 
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physiognomy and structure between 450m a.s.l. and 1100m 

a.s.l. The vegetation decreases in stature and greater 

numbers of small stems gradually replace small numbers of 

large stems. The inverse relationship between top stratum 

and subcanopy stern numbers per 100rn2 and mean top stratum 

and subcanopy basal area tends to even out the total basal 

area of vegetation recorded along the altitudinal gradient. 

Calculation of a measure of top stratum volume by 

multiplying the maximum height of vegetation by its total 

basal area shows clearly that the most important 

physiognomic change is decreasing stature. Whereas the 

two strategies (fewer-larger stems) and (more-smaller 

sterns) tend to even out total basal areas and thus the way 

vegetation is packed into a given space, the major 

differences in canopy height result in major differences 

in top stratum volume along the altitudinal gradient. 

Fluctuations in the values of variables such as subcanopy 

numbers, subcanopy mean basal area and shrub numbers 

result in part from the arbitrary nature of delimiting 

vegetation strata. Small diameter sterns may often be 

taller than large diameter sterns. Thus total stem numbers 

and mean basal area (emergents, canopy and subcanopy 

combined) best describe the general trends apparent along 

the altitudinal gradient. The data collected at North 

Egrnont, Henry Peak, and Mander 1 s Spur Track provides 

quantitative evidence for the major physiognomic and 

structural changes in forest vegetation which occur along 

the altitudinal gradient between 400m and 1100m a.s.l. 

As well, the data shows the differences in forest 

physiognomy and structure which result from major 
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disturbances. 

The sites above 400m on the Mander 1 s Spur Track and 

all the sites at North Egmont and Henry Peak contain 

primary stands of vegetation; that is for the most part 

the top stratum of vegetation (emergents, canopy and 

subcanopy) is substantially the same as it was prior to 

the European settlement. The major underlying gradient is 

the altitudinal one. Forest decreases in stature with 

increasing elevation and low densities of large sized 

stems are gradually replaced by higher densities of 

smaller stems. Animal damage to the understorey is also 

responsible for some of the fluctuation in values for 

example the already cited site 9, North Egmont. 

The data collected at each of the three locations is 

useful as a comparison of what may be termed altitudinal 

equivalence. A given altitude at a given location being 

the expression of a range of environmental factors is not 

equivalent environmentally to the same altitude at a 

different location although they may be generally similar. 

Comparison of the physiognomic data for the three 

locations amplifies this point. Maximum top stratum height 

for example, although at first similar at altitudes below 

800m at North Egmont and Henry Peak, decline~ more rapidly 

at the latter location. What could be considered as the 

parallel decline in maximum top stratum height on the 

Mander 1 s Spur Track Ridge occurs between 450m and 650m. 

Comparison of the uppermost forest sites measured at each 

location shows that although physiognomically similar there 

are major differences floristically. At North Egmont the 
' 

uppermost forest site is dominated by broadleaf and 



kaikawaka, at Henry Peak by kamahi, broadleaf and Hall's 

totara and near the Kaitake Peak by kamahi. Thus the 

vegetation type present in site 13 at North Egmont is 

vegetation type characteristic of the 'full stretch' 

provided by Egmont and is not present on the lower peaks 

Henry and Kaitake. The kamahi-broadleaf-llall 1 s totara 

forest of site 6 Henry Peak is equivalent floristically 

to the forest in sites 8, 9, 10 and 11 at North Egmont 

and therefore occurs some 50m a.s.l. lower than is the 

case at North Egmont. The kamahi forest at site 7 is 

equivalent to forest of site 6 at North Egmont and site 

3 Henry Peak thus in altitudinal order is found higher 
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at North Egmont than on Henry Peak which in turn is found 

higher than at Mander 1 s Spur Track. The altitudinal 

difference between site 6 North Egmont and site 7 Kaitake 

is approximately 200m. The physiognomic features which 

the forests have in common centre on low stature and in 

addition on high top stratum, subcanopy and shrub stem 

densities and low mean basal areas for the top stratum 

and subcanopy. 

Even though these sites are physiognomically similar 

they are floristically dissimilar and the major factors 

responsible for the physiognomic similarity appear to be 

slope, substrate and exposure. 

highly correlated with altitude 

Slope and exposure are 

in that closer to the 

summit of each mountain there is a tendency for rapid 

steepening of slope and increased exposure to winds. 

Substrate and drainage are also affected. The substrate 

for example exhibits shallower soil depths and base rock 

is closer to the surface or even protruding in places. 



On porous scoriaceous soils the increase in slope makes 

for freer drainage although where the base rock is near 

the surface drainage may be severely impeded in places. 

As well cloud and mist is more frequent near the summits 

of Kaitake and Henry Peak and on the upper slopes of 

Mt Egmont. All of these factors contribute to the 

dwarfing of the forest particularly on Kaitake where the 

true upper altitudinal limit of the forest is not 

reached. On Henry Peak and at North Egmont the 

temperature decrease associated with increasing 
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altitude is probably more important as the forests are at 

considerably higher altitude. 

The forest below 400m on the Mander 1 s Spur Track has 

been variously disturbed by logging and animal disturbance 

(see section on Kaitake) and the forest physiognomy 

provides further evidence of these disturbances. Maximum 

top stratum height, mean basal area for the top stratum 

and subcanopy, top stratum and subcanopy stem densities, 

and top stratum volume are all much lower than would be 

expected by comparison with North Egmont and Henry Peak. 

Subcanopy mean basal areas on the other hand compare 

favourably with those recorded at the other two locations 

and emphasize the importance of this understorey which in 

many cases is in the process of, or eventually will, 

overtop the present canopy. In sites 1 and 2, for example, 

the principal subcanopy species are kohekohe and pukatea 

respectively and these species would be expected to 

replace the high component of lancewood and mamaku in the 

canopy of site 1 in particular. 

One important feature of the changing physiognomy and 
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structure of the forests which was not measured 

quantitatively was the increasing importance of epiphytic 

establishment of shrubs and trees. In comparing floristic 

and physiognomic discontinuity.Clarkson (1977) noted the 

importance of species· like broadleaf which,. because of its 

ability to adopt a number of growth forms (independent 

tree, independent shrub, tree of epiphytic origin, 

epiphytic shrub, etc.), provides a deal of floristic 

continuity across the physiognomic boundary which occurs 

between forest and shrub communities. This flexibility of 

form is also a feature of kamahi and examples of this have 

already been noted in the North Egmont section. The 

epiphytic strategy in tree establishment and control of 

the canopy becomes more important in the forest with 

increasing elevation so that in the kamahi dominated 

vegetation found above 750m at North Egmont and Henry 

Peak for example almost all species to a greater or lesser 

extent may be found growing epiphytically and the range of 

tree complexes present is also great. Kamahi, broadleaf, 

P~eudopanax colen~oi represent the extreme of species 

most versatile at reaching the canopy by this strategy 

while Hall's totara is closer to the other extreme 

achieving success only rarely. 

2. SHRUB, TUSSOCK AND HERBFIELD. VEGETATION 

Introduction 

Changes in the physiognomy and structure of the 

vegetation along the altitudinal gradient are not 

confined to the forest. In fact the most critical chanaes 
u 

occur at the interfaces between the forest and shrub 
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communities, the shrub and tussock dominated communities, 

and at the point where herbfield (a compact turf composed 

mainly of herbs and grasses) replaces tussock dominated 

vegetation. These changes have in part been described by 

Clarkson (1977) parti~ularly for the tree-ahrub interface 

and shrub-tussock interface. At the tree-shrub interface 

tree species such as Hall's totara become less and less 

emergent so that eventually their apical shoots are level 

with the leatherwood dominated canopy and finally at the 

upper limits of their altitudinal range they are 

understorey components. Detailed descriptions of the 

changing physiognomy of kaikawaka and leatherwood may be 

found in Clarkson and Edmonds (1978) while Schweinfurth 

(1962) described the physiognomic changes occurring in 

kamahi. Stem numbers per 100m2 continue to rise 

exponentially because of the even more multi-stemmed 

habit of the shrubs, notably leatherwood. The vegetation 

canopy becomes more tight-knit and compact and leaves are 

more crowded towards the terminal ends of branches. It 

becomes impracticable to separate canopy and sbbcanopy 

strata with the top stratum of vegetation a dense 

interwoven mat occupying the 1.50m-2.25m height class. 

A feature noted by Cockayne (1928) relating to this was 

the presence of certain shrubs of extremely dense habit 

living below the general level of the 1roof 1 so adding to 

the impenetrability of the association. The compact 

nature of the canopy is probably partly responsible for 

the poor development of ground cover vegetation which may 

occupy as little as 15% of the ground cover layer, the 

remaining 85% being covered with litter particularly of 
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leatherwood leaves and inaka 'needles' and bare substrate. 

At the shrub-tussock interface the compact nature of the 

shrub canopy changes markedly. At first occasional 

tussocks appear growing up through gaps in the shrub 

canopy (leatherwood dominant) and eventually as these gaps 

become larger, smaller stature shrubs including Ca~~inia 

vauvillie4~ii and the herb Ailelia sp. unnamed occupy the 

spaces. Blechnum capen~e agg. along with a range of 

smaller plants normally prominent in the herbfields are 

often important as ground cover components in these gaps. 

This pattern is more pronounced where goat and opossum 

damage is severe. The canopy layer thus becomes a complex 

mix of both tussocks and shrubs ranging from 20cm up to 

1.25m in height and forming a patchwork overtop of an ever 

increasing ground cover component made up principally of 

herbfield species. Clarkson (1977) did not detail 

quantitatively the physiognomic and structural changes 

from shrub to tussock and then herb dominated vegetation 

so data describing these changes is presented below. 

Punehu-Skeet Ridge (Mt Egmont) 

Vegetation height and cover data collected at the 

Punehu-Skeet Ridge location between 1200m and 1850m 

summarised on Table 4.17 and Figure 4 ■ 59 is used to 

describe the changes mentioned above. Percentage point 

cover was determined by stretching a tape out above the 

top stratum of vegetation. Projecting an imaginary line 

at right angles to the tape towards the ground at set 
I 

intervals enabled the uppermost vegetation species 

encountered to be recorded. If no plants o6cupied the 
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Table 4. 1 7 Shrub 2 tussock and herbfield vegetation; 

Punehu-Skeet Ridge 
'"O 
,--j 

~ (I) 
C) •rl 

..0 0 4--l 
;:I Cl) ..0 

(I) H Cl) H (I) (I) ..c:: s ;:Is (I) s Cl) bO WJ b.Oro '"O Cl) C) ..µ C) ..c:: C) • (I) ro ro ro r-l s::: 
0 H .µ .µ~ ..µ .µ (I) m s s s :z; .µ (I) s::: C) s::: Cl) s::: •rl H m ;:I ..µ ;:I ..µ ;:I .µ 

(I) (I) (I) 0 (I) ..0 (I) ::.....i ..c:: (I) •rl s ..c:: s .C! s..c: (I) :;:: Ii. C) Cl) C) ;:I C) ..0 .µ ..µ .-"<: H •rl Qf) •rl b.O •rl b.O .µ H Cll H H H H H .µ C) 0 X •rl X •rl X •rl •rl Altitude (I) ;:! (I) ..c:: (I) (I) ro ,r-1 0 C) tU (I) m (I) m (I) Cf.) P.. .µ P-, Cl) p... ..c:: µcl ,--j 0::: C/J ;.;::..c:: :!'.: ..c:: ~..c:: 

13 1828 6000 5 10 85 10 

12 1767 5800 15 14 71 10 

11 1706 5600 21 23 6 50 10 

10 1645 5400 81 10 9 10 

9 1584 5200 84 13 3 10 

8 1535 5040 91 3 6 10 

7 1484 4870 97 1 2 10 

6 1441 4730 91 1 8 10 

5 1380 4530 46 3 48 3 42 90 20 

4 1328 4360 38 17 37 8 60 85 20 

3 1299 4260 57 18 21 4 70 72 20 

2 1267 4160 28 53 4 8 76 85 50 

1 1234 4050 10 61 4 15 90 123 50 
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area above the eround cover stratum this stratum was 

recorded as belonging to one or other of the following 

categories: 

1 ) herbs and grasses 

2) bare earth - li tt·er · 

3) lapilli 

4) bare rock 

As well the maximum height achieved by shrub, tussock 

and herb species was noted at each location. 

Examination of Table 4.17 and Figure 4.59 enables 

the major trends to be outlined. Shrub cover declines 

from 61% at 1234m, to 3% at 1380m. Not only does the 

total shrub cover decline but the crown diameter of 

individuals declines markedly as well. Leatherwood for 

example records a crown diameter of 1.41m at 1234m but 
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at 4260m this is reduced to only 0.52m. At 1234m tussock 

already makes up 10% of the cover usually protrudine up 

through the gaps in the shrub cover. This competition 

with, and shelter from, the surroundihg shrubs tends to 

make the tussocks grow taller than in the sites where 

they are actually dominant. Thus the maximum height 

recorded for red tussock at 1234m is 1.23m while at its 

uppermost site, 1380m, the maximum is 0.90m. From about 

1280m onwards the total cover of tussock in the top layer 

of vegetation exceeds the cover by shrubs. Tussocks make 

up 57% of the cover at 1299m and shrubs only 18%. 

Tussocks decline quickly from 46% of the cover at 1380m 

to 0% at 1441m. Herbfield makes up only 4% of the cover 

at 1234m (this 4% is only the portion not overtopped by 

shrubs and tussocks) and steadily increases to the 
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maximum value recorded, 97% at 1484m. Herbfield forms an 

extensive turf at this altitude with only 3% of the 

substrate uncovered. The maximum height recorded for 

herbs at 1234m is 0.50m by Ranunculu~ nivicola but at 

1535m all herbfield s~ecies are less than 10cm in height, 

the majority even less than 5cm. This is of course 

subject to much variation depending on the season of 

sampling. The total exposed substrate (bare rock+ 

lapilli + bare earth+ litter) is 15% at 1234m and 

declines to 3% at 1484m where herbfield development is 

greatest. From this point onwards the herbfield forms a 

less and less continuous cover until by 1706m patches of 

herbs and grasses contribute only 21% of the total cover 

while the total exposed substrate is 79%. At the 

uppermost site this reaches 95% with the herbs and grasses. 

covering only 5% of the ground. Closer examination of the 

various components of the substrate shows that from 1645m 

onwards lapilli and scoria form the bulk of the exposed 

substrate making up 50% of the cover at 1706m and 85% at 

1828m. Rock cover is also more important in the highest 

altitude sites making up 14% of the cover at 1767m. At 

lower altitudes the lapilli and scoria is more stable and 

th~refore is more easily colonised by plants. From about 

1670m onwards the scoria is more or less constantly on 

the move forming large scoria slips and being cut by 

freshly formed drainage channels each time the snow thaws. 

In association with the deterioration of climatic factors 

this instability of the substrate makes it increasingly 

difficult for plants to successfully establish on the 

upper slopes of the mountain. 



E. THE VEGETATION OF THE TARANAKI UPLAND 

Introduction 

Two locations in Upland Taranaki, Aotuhia and Mt 

Humphries, were visited to collect data to describe and 

explain the significarit features of vegetational change 

along major environmental gradients. As well, data ~as 

collected to elucidate some of the recent vegetation 

successions apparent on abandoned farmlands. All of the 

data collected provided an opportunity to examine the 

floristic and physiognomic relationships of the Upland 

Taranaki and Egmont National Park forests. The place 

names Aotuhia and Mt Humphries refer to extensive tracts 

of land within Upland Taranaki and at these locations, a 

total of thirty thrie sites, were sampled quantitatively 

(see Figure 4.60 and Table 4.18). This data, although 

insufficient to encompass the complete range of 
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vegetation present in these areas, is never-the-less 

sufficient to provide a useful comparison with the forests 

of Egmont National Park. Time available and access were 

the major constraints against more extensive collection of 

quantitative site data. Quadrats of 100m2 , 200m 2 and 

400m 2 were used variously to measure quantitatively the 

vegetation for all strata (total area of 5100rn2 ). 

Subsequent analysis showed that the combination of 

the canopy (top stratum) including emergents and the 

subcanopy relative density data provided the most useful 

summary of the vegetation composition in the two locations. 

This data was used to produce the ordination diagram 

(Figure 4-61) based on a Principal Components Analysis 

(PA1 Factor Analysis SPSS v7) of the 33 sites. All of the 
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Table 4.18 Sampling sites at Aotuhia and Mt Humphries 

Site No. Location Feet Metres 

1 Mt Humphries 2260 688 
2 Aotuhia (Okara) 500 152 

3 Mt Humphries 1660 506 

4 Mt Humphries 1460 445 
5 Mt Humphries 1180 359 
6 Mt Humphries ( Puni wha~rnu) 950 289 
7 Mt Humphries 2400 731 
8 Mt Humphries 1120 341 
9 Mt Humphries 2060 628 

10 Mt Humphries 1360 414 
1 1 Mt Humphries 1960 597 
12 Aotuhia (Heao) 480 146 
13 Mt Humphries (Puniwhakau) 920 280 

14 Mt Humphries 1000 305 
15 Mt Humphries (Puniwhakau) 920 280 
16 Aotuhia (Heao) 490 149 
17 Mt Humphries 1260 384 
18 Mt Humphries 2160 658 

19 Mt Humphries (Puniwhakau) 920 280 
20 Mt Humphries 1560 475 
21 Mt Humphries 1860 567 
22 Mt Humphries 2360 719 
23 Mt Humphries 2320 707 

. 24 Aotuhia (Tahunaroa) 700 213 
25 Mt Humphries 2210 673 
26 Mt Humphries (Puniwhakau) 950 289 
27 Aotuhia (Okara) 900 274 
28 Aotuhia (Tahunaroa) 770 235 
29 Aotuhia (Okara) 500 152 
30 Aotuhia (Okara) 480 146 
31 Aotuhia (Tahunaroa) 750 228 
32 Mt Humphries (Puniwhakau) 960 292 
33 Mt Humphries ( Puniwhakau·) 960 292 
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Quadrat Area m 2 SloDe Angle Aspect Other 

100 3- 6 SW 
5-10 SE 1st 100 - stems 

100 24-27 SW 
100 15-17 SW 
100 18-21 SW 
100 12-15 SW 
100 2- 5 N 
100 1- 4 SW 
100 20-23 SW 
100 12-15 SW 
100 13-16 SW 
400 47 SW 
100 17-20 SW 

30-80 SW Belt transect - 20 X 5m 
100 27-30 E 
400 38-45 SW 
100 13-15 SW 
100 26-30 SW 
100 30-33 NE 
100 5-40 SW 
100 14-17 SW 
100 7-10 SE 
100 17-20 NW 
400 20 N 
100 2- 5 SW 
100 20-23 E 
200 35 NW 
400 37 NW 
200 32 w 
200 2 SE 
400 27 SE 
100 15-18 E 

100 27-30 E 
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vegetation in the two locations is disturbed to some 

degree and ranges from primary forest with relatively 

minor understorey damage (e.g. site 12 Heao) to secondary 

forest and shrubland which continues to be disturbed by 

animal browsing (e.g. -Tahunaroa site 31 ). For the 

purposes of this description the term primary refers to 

all sites which retain at least their top stratum 

unmodified while the term secondary applies to all stands 

which have been cleared partially or completely. These 

are either developing relatively undisturbed or are 

continually modified by animal browsing. 

Individual plot data analysis 

The ordination diagram (Figure 4.61) summarises the 

major floristic gradients apparent in the 33 sites with 

each site plotted according to its loadings on the first 

two components (1 = 30.6% of the variance and 2 = 18.5% 

of the variance of the Principal Components Analysis. 

A number of reasonably clear cut clusters of sites 

are apparent: 

a) comprising quadrats 14, 15, 16, 17, 19, 20 and 27; 

basically a kamahi dominated cluster, 

b) comprising quadrats 28, 29, 31, 32 and 33; a manuka 

dominated cluster, and 

c) comprising quadrats 1, 2, 3, 4, 5, 6, 9, 10, 11, 12 

and 21; basically a tawa dominated cluster. 

A number of sites depicted on the ordination diagram 

appear as intermediates to those listed above. Site 18 

for example is an intermediate between the tawa dominated 

sites and the kamahi dominated sites have a mixed 
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composition. Examining the environmental data, 

successional stage of the site, and superimposing major 

species relative densities on the ordination (see Figures 

4.61A-4.61E) enables the floristic gradients to be 

related to the underlying environmental gradients. 

Two major floristic gradients are apparent. The 

first involves dominance by either tawa or kamahi in the 

primary forest (see Figures 4.61A, 4.61B and 4.~1C). 

Sites located nearest site 6 and site 10 on the ordination 

diagram have high relative densities of tawa while sites 

located nearest sites 13 and 16 have high relative 

densities of kamahi. 

In the primary forest stands the major underlying 

environmental factors are those of substrate: soil type, 

drainage characteristics, slope and soil depth. Tawa 

tends to dominate on flat to medium slopes where the 

soils are colluvium derived mainly from siltstone while 

kamahi is more important at higher altitudes (above 600m), 

on steeper ridge sites, or near riverbanks. Both tawa and 

kamahi are found together in sites 1, 2, 3, 4, 5, 8, 12, 

13, 16, 18, 21 and 22 so that there tends to be a gradual 

change in dominance from tawa on the lower hill slopes to 

kamahi at higher altitudes. Site 13 marks the switch in 

dominance from tawa to kamahi on the ordination diagram. 

The remaining primary forest stands which are dominated 

by species other than kamahi or tawa have obvious 

differences in environmental site factors which explain 

their differences in vegetation composition. Site 7 is a 

high altitude site (731m) with a large component of Hall's 

totara and some broadleaf. Site 22, another high altitude 
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site (719m) on an exposed ridge, is dominated by hinau. 

Sites 23 and 25 are dominated by soft tree fern and 

fuchsia respectively, mahoe being second dominant in both 

sites. Located in shallow basin-like gully heads these 

sites r~present poor drainage variants. Site 18 is 

located on a shell-rock outcrop at 658m and comprises a 

complex mixture of species. Mahoe, pigeonwood and kamahi 

are the most important. The number of relatively 

uncommon ground cover species recorded at this site 

including llalo-0iema ~ugo-0um, Rhaldoihamnu-0 -0oland~i and 

Lite~iia g~andi/lo~a probably results from the relative 

inaccessability of parts of the outcrop from browsing 

goats although the damper soil conditions are also a 

factor. Site 14, a steep riverbank site with papa banks 

~45° slope, is dominated equally by Co~ia~ia a~to~ea and 

kamahi. A~i-0ioielia -0~~ata and Cop~o-0ma g~andi/olia 

are also important while in the ground cover llaio-0iema 

4ugo-0um and Blechnum capen-0e drape the continually damp 

papa banks. Site 28 is located on a sandstone ridge and 

the canopy is completely comprised of black beech in the 

top stratum. Large numbers of manuka and Cyaihode-0 

/a-0ciculata sterns 0-15cm d.b.h. are present in the 

disturbed understorey. Cyaihode-0 /a-0cicuiaia however is 

also very common in the understorey of undisturbed black 

beech forest. The fact that this site abuts on to 

abandoned farmland accounts for this disturbance. In 

spite of this disturbance (probably a combination of 

goat, sheep and cattle browsing) the black beech is 

regenerating successfully at present with seedlings 

present and an average of four saplings ~10cm d.b.h. per 
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100m2 • 

The second major floristic gradient is a successional 

one involving sites supporting secondary vegetation, 

forest or shrubland, a series grading into either tawa or 

kamahi dominated forest (see Figure 4.6iA). The earliest 

successional stages quantitatively sampled are those in 

which manuka is dominant or very important. This includes 

sites 29, 31, 32 and 33. On the ordination diagram (see 

Figure 4.61D) manuka declines in importance towards sites 

15, 17, 26 and 27. There is a corresponding increase in 

kamahi representing much later successional stages. Thus 

sites 17 and 27 have equivalent amounts of kamahi in the 

top strata as the climax kamahi sites but manuka and/or 

C~aihode/2 ta/2ciculaia remain as minor understorey 

components. Site 2 represents an even later successional 

stage in which manuka and Cyaihode/2 ta/2ciculala are 

absent and kamahi is declining in importance and being 

replaced by tawa. Dick/2onia /2qua~~o/2a is an important 

component in sites 30 and 31. In the former it has 

resulted from heavy cattle damage further disturbing the 

second growth tawa forest while in the latter it appears 

in its usual role as an associate of manuka in an early 

successional stand. Site 24 is another containing tawa 

which has been further disturbed being located right on 

the bush edge. Mahoe and silver fern are the most 

important components of the vegetation. 

The two major floristic gradients already described 

above are amplified on Figures 4.62 to 4.65B. 
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Vegetation composition. topography and substrate 

The vegetation composition of the range of major 

topography and substrate types is presented in greater 

detail on Figure 4.6J. Vegetation composition at each of 

these representative sites (Figure 4.63) can be related 

directly to the major landscape features shown on the 

generalised landscape diagram (Figure 4.62). 

A major primary forest type was not sampled 

quantitatively because it remains only as a few scattered 

remnants. This is the kahikatea forest which once 

occurred on river flats in the Aotuhia and Mt Humphries 

locations. All that remains is isolated clumps of small 

kahikatea, pukatea and titoki on some of the abandoned 

river flats. A few very large kahikatea and pukatea were 

noted in the more inaccessible areas, for example in gully 

heads near the Heao sites. As well kahikatea seedlings 

were recorded in site 12 (Heao). 

Successional changes in the vegetation 

The successional changes in floristic composition and 

vegetation structure are depicted on Figures 4.64, 4.65A 

and 4.65B. Sites which come from similar slope (substrate 

etc.) and which had been left relatively undisturbed to 

develop were selected. These sites were ordered according 

to the method of leading dominants (Brown and Curtis 1952), 

although climax adaptation numbers were not calculated. 

Instead, the sites were simply plotted equidistant on the 

abscissa (see Figure 4.64). After this floristic ordering 

of sites other variables including mean canopy height, 

mean d.b.h., number of stems per 100m2 , total basal area 



\ . .......___ 

I I I A 
~ ~ ~ ~ ~ 
/,.--1.ISN:1(/ E/\U.V,3l/ 

Ii) 

r{ 
I<) 

283 



284 

per 100m2, volume per 100m2 , and number of vascular 

epiphytic species were plotted on Figures 4.65A and 

4.65B. The floristic and structural changes which occur 

in lower hill slope vegetation in the Aotuhia and Mt 

Humphries locations are thus summarised from the point 

at which manuka is the dominant at least. The succession 

described is by no means the only succession apparent. 

Depending on how efficient forest clearance was and 

depending on other factors such as grazing and browsing 

pressure and 'burning off' practices, many differences 

with respect to detail and rate of succession are 

apparent. The general tendency however is for the 

establishment of a tawa dominated forest on the lower 

hill slopes whether via a kamahi dominated type or more 

directly. 

The reversion of formerly cleared land begins with 

the invasion of species like bracken fern, Pae~ia 

~cale~uea and blackberry. Large patches of these species 

are established and manuka seedlings begin to appear as 

well. The manuka eventually forms a low bushy canopy 

(2m) which reduces the light to, and thus the vigour of, 

the initial invaders. In the Mt Humphries and Aotuhia 

locations pasture reversion to forest appears to depend 

to a great extent on the reduction of grazing and 

browsing pressure. At present continued grazing and 

browsing by wandering cattle, sheep and goats is slowing 

the advent of successional stages beyond dominance by 

bracken fern, Pae~ia ~cate~ula and manuka in many places. 

In some sites, for example, site 31 (Tahunaroa) there is 

evidence of turnover of manuka in the top stratum, with 



285 

dead and fallen individuals bein~ replaced by manuka 

again. Manuka is thus maintaining itself as top stratum 

dominant. In most places however manuka is eventually 

overtopped by larger species principally kamahi but also 

mahoe, rewarewa, Co~ia~ia a~to~ea and Dick/2onia /2qua~~o/2a 

in some cases. Dick/2onia /2qua~~o/2a may also be 

indicative of slip sites with thin soils. Cores taken 

from kamahi in site 27 (0kara) indicated that some of the 

canopy individuals were at least 45 years old and 

possibly older considering the problems of dating 

multi-stemmed individuals. There is probably a great 

deal of variation however in the time taken for kamahi 

to become dominant depending on the proximity of seed 

sources and particularly how heavy grazing and browsing 

pressure is at the site. In many places it was noted 

that kamahi and mahoe were present in the ground cover 

beneath manuka but were continually browsed thus 

preventing them growing up into the canopy. Kamahi in 

turn declines in importance although remaining as an 

important component in most of the tawa dominated sites. 

Rewarewa and silver fern also remain as important 

associates of the tawa. Cores taken from kamahi in site 

12 (Heao) indicated that some of the canopy individuals 

were at least 70 years old thus kamahi probably dominates 

successional stands for at least 50 years before tawa 

becomes dominant. The seedling species (see Table 4.19) 

present at each site give a preview of the possible 

future canopy dominants and add further evidence for the 

sequence of succession already described. Manuka for 

example was recorded at the seedling stage in sites 32 
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and 31 only. Kamahi seedlings were recorded beneath the 

manuka and Dick/2onia /2qua~~o/2a dominated canopies in sites 

32, 29 and 31. Mahoe seedlings were present in all the 

sites examined but formed only a relatively minor 

compone~t of the top stratum in the later stages of 

succession. The species characteristic of the climax 

stands, rewarew~, rimu and tawa, appear first in the 

successional sequence beneath the karnahi canopy in site 

27. 

Associated with the floristic changes outlined above 

are changes in the physiognomy and structure of the 

vegetation. Table 4.19 and 4.20 and Figures 4.65A and 

4.65B quantify a few of these changes following the site 

order employed floristically on Figure 4.64. Moving 

from manuka dominated sites (sites 32 and 33) through to 

vegetation dominated by tawa (site 12) the following 

trends are apparent: 

1) Canopy mean height increases from 5.0m to 22.3m. 

2) Mean d.b.h. (of stems >2m in height) increases from 

-v4cm to 'V17crn. 

3) Stern numbers (of sterns "7 2m in height) decrease from 

>240 to '1120 per 1 oom 2 • 

4) The combination of trends shown for 2) mean d.b.h. 

and 3) stem numbers results in a fluctuating total 

basal area per 100m2 • The highest total basal area 

however occurs in rnanuka dornina ted vegetation (sites 

29 and J2) with total basal area exceeding 0.5m 2 • 

5) Volume (as roughly estimated by multiplying canopy 

mean height by mean basal area) increases from 1.1m3 

at site 33 up to 3.69m3 in site 29. Volume then 
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Table 4.19 Presence of seedlings of selected snecies 

Species Site Number 

33 32 29 31 26 27 1 5 2 12 

Lep:lo.-t,p.e.11.mum /.> co pa11. ium + + 

A11.i.-t,:lo:l.e.tia /.>V/..11.ata + + + + + 

C a11.po d.e.:l u.-t, /.> .e.11.11. at u /.> + + + + 

B11.achyg tot:l i,.-t, 11..e.panda + + + + + + 

~.e.ticytu.-6 11.amitto11.u/.> + + + + + + + + + 

W .einmannia 11.ac.emo/.>a + + + + + + 

Podoca11.pu/.> tota11.a + + + 

Dac11.ydium cup11..e/.>/.> inum + + 

Beil.-t,chmiedia tawa + + + 

Knight i.a ex.c.et/.>a + + + + 

Podoca11.pu/.> / l!.11.11. U g i. n '2.U/., + + 



Table 4.20 Physioynomy and structure of hill slope 

vegetation 

ro 
ro Q) Joi 
Q) Joi ro • 
H ro ,-; Pc 
ro ::s Pc 

Joi • :,.. ,-; t> Cll 
Q) ,q ,-; P-1 ro Cll 

..0 • ro Cll 0 Cll ro t> 
s ..0 Cll El A ro >•r-1 
::s • ro Q) ro ..a +> 
A 'O ..0 +> t) +> Q) Ci-I :,.. 

CllC\I .c: ,-; El 0 ,q 
Q) s::: s::: s s::: b.O ro ::s Pc 

+> Cll roN •O ro •r-1 +> ,-; • •r-1 
•r-1 Q) s a, El 00 Q) Q) OC\l OCV\ 0 Pc 
Cl) zo ;:;;:: t) z ..- ~ ..Ci E-i E! :> El z Q) 

33 4.0 13 248 5.0 0.3224 1 • 61 0 

32 5.4 23 250 5.0 0.5750 2.87 3 

29 11. 2 98 71 5.3 o.6958 3. 69 4 

31 11.0 95 26 5.3 0.2470 1. 31 8 

26 7.5 44 67 6.8 0.2948 2.01 4 

27 11. 3 100 39 7.6 0.3900 2.96 15 

15 13.6 145 22 7.6 0.3190 2.42 7 

2 16. 7 219 20 18.3 0.4380 8.01 15 

12 17 .1 230 21 22.3 0.4830 10.77 11 
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declines to 1.31m3 in site 31 but increases gradually 

at first to 2.om3 in sites 26, 27 and 1 5 and then 

rapidly increases to 8.om3 in sites 2 and 12. 

6) Numbers of species of vascular epiphytes increases 

from Oto 2 in the manuka dominated sites 33 and 32 

respectively to more than 10 in sites 27, 2 and 12. 

Miles (1979) has questioned the validity of 

successional inferences obtained by ordering temporally, 

spatially separated sites. This analysis however gives 

some general indication of the likely pattern of 

vegetation succession on the lower hill slopes following 

forest clearance. Essentially succession involves the 

replacement of a manuka shrubland first by a kamahi 

forest and later by a tawa dominated forest. Of all the 

stages the tawa forest is the richest floristically, 

mainly because of the greater numbers of vascular 

epiphytes and ground cover fern species present in stands 

of equivalent area. As well, the tawa forest is 

structurally more complex being multi-layered by comparison 

with the simple canopy and understorey layering of the 

manuka shrubland. There are of course exceptions to these 

general observations. Stands which have been partially 

disturbed only, or are prevented from developing at a 

'normal' rate because of animal pressure often have even 

greater numbers of species than equivalent stands of tawa 

dominated forest. In these sites there is a complex 

mixture of species prominent in both the early and later 

stages of development described already. The sequence of 

change is by no means clear cut because of the already 

described variation in degree of forest cleaiance and the 



subsequent control exerted by browsing and grazing 

animals. In some instances however it is possible for 

the change from manuka shrubland to kamahi forest to 

occur within 50 years and that tawa may eventually 

dominate this forest within another 50 years. 
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F. FOREST REMNANTS AND SCENIC RESERVES 

Introduction 

293 

As has already been noted in the section on the 

Taranaki Upland, forest once covered most of the Taranaki 

Land District. Any examination of the vegetation of 

Egmont National Park restricted to the artificial boundary 

of the park fails to give the forests on Egmont the 

perspective attained by examining the related forests 

nearby. In fact on topographic grounds any study of the 

vegetation of the whole of Mt Egmont includes all of the 

ring plain as well. Nearly all of the forest which once 

covered this area is now gone. By referring to the 

descriptions available written by early European settlers, 

surveyors and explorers, particularly Rutherford et. al. 

(1940) and Skinner (1946), and by examining forest 

remnants and scenic reserves which still contain vesti 6es 

of the earlier vegetation cover, it is however possible 

to build up a picture of the pre-European vegetation. 

Thirteen locations (see location map Figure 4.66) on or 

near the edge of the ring plain were examined in order to 

do this. The major vegetation types present were 

determined and species lists compiled. The species lists 

focussed on the presence of woody species and tree ferns 

and an attempt was made to list all species in these 

categories at each of the locations. Other species were 

also listed (epiphytes, lianes, ground cover etc.) but not 

as comprehensively because of time limitations. The 

species data thus collected is used in the following 

section along with the comparable data from Egmont National 

Park and the Taranaki Upland to provide a summary of the 
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major floristic differences from place to place within 

the Taranaki Land District. 

Forest types 

295 

From the data collected at each location and a 

comparison of the leading dominants in the top stratum 

with those represented within the national park at least 

five major forest types either absent from or poorly 

represented within the national park may be 

distinguished. These types may be defined purely on the 

basis of the prominence in the top stratum of a limited 

number of species: kohekohe, pukatea, tawa, swamp maire 

and quintinia. The forest types thus defined include 

coastal-semi-coastal forest in which kohekohe is 

prominent, semi-swamp forest dominated by pukatea, 

lowland tawa forest, swamp forest dominated by kahikatea 

or swamp maire, and upland kamahi forest in which 

quintinia and Hall's totara are important associates. 

Forest in which kohekohe is prominent was recorded 

at Barrett Domain, Ratapihipihi Scenic Reserve, Welbourn 

Reserve, Urenui Historic Reserve and Huatoki Reserve. 

All of these locations are below 155m a.s.l. and all are 

within 20km of the coast. Forest dominated by pukatea 

was recorded in all of the above locations except Urenui 

and in addition was recorded at Rotokare Domain. Again. 

all of the locations in which pukatea is dominant are 

below 155m a.s.l. but extend up to 35km from the coast. 

This forest was always recorded in poorly drained sites 

or stream sides. Both pukatea dominated forest and 

kohekohe dominated forest thus provide a direct link with 
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the forests examined on the margins of the Kaitake Range. 

Tawa forest was obviously the most widespread type 

on the ring plain before the forest clearances as 

evidenced by the early descriptions and by the prominence 

of tawa in most of the forest remnants. This forest type 

was recorded at Meeting of the Waters Scenic Reserve, 

Marshall's Bush, Magnus Forbes Scenic Reserve, Meier's 

Bush, Rotokare Domain, near Mt Messenger and at Hastings 

Road. Important associate species include rewarewa, 

rimu, rata and hinau although most of the remnants are 

highly modified and tawa is more important than would 

have been the case formerly. Many of the large podocarps 

(rimu and totara) for example have been logged out of 

these remnants. Most of the medium to well drained sites 

above 150m on the ring plain would have once supported 

forest dominated by tawa. This forest type still extends 

up to about 600m a.s.l. in much of the Taranaki Upland. 

As well, tawa is present as a component of the kamahi 

dominated forest just inside the park boundary today and 

tawa dominated forest is present in places in the Kaitake 

Range (see Kaitake section). The tawa forest at Mt 

Messenger is floristically distinct from the other 

locations because of the presence of mangeo and quintinia 

as associates of tawa. 

Most of the poorly drained sites below 550m a.s.l. 

were covered by forest in which kahikatea and/or swamp 

rnaire were leading dominants although rnatai was also 

prominent in some places. Kahikatea occurs in the 

Potaema Dog within the national park at an altitude of 

670m although it is not the overall dominant. Swamp 
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maire occurs just inside the park boundary on the eastern 

and western slopes of Mt Egmont although it is not a 

leading dominant. At the Meeting of the Waters Scenic 

Reserve matai is prominent on alluvial terraces beside 

the Waiwhakaiho River although previous forest clearance 

and subsequent regeneration in part appear responsible 

for its present day high densities. Thus with decreasing 

elevation and tho greater availability of poorly drained 

sites on the lower more gentle slopes of Egmont large 

areas most now drained for farmland were dominated by 

kahikatea and swamp maire. Locations where this forest 

is still present include Charteris 1 Bush, Rotokare 

Domain and Meier's Bush. The latter location is near 

the old Ngaere Swamp which once supported the most 

extensive stands of this forest type. 

In marked contrast to the forests of Egmont Ilational 

Park forest in which kamahi is dominant is not common on 

the ring plain. Exceptions include forest remnants 

lining some of the larger rivers, for example the 

Manganui River, and areas of previously cut over forest 

now supporting dense thickets of kamahi forest. At 

higher altitudes however, generally above 550m off the 

edge of the ring plain near Mt l1esscnger and in the 

Taranaki Upland, kamahi for~st again becomes prominent. 

Near Mt Messenger however it is distinct because of the 

presence of quintinia as an associate of kamahi in the 

top stratum of vegetation while in the understorey other 

species recorded such as Qaulthe~ia paniculaia and 

Phyllocladu~ i~ichomanoide~ add to this difference. 

One important forest type noted by the early 



settlers was coastal forest dominated by karaka. Very 

little of this forest type remains today. Karaka was 

however recorded in 9 of the locations sampled and was 

generally most important in locations close to the 

coast, for example Barrett Domain, Ratapihipihi Scenic 

Reserve, Welbourn Reserve and Huatoki Reserve. Again 

these forests provide a direct link with the forests on 

the coastal margins of the Kaitake Range which also 

contain karaka. A small area (<1ha) at Rotokare Domain 

some 21km from the coast supports karaka dominated 

forest. It is possible that this grove of trees is the 

result of old Maori plantings. 
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Table 4 • 21 _S.._p_e _c 1_· e_P_., _____ f_r_e....._g_u_e 1_.1 _c y_a_r_o _t_o_.J_, _s_t_r_a_t_u_m--=-1..;;..e a~-c=l J=·-n=::; 

or co-dominnnt in forest and shrub sites 

manuka 

kahikatea 

swamp maire 

matai 

karaka 

fuchsia 

tutu 

wheki 

black beech 

lancewood 

kohekohe 

pukatea 

rewarewa 

tawa 

rimu 

rata 

mahoe 

hinau 

toro 

miro 

kamahi 

Hall's totara 

broadleaf 

kaikawaka 

Cop11.o-6ma 
'tayl!.011.a.e' 

Podoca11.pu.-t, 
n iva I!. i-6 

P-6.eudopanax. 
co l!..en-t,o i 

Ca-t,-t, in ia 
vauvif.l!.ie,uii 

leatherwood 

inaka 

Taranaki 
Upland 

1,(11.4) 

1 (2.8) 
1 (2.8) 
1 (2.8) 
1 (2.8) 

1 (2.8) 
8(22.8) 
1 (2.8) 
3 (8.6) 
2 (5.7) 
3 (8.6) 

9(25.7) 

35 

1 
2 
1 
1 

Ring 
Plain 

( 4 .• 3 ) 
(8.7) 
(4.3) 
(4.3) 

4(17.4) 
3(13.0) 

11(47.8) 

23 

Kai take 

1 (2.3) 
1 (2.3) 
4 ( 9. 3) 
4 (9.3) 
6(13.9) 
1 (2.3) 

2 (4.6) 
5(11.6) 
1 (2.3) 

Pouakai 

3 ( 5. 1 ) 
5 (8.5) 

Egmont 

3 (4.9) 
1 (1.6) 

1 ( 1 • 6) 
4 (6.5) 

1 (2.3) 1 (1.7) 
17(39.5) 30(50.3) 15(24.6) 

1 (1.7) 7(11.5) 
8(13.1) 
2 (3.3) 

43 

1 (1.7) 

1 (1.7) 

1 (1.6) 

1 (1.6) 
17(28.8) 14(22.9) 

4 (6.5) 

59 61 



G. DATA COMPARING TJIE VEGETATION COMPOSITION AT EACH 

MAJOR SAMPLING LOCATION 

Species frequency as ton stratum leading or 

co-dominant in forest and shrub sites 
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Table 4.21 summ~rises the species relative frequency 

as top stratum leading or co-dominant in the 209 sites 

sampled supporting forest or shrub vegetation in the 

Taranaki Land District. Each species was scored for 

each record as a leading or co-dominant species in the 

top stratum vegetation sampled and the resulting total 

expressed as a percentage of the total recorded. This 

summary is presented as a supplement to the detailed 

vegetation type descriptions already presented in this 

chapter in order to enable a simple and rapid comparison 

to be made of each of the main forest and shrub types as 

defined by leading or co-dominants in the top stratum at 

each of the major sampling locations. The importance of 

a relatively few top stratum hardwood species, 

particularly karnahi, tawa, pukatea, kohekohe and 

leatherwood, in characterising the vegetation at each 

major sampling location in the Taranaki Land District is 

readily apparent from this Table. A fuller comparison 

of the vegetation types and floristics at each of the 

major sampling locations follows in Chapter 5. The final 

presentation of data below is a summary of the 

distributions of woody species and tree ferns in nine 

subdistricts within the Taranaki Land District. 



Species (woodv soecies and tree ferns) distribution in 

nine sub-districts within the Taranaki Land District. 

The data collected during the course of this study 

enabled the compilation of Table 4.22 which summarises 

the distributions of ·woody species and tree ferns in 

nine sub-districts examined within the Taranaki Land 

District. Although all vascular species were recorded 

during this study a summary is presented only for the 

woody species and the tree ferns because only for these 

species can any certainty be placed on whether t11ey are 

present in or absent from a location. This is mainly 

because of the ease with which large woody species can 

be found in comparison to the other much smaller 

vascular species. As well, as has already been noted 
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in Chapter 2, the large woody species can be considered 

to be the most important component of the vegetation. 

The other vascular species found at each location are 

however described in the detailed descriptions of the 

vegetation provided for each major sampling location 

earlier in this chapter and as well lists of these 

species have been provided in the appendices for some of 

the locations examined. Completion of further surveys 

of the vegetation in the Taranaki Land District during 

the period 1981-1982 should enable the summary presented 

to be extended to the remaining groups of vascular 

species. 

The sub-districts shown on Table 4.22 are Egmont, 

Pouakai, Kaitake, New Plymouth, Inglewood, Mt Messen~er 0 , 

Kupe, Rotokare and Aotuhia-lJt Humphries. These sub­

districts resulted from the amalgamation of data obtained 



from sampling locations in close proximity. This 

procedure is depicted on the location map Figure 4.66 

which shows each of the sampling locations and the 

approximate limits of each of the nine sub-districts. 

This method of prese~tation was considered more useful 

as it ensured a range of topography and habitat types 

in each sub-district had been examined, for example 

presenting the data from a single swamp forest location 

such as Charteris' Bush would have been of little use. 

Table 4.22 thus summarises the main differences in 

floristic composition apparent from place to place 

within the Taranaki Land District. A total of 171 

different vascular plants (including hybrids) are 

listed. Of these, 31 species were recorded in all of 

the nine sub-districts and of the total 171 different 

vascular plants 160 were recorded in actual plot data 

or species lists compiled at a site. The additional 11 

plants were noted between sites during the study or 
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were drawn to the attention of the author by other people 

in particular Mr J. Hedditch of Stratford. A number of 

other plants presumed to be hybrids were noted during 

the study, particularly Cop~o~ma spp. hybrids, but 

because of uncertainty as to their parentage they have 

not been included in Table 4.22. Several distributions 

are recorded as tentative only and marked thus (?). In 

these instances either the species presence has been 

reported to the author but has not actually been seen, 

the identification is tentative and requires further 

collections, or the species is definitely present but 

its status (natural or adventive) is unceriain. 
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When the total number of different vascular plants 

is considered Egmont has the Greatest number (103) with 

Pouakai second (96) and Mt Messenger has the third 

greatest number (91). A closer examination of each of 

the categories of woody species shows that _Egmont and 

Pouakai both have the greatest total principally because 

of their greater numbers of dicot shrubs, 46 and 43 

respectively. By contrast Mt Messenger and Aotuhia-~t 

Humphries have the greatest numbers of dicot trees, 38 

and 34 respectively, and dicot lianes, 12 and 14 

respectively. Kupe and Rotokare also have 12 dicot liane 

species. The large numbers of dicot shrubs recorded on 

Egmont and Pouakai relate to the presence of higher 

altitude habitats not found in any of the other sub­

districts. The greater numbers of dicot trees and dicot 

lianes in the Mt Messenger and Aotuhia-Mt Humphries 

sub-districts could relate to the fact that unlike Egmont 

and Pouakai these areas have barely been disturbed by 

volcanic activity while in addition the Mt Messenger 

sub-district has semi-coastal habitats not found on 

Egmont or Pouakai. The low number of different plants 

recorded for the Inglewood suh-district is attributable 

both to the small area actually examined (forest 

remnants) and the effects of cattle browsing at one of 

the locations (~arshall 1 s Bush)~ The differences between 

sub-districts as shown on Table 4.22 relate to altitude, 

distance from the coast, latitude, and differences 

pertaining to volcanic history and landform. 



304 

Table 4.22 Species (woocly species and tree ferns) 

distribution in nine sub-districts within 

the Taranaki Land District 

GYMNOSPERM TREES AND SHHUI3S (9) E p K N I M K R A 

Dacll.ydium cupll.e-0-0i.num + + + + + + + + + 

l i.i..o cedll.u-6 £.i.dwillii + + 

Phyllocf.adu-0 ill. icho mano id.e..o ? + 

Podo call.pu-6 dac1Z.ydi.oid.e..1.;, + + + + + + + + 

Podoca1Z.pu.1.;, -/.ell.fl. u g ine.u-6 + + + + + + + + + 

Podo call.pu-6 half.ii. + + + + + 

Podocall.pu.o niuali.1.;, + 

Podocall.pu.o .opicatu.1.;, + + + + + + 

Podocall.pu.-!J to tall.a + + + + + + 

6 5 5 6 5 6 5 4 6 

MONOCOT TREES AND SHRUBS (5) E p K N I M K R A 

Coll.dyli.ne. au-6i1Z.ali.1.;, + + + + + + + + + 
Coll.dyli.ne .i..ank-0ii + + + + + + 
C. au.oill.ali.,t, x C. indiui.t,a + 
Coll.dyf..i.ne i.ndivi.,t,a + + + 
R.hopalo-0tyli.,t, ,t,api.da + + + + + 

4 3 3 2 2 3 2 2 3 

DICOT TREES (58) E p K N I M K R A 

AlectJLyon excel,t,u,t, var. exce l-0 u.o + + + + + + + 
A1Li-0totelia ,t,ell.ll.ata + + + + + + + + + 
A-0call. i.na luci.da var. lucida + 

Beil-0chmi.edia lawa + + + + + + + + + 
Call.podelu,t, ,t, ell.ll. at u-6 + + + + + + + + + 
Coll.ynocall.pu,t, f..aeuigatu.1.;, + + + + + 
Dodonaea vi-0co.oa ? + 
Dy,t,oxylum ,t,pectalil.e. + + + + 
c. laeo call.pu,t, dentalu,t, + + + + + + + + + 
c. f..aeo call.pu.o hookell. i.anu-6 + + + + 
c.ntelea all. €.oll.e-6 cen-6 + 
Eugenia maill.e + + + + + 
Tuch-0 ia excoll.t i. cat a + + + + .+ + + + + 
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DICO'r TREES continued E p K N I M K R A 

y/1. i.Md. i.n i.a e. i.it o /l. a e. i.-6 + + + + 
fle.dyca/l.ya a/l.to/1.e.a + + + + + + + + + 
flohe/1.i.a angu-6ii.tof..i.a ? 

lfo h e/1. i. a .g f.a.i../1.aia ? 

fl ohe/1. i.a popuf..nea + + + + .+ + + + + 

K.n i. gill i.a ex.cee-6a + + + + + + + + + 

Lau/1.e e. i.a nouae-zef.andi.ae + + + + + + + + + 

Li.i-6ea caf.i.ca/l.i.-6 + 

Lo phomy/1.iu,1;, .i..uf.f.aia + + + + + 

Lophomy/1.lu-6 oC.co/1.dala + + + 

Nac/l.opi.pe./1. e.x.cef..,t,um var. 
ex.ce f..-6 um + + + + + 

Nef..i.cope le/1.naia + + 

Ne.f..i.cylu-6 f..anceo f..aiu-6 + + + 

Ne.e i.cyf. U-6 /1. am i. t, f. 0 /1. U-6 var. 
/1.ami.-/.. eo/1.U-6 + + + + + + + + + 

f1 ei.ll.. o ,1;, i.d .e./l. o -6 .e.xcef.,1;,a + 

N.e.t.ll..o-6 i.d.e./1.o-6 ll.OC.u-6ia + + + + + + + + + 

Nida -6af.i.ci.t,.ofi.a + 

Nyo poll.um f..a.e.ium var. f.ae.lum + + + 

Ny/l.-6i.ne au-6i/l.af.i.,1;, + + + + + + + + 

Nyll.-6 i.n.e. ,t,af.i.ci.na + + + + + + + + 

N e.-6le.gi.-t> cunn i.nghami.i. + + + + + + + 
N .e.,t,iegi.,t, lance.of.ala + ? ? + + + + + 

N .e./:>i.e.gi.,1;, moniana + + 

Noiho-/..agu,t, /_u,t,ca ? 

Noiho-/..agu,t, m.e.nz i..e.-6 i. i. l 

Nothot,.agu,t, /:>0 l.and.ll.. i. var. 
-60 land.ll.. i. + 

Notho-/..agu-6 i/1.uncaia + 

Ol.e.a/1.i.a 11.ani. + + + + + + + 

Pa1Z.al11.o phi./:> mi.c/1.o phy l. f..a + + + + 

Pe.nnanli.a co.ll..ymto-6a + + + + + 

Pi.tlo,t,po11.um c.ll..a-6-6i.-/..of..i.um + 

P i.tio-6 poll.um e.uge.ni.o i.d.e.-6 + + + + + + 

p i.iio-6pO.ll..Um. ie.nui./.o l i.um + + + + 
P,1;,e.udopanax. a11.C.o /l.eu-6 + + + + + + + + 
P,1;,e.udopanax. co fen,1;,o i. + + + 
P-6eudopanax. c11.a-6-6 i./_o e. i.u-6 + + + + + + + + + 
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DICOT TREES continued E p K N I M K R A 

P.t,e.udopanax e.d g e.11.. f!..e y i. i. + + + + 

P.t,e.udopanax f!.a.e.f..u.t, + 

P.t.e.udopanax f!. e.-6 .t, on i. i. + 

P-t>e.udopanax. .t, imp e e.x + + 

Qui.nti.ni.a -t>tv1...11..ata + + 

Sche.ttf!.e.11..a di.gi.f..ata + + + + + + + + + 

Sopho.11..a mi.c11..ophyf!.f!.a + 

V i.te.x f!.ucen-6 · + + + + 

/;J e.i.nmann La .11..ace.mo-t>a var. 
11..ace.mo-t>a + + + + + + + + + 

32 29 31 31 26 38 28 26 34 

TREE FERNS (7) E p K N I M K R A 

Cyathe.a cof!.e.n-t>oi. + 

Cyathe.a cunni.nghami.i. + + + + 

Cyathe.a de.alfl.ata + + + + + + + + 

Cyaihe.a me.duf!.la11..i.-t> + + + + + + + + 

Cyathe.a -t>mi..thi. i. + + + + + + + + 

D i.ck-t>oni.a ti.B.11..0.t,a + 

D i..ck-t>oni.a .t, qua11...11..o.t,a + + + + + + + + + 

4 5 5 5 4 5 1 4 6 

DICOT SHRUBS (72) E p K N I M K R A 

Al-6.e.uo.t,mi.a mac11..ophylla + + + + + + + + 

Al.t,e.uo.t,mi.a pu.t,i..ffa + ? 

A.11..i...t,lote.fi..a t11..uti.co.t,a var. 
mi.c.tt.ophylla + 

B.11..achyglott i..-6 11..e.panda var. 
11..e.panda + + + + + + + + + 

Ca.11..mi.chae.l i.a a.11..IJ.011..e.a + + + + + 
Ca-6-6 i..n i..a le.ptophylla + 
Ca-6.t,i..ni..a va uu i.. l f. i..e.11..-6 i. i.. -+ + 
Cop11..o.t,ma ace.11..0-oa + 
Cop11..o-1ma a11..e.o f.ata + + + + + 
Cop11..o.t,ma au.t,{11..al i..-6 ( g11..andi./!.of.i..a)+ + + + + + + + + 
Cop.tt.o,t,ma co le.n,t,o i.. + 
Cop11..o,t,ma de.p11..e.,t,.t,a + + 
Cop11.o,t,ma luc i..da + + + + + 
Cop.11..0-t>ma 'paludo-t>a' + 
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DICOT SHRUBS continued E p K N I M K R A 

Cop11,o-oma p-o.eudocuneaia + .,. 
Cop11,o-oma pumi.f.a + + 
Cop11,o-oma 11,.e p.en-o + 
Cop11,o-oma 11,hamno i.d.e-o + + 
Co p11,o-oma 11,0 fJ.u-oia + + + + + + + + + 
Cop11,o-oma 11.otund i..t,o e. i.a + + 
Cop11-0-oma 'tayf.011,a.e' + + 
Cop11.o-oma l.enui.cauf.i.-o + ? 

Cop11.o-oma i.enui./,.o e. i.a + + 

C 011. La11. i.a a11.&. o 11.e.a var. a11.&.011..ea + + + + + + + + + 

C 011. i.a11. i.a pf.umo-oa + 

Co 11. i. a11. i.a pi .e11. id i.o i.d .e-o + + 

Cyaihod.e-o -/_a-o c i.cu e. at a + + + + 

C yathod.e-o /_11. a'° e.11. i. + + 

D11.acophyf.f.um /.i.f. i/.o f..i.um + + 

D11.acophyf.f.um e. at i./_o e. i.um + 

D11.acophyU.um -ol11. i.ctum + + + 

(Jauf.th.e.11, i.a ant i.poda + + + + + + + 

{jauf.th.e.11.i.a o ppo-o i.t i./.o e. i. a + + 

(jaufth.e.11.La pani.cuf.ai:..a + + 
(j au f.th .e.11. i. a sp. unnamed + + 

(j. ant i.poda X (]. sp. unnamed + 

9. dep11..e-o-oa - x P e11.ndt ya 
mac11.o-oi i. g ma + 

(j en i.o -ol o ma l i.gu-ot11. i../.o e i.um + + + + + + + + + 

911. i.-o.el i.n i.a f.uc i.da + + + + + + + + + 

llell..e co11.11. i. gan i. i. + + + 

ll .ell.e odo11.a "erect" + + 

ll.ee...e odo11.a "prostrate" + 

ll .e£.e -ot11. i.ct a var. egmonti.ana + + + 

ll.e£.e -ot11. i. ct a var. mac11.o u11.a + 

lle&.e -ol11. i.ct a var. -oi11. i. ct a + + + + + + + + 
ll .eR,..e iown-ooni.i. ? 

Ii .eR,..e venu-oi u f.a + 

Ii e&..e venu-otuea X IL. -oi11. ic.ta var. + 

Ii ym.enanthe11.a sp. unnamed + 

I f.12.0-oiyf.i.-o mi.c11.antha + 
Lepio-ope.11.mum ..6co pa11. i.um + + + + + + + +. 
Lepio-ope.11,mum e11. i.co i.de.-6 + + 
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DICOT SHRUBS continued E p K N I M K R A 

fluehf!.en/Jecki.a ax.i I!. f!.a1t Lo + + 
N eomy1tiu-1 peduncue.ata + 
0 lea11.. i.a alt 1J. o 11.. .e:-1 c .e.n -1 + + + + 
oe.ea11..i.a capi.f_f..a11..i.-1 + 
Of.ea11..i.a i.f.i.ci.toe.i.a + 

0 e.ea.11. i.a iown-1oni.i. + + 
0 f.ea.11. i. a v i.1tgaia var o vi.11..ga.ta + 

Pe.niachond.11.a pumi.f!.a + + 
Pi.me.f!.ea p11..o-1t.11.ata + 

P i.iio-1 po11..um co1tni../.o e.i.um + + 
Pi.tio-1po.11.um k i.11..k i. i. + 
P-1eudopanax. anomae.u-1 + + + 

P. anomae.u-1 .lC P. -1 i.mplex + + 

P-1eudow i.nLe1ta ax. i.e. e. a1t i.-1 + + + + + 
P -1 eud ow i.ni.e.11.a co f_o.11.ata + + + + 
R.haR,.doihamnu-1 -1oland1ti. + + + + + -I· 

S eneci.o ee.a.e.agni./!.o f.i.u-1 + + 

S eneci.o ki.11..ki. i. + + + + + + 
Sof.anum av i.c ue. a.11.e + + + + + 
ll.11.t i.ca -/.e1to x + + + 

46 43 22 15 10 25 17 17 25 

MONOCOT LIANES (2) E p K N I M K R A 

T 11...eyci.net i.a R,.aue.1ti.ana subsp. 
R,.ank-1 ii. + + + + + + + + + 

Ri.pogonum -1cande.n-1 + + + + + + + + + 

2 2 2 2 2 2 2 2 2 

DICOT LIANES ( 18) E p K N I M K R A 

Caf.y-1i.egi.a iugu1ti.011.um + + + 
Cle.mat i.-1 /.oel i.da + + 
C f.e.mal i.-1 pan i.cu f.ala + + + + + + + + + 
C f.e mat i. ✓., quad11..i./J1tacie.oe.ata ? 

Tuch-1i.a pe.11.-1 cand.e.n-1 + 
fle.i1to,1 i.de.11.0-1 CO e..e.n/2 0 i. + + + 
flei.11. 0-1 i.de.11..0-1 d i../.-J!- u-1 a + + + + + + + + + 
fl e.l1t 0-1 i.de.11.. o o /.uf.gen,1 + + + + + + + + + 
flei.11.0-1 i.de.11..0,1 pe.11..-/.011.aia + + + + + + + + + 



DICOT LIANES continued E p K 

/'11 uelden e.e ck i.. a au-!>i/l.a e. i-!> + + + 

fl ue.h e.e.nf..e.ck i..a compe.ex:.a 

Pa/l.,t,Onl) i..a CCl/M uf.a/l. i-!> + + + 

Pafl.l)On-!>i..a he.iefl.ophyf.f.a + + 

Pa-!>l)i../f.o/l.a ieifl.and/l.a + 

R. uiul) ClU/.,[/l.a f. i,I) + + + 

R.ue.ul) C i.,I) I) 0 i..de./.> var. ci..-!>-!>oi..de-!> + + + 

R.ufJ..u-0 /.> chm i..de. e. i..o i..de.-!> var. 
-!>chmidef.io i..de.-!> + 

7 e.i/l.a gon i..a s p. (ifl.i..gyna?) 

9 9 11 

DISTRICTS ARE: 

E = Egmont (within the national park) 

P = Pouakai (within the national park) 
K = Kaitake (within the national park) 

N I M 

+ + + 

+ 

+ + 

+ + 

+ + + 

+ + + 

+ 

9 8 12 

N = New Plymouth (Ratapihipihi S.R., Huatoki R., 

K 

+ 

+ 

+ 

+ 

+ 

+ 

12 

309 

R. A 

+ + 

+ + 

+ 

+ + 

+ + 

+ + 

+ + 

12 14 

TOTAL 

103 

96 
79 

Welbourn R., Barrett Domain) 70 
I= Inglewood (Meeting of the Waters S.R., 

Marshall's Bush) 57 
M = Mt Messenger (Mt Messenger, Urenui) 

K = Kupe (Magnus Forbes S.R., Charteris' Bush) 
R = Rotokare (Rotokare Domain, ~eier 1 s Bush) 

A= Aotuhia (Aotuhia, Mt Humphries) 

91 
67 
67 
90 



Montane and su 1ial pine nln.n ts 

Egmont and Pouakai share some 17 different plants 

adapted to montane and subalpine habitats not recorded 

in the other sub-districts. These are: liloced//.u/2 

tidwieell, Seneclo elaeagnitollu/2, Copno/2ma p/2eudocuneata, 

Copno/2ma pumiea, Copno/2ma dep//.e/2ha, Copno/2ma 'taylonae', 

Copno/2ma 'paeudo~a', llede odona agg. 'erect', Ca/2/2inia 

vauvieeienhli, Coniania plenidioide/2, Cyathode/2 tna/2enl, 

Dnacoµhytlum till/olium, gaulthenla sp. unnamed, Copno/2ma 

lenultolla, nuehlenleckia axillani/2, P/2eudopanax himplex 

and Peniachondna pumila. Cyathode/2 tna/2eni is also 

present on the coast near New Plymouth outside the sub­

districts examined. 

Proximity to the coast 

A number of plants (19) may be termed coastal or 

semi-coastal because they are only present or prominent 

in the sub-districts close to the coast. These are: 

Rhopafohiyli/2 /2aplda, Conynocanpu/2 laevlgalu/2, Dy/2oxylum 

/2peciaflle, lnielea antone/2cen/2, lophomyntu/2 lullata, 

~yoponum laelum, Ca/2/2inla leplophylla, Copno/2ma nepen/2, 

Copno/2ma aceno/2a, ~eino/2ldeno/2 exczl/2a, Aelicope lennata, 

Sophona mlcnophylla, Plilo/2ponum cna/2/2ltolium, 

P/2eudopanax le/2/2onil, Vitex lucen/2, Hele /2inlcta var. 

macnou//.a, Caly/2legia :lugunionum, duehf.enReckla complexa, 

and 7elnagonla sp. (tnlgyna?). 

Latj_tude 

A number of plants (14) are distributed naturally 

mainly in the northern districts (north of latitude 390s) 



of Taranaki. Many have already been listed as coastal 

or semi-coastal including: Vitex eucen/2, Aelicope 

tennata, P/2eudopanax le/2/2onii, Sopho4a mic~ophylla, 

Pitlo/2ponum cna/2/2i/olium and Mei~o/2ide~o/2 exceC/2a. In 

addition to these are·: Phyllocladu/2 t~ichomanoide/2,· 

lit/2ea caficani/2, Nothotagu/2 t~uncata, D~acophyllum 

latitolium, Hele town/2onii, Quiniinia /2ennala, Olea~ia 

town/2onii and P/2eudopanax laetu/2, 

In addition to these major trends Table 4.22 shows 

there is a great deal of floristic difference between 

the three major landforms of Tara~aki: the volcanic 

remnants, ring plain and Taranaki Upland. This is 

examined in detail in Chapter 5. 

The flora of the E~mont and Pouakai floristic areas 

The vegetation data collected from the Kaitake, 

Pouakai and Egmont locations enables some comments on 

the flora particularly with reference to Druce's (1973) 

Checklist of the iligher Plants ••• This has already been 

done for the Kaitake floristic area (see Kaitake section). 

In the case of the Pouakai and Egmont floristic areas as 

defined by Druce (1973) a number of extensions to species 

distributions were noted. Extensions to species 

distributions were noted for Cyalhode/2 ta/2ciculaia, 

~elicyiu/2 lanceolaiu/2, Helicope iennata (all in the 

Pouakai floristic area although not in the area of the 

Pouakai Range within the park) and Ne/2iegi/2 lanceolaia 

(in the Pouakai floristic area including the park). 

Species not listed by Druce (1973) and recorded during 

this study were: llnlica tenox (on the western slopes of 
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Egmont and within the park) and ~aulihe~ia oppo/2ititolia 

(in the Pouakai floristic area although not in the park). 

These species records boost the vascular species total 

for the Pouakai floristic area from 431 to 435 and for 

the Egmont floristic area from 492 to 493. 



CHAPTER 5 

DISCUSSION 

1. THE NATURE OF SPECIES DISTRIBUTIOJ 

The observations and measurements of species 

performance and distribution throuzhout Taranaki which 

form the basis of the vegetation descriptions in Chapter 

4 also enable the formulation of an overall summary of 

the nature of species distribution. 

Along the altitudinal and moisture gradients studied 

most species show a bell shaped response curve (measured 

as relative cover) with an optimum or peak value above or 

below which species cover declines. This feature of 

species distribution has been discussed fully by 

Whittaker (1967, 1973) and by Kellmann (1975) and relates 

to species tolerance limits to the range of environmental 

factors including competition from other species. So~e 

species, for example kamahi, exhibit ~reat amplitude in 

their range of distribution (see figures of top stratum 

distributions for Egmont, Pouakai and Kaitake) while 

others, for example kaikawaka, have a narrow amplitude. 

Other species exhibit skewed or bimodal response curves, 

for example inaka. Although in some cases this is a 
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reflection of a failure to hold constant some factors of 

change along the altitudinal gradient, for example stage 

of vegetation development or drainage conditions, in 

other cases this may result from a competitive release 

caused by the decline of competing species. Some of the 

interactions shown between leatherwood and inaka, and 

Hall's totara, broadleaf and kaikawaka come into this 

category and as well Clarkson (1977) described the same 

feature with reference to leatherwood, mountain 

cottonwood, inaka and red tussock distributions. These 

features of species distribution have also been 

discussed by Whittaker (1967, 1973), Kellmann (1975) 

and Ogden et. al. (1979). 

When particular vegetation strata are examined it 

is usually found that species have different optima in 

different strata or at least their amplitude is greater 

in some strata than in others. This has been discussed 

for a number of species in Chapter 3 including rimu and 

rewarewa on the Kaitakes. Sampling along altitudinal 

gradients originally drew attention to this feature of 

species distribution because invariably seedlings or 

shrubs of a species were encountered moving down the 

altitudinal gradient well before top stratum 

individuals. The presence of small Hall's totara and 

kaikawaka beneath the leatherwood canopy and the 

possible consequences of this on future tree-lines has 

also been discussed in the North E6mont section of 

Chapter 4 ■ If it could be assumed that individuals of 

smaller size or in lower height strata were younger than 

larger taller individuals this feature of species 



distribution would be another expression of the often 

reported niche separation of seedlin~s, young 

individuals and adults of a single species discussed by 

Grubb (1977). A more likely possibility is that the 

individuals occurring in lower vegetation strata occur 

there only as a result of the shelter afforded by the 

top stratum, will never reach the top stratum, but are 

continually restocked from successful individuals at 

lower altitudes. Species not normally components of 
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the top strata, for example pigeonwood, may in 

conditions causing a lowering of the top stratum of 

vegetation, for example steepening of slope and exposure 

to wind, reach the top stratum. This feature of species 

distribution is described in the Kaitake section of 

Chapter 4. While the changes in dominance of species in 

the top stratum generally correlated strongly with the 

gradient being sampled this was not always the case for 

other strata as described for the second stratum in the 

Pouakai section of Chapter 4. Barton (1972) in his 

description of the Hunua Range vegetation reports the 

same situation. Both Daubenmire (1968) and Webb et. al. 

(1967) discuss the fact that the large tree layer of the 

vegetation strongly reflects the macroclimate of a site 

whereas other vegetation may not because of the 

buffeting it receives from the rnacroclimate and the 

importance of other macroclimate and edaphic factors in 

determining the distribution of understorey species. 

With increasing altitude there is a greater degree 

of epiphytic establishment of some of the large trees, 

for example kamahi and broadleaf. Likewise at hiuher a 
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altitudes shrub species such as Copno/2ma gnanditolia and 

the P/2eudopanax spp. may establish epiphytically further 

complicating the overall pattern of species distribution. 

As well, species not normally considered as epiphytes, 

for example kaikawaka, leatherwood and Hall's totara, 

may very rarely establish epiphytically and survive to 

reach the top stratum of the vegetation. Vegetative 

layering of trees and shrubs is also more common at 

higher altitudes. As altitude increases so does the 

relative humidity and rainfall and together this brings 

about the increasing incidence of epiphytic 

establishment and layering. 

The degree of overlap in host-epiphyte relations 

relates to the overlap in species amplitudes. Thus rata 

was recorded as epiphytic mainly on rimu in the lower 

montane forests on Eg~ont but more often on tawa and 

pukatea in the ring plain and Taranaki Upland forests. 

Broadleaf was recorded predominantly on Hall's totara 

and kaikawaka. There appears therefore to be little 

exclusivity in the host-epiphyte relationship, rather 

the commonly available canopy tree becomes the 

predominant host. The interaction between genetically 

endowed flexibility of form of a species and the 

influence of the environment is often complex and 

difficult to separate. Broadleif is more often of 

epiphytic origin in the upper montane forest than in the 

lower montane forest and is invariably a terrestrially 

established shrub in the leatherwood shrubland. A still 

further complication is the stage of development of the 

vegetation. Rata for example is of predominantly 
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terrestrial origin on river margins or debris flows and 

predominantly epiphytic in tall forests although on 

occasions it is also of terrestrial oriein even in these 

forests. The availability and quality of light as it 

relates to vegotatiori cover thus appears to determine 

the mode of rata establishment. 

When the distribution of a species is examined on a 

regional (whole of Taranaki) as opposed to a single 

gradient basis further features of a species distribution 

become apparent. Some species are more prominent at 

their upper altitudinal limit in valley bottoms or on 

valley and ridge sides, for example kamahi, broadleaf 

and pukatea, while others, particularly Hall's totara 

and kaikawaka, are more prominent on ridge tops or ridge 

sides. This pattern relates to different species 

abilities to withstand the periodic and sometimes intense 

drought characteristic of freely drained ridge tops. 

Coupled with this many species exhibit their lower 

altitudinal limit along river banks and river margins 

where the moisture status of the sites is more closely 

allied to the general condition at higher altitude. Thus 

kamahi lines river banks at its lower altitudinal limit 

near the coast, kaikawaka occurs at 670m in the Potaema 

Bog and pukatea, prominent in the lower altitude forest 

on Kaitake, is a dominant in swamp forest on the lowland. 

In the latter instance as Cockayne (1921) notes pukatea 

is a 'semi-obligate' in that it hardly occurs in any 

other community. In general, species become increasingly 

restricted to special sites beyond the upper or lower 

limits of their optimum on the gradient. 
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The periodic disturbance of vegetation along river 

' banks and mar~ins is also a reason for species exhibiting 

their lower altitudinal limit in these sites. Thus 

kaikawaka occurs below 490m on the banks of the Punehu 

and Manganui Streams,· and leatherwood grows on some river 

margins near the national park boundary. 

Allied to the fact that so1ne species record their 

lower altitudinal limit on disturbed sites such as river 

margins is the fact already described in the North Egmont 

section of Chapter 4 that species characteristic of 

higher altitudes are often prominent in successional 

vegetation on sites immediately below their recorded 

optimum on the gradient. This general fact has been 

noted by Daubenmire (1968) and with specific reference to 

Egmont by Druce (1961). As well, there is the general 

trend for some early successional species for example 

p~o~t~ata to become severely restricted in distribution 

as vegetation development proceeds. This feature of 

species distribution is amplified later in the discussion 

in which the flora and vegetation of each of the 

mountains in Egmont National Park is compared. 

The successional sequence - altitudinal sequence 

parallel is also apparent to some degree in the moisture 

gradients described already in Chapter 4 (Potaema Bog 

margin and Ahukawakawa Swamp margin) in that species 

characteristic of higher altitudes become prominent in 

the progressively wetter parts of the swamp margins. The 

most important consequence of this compressed sequence of 

species distributions is that the margins 0£ swamps 



although relatively small in area contain a remarkably 

high number of species in comparison to other sites. 

This has already been discussed in relation to the 

Potaema Bog and Ahukawakawa Swamp in Chapter 4. 

Some species ar~ regionally disjunct in their 

distribution, for example Pimelea p~o/2t~ata and Cyathode/2 

t~a/2e~i present in the herbfield on Egmont reappear on 

the coast near New Plymouth as components of consolidated 

dune vegetation and on roadside cuttings in the Taranaki 

Upland. Cyalhode/2 ta/2cicueaia is less restricted in 

distribution but is prominent near the coast, in the 

Potaema Bog and as a component of black beech forest and 

second growth rnanuka shrubland on sandstone ridBecaps in 

the Taranaki Upland. Cockayne (1921) and Burrows (1964) 

have both described examples of New Zealand mountain 

species found also on the coast and Seddon (1971) describes 

a similar pattern for some of the British mountain flora. 

The presence of widely scattered pockets of black 

beech confined to sandstone ridgecaps in the Taranaki 

Upland (this is well illustrated on the Forest and Scrub 

Types Map of the Aotuhia Regional Land Use Study 1978) is 

typical of a relict species whose area becomes 

progressively restricted, for example, by general climatic 

change or by competition fro □ an invading species as 

outlined by Seddon (1971). Both Levy (1923) and Nicholls 

(1956) have discussed the present day distribution of 

black beech and claim it is evidence for a more extensive 

and continuous distribution in the past. 

The fact that adaptive radiation has produced larue 
0 

numbers of species in some Genera, notably Cop~o/2ma and 
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P/2eudopanax, which distribute as altitudinal series with 

each species having an optimum at progressively higher 

altitudes has important consequences (e.g. P/2eudopanax 

le/2/2onil, P. antoneu/2, P. cna/2/2itoliuh, P. anomalu/2, 

P. /2implex, P. cofenhoi). Many of the species hybrids 

listed in this study (see Table 4.22) occur where species 

distributions overlap along the altitudinal gradient. 

Thus P. himplex x P. anomaluh is most common on Pouakai 

between 1050m and 1150m where the parent species overlap. 

The same is true for 9aullhe~ia anlipoda x qaulthe~ia sp. 

unnamed which occurs on Egmont between 1127m and 1219m 

where the parent species also overlap. Sites 

periodically disturbed in some way, for example river 

margins and heavily browsed partially cleared forest 

near the national park boundary, are also prime sites for 

discovering hybrids. Co~dyline auhi~alih x Co~dyline 

lndlviha was recorded on Egmont in such a site while 

Cop~ohma hybrids are most common in the many river 

valleys and river margins inside the national park. 

All of these observations of species performance and 

distribution are linked together by the inseparable 

inter-relationship between a species tolerance to 

environmental factors and competition from .other species. 

Each species exhibits its own tolerance limits to the 

range of environmental factors so that species with 

similar tolerance limits have the potential to exhibit 

similar distributions. Actual distributions are however 

determined by additional factors such as how effectively 

species disperse, colonise, regenerate and compete with 

other species. As well, the complex range of plant 
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species inter-relationships, from host-epiphyte 

relationships in which no obvious harm or benefit to 

either species can be demonstrated, throu~h to host­

epiphyte relationships in which harm or benefit can be 

demonstrated complic~tes the distinction between species 

association on the same site and species competition. 

Hiles (1979) has noted, because of the many ways in which 

plants use and modify their environment, competition is 

a complex phenomenon and is thus a much used but poorly 

understood term. Harper (1977) has siruply defined 

competition as the hardships which result to or~anisms 

from the proximity of their neighbours. In many instances 

a fundamental relationship can be demonstrated between the 

height attained by plant species in order to obtain a 

sufficient amount of light and the subsequent overtopping 

and shading out of other species, although this is only 

one expression of competition. Thus Dauben~ire (1968) 

describes the difference between canopies of a herb 

layer, shrub layer or tree layer in terms of the 

difference in the amount of supporting tissue required to 

lift these canopies. The ratio of non productive to 

productive (i.e. photosynthetic) cells is at least 

doubled with increase in stature from herb to low tree. 

This means that the taller the plant the greater the 

proportion of unproductive cells. As the supply of 

moisture, nutrients, or heat declines, the proportion of 

unproductive cells must be reduced, and accordingly plant 

stature declines. The moisture and altitudinal gradients 

described in Chapter 4 may thus be explained and the 

importance of competition in determininJ species 
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composition and distribution can also be appreciated 

because many of the species of shorter stature are capable 

of growing outside the poorer sites to which they are 

relegated following a disturbance. The experimental work 

of Byer (1969) and Miles (1972) illustrate~ how competition 

is of critical importance in determining species 

composition at any location. In both cases they describe 

how species from distinctive vegetation types and soils 

grew at least as well on soils where they did not occur 

naturally as on soils where they did, the inference being 

that interspecific competition was the main factor 

determining their natural distribution. The ease with 

which many of the Mt Egmont high altitude grass species 

were grown to maturity at low altitude and in Hamilton 

soils (by the author during the course of this study to 

determine their taxonomy accurately) also demonstrates 

this feature of species distribution. In some cases 

however species are so specialised in their adaptation to 

particular sites that they are unable to grow normally in 

very different conditions, for example Ounl~la macnophylla 

var. mac4ophylla and Ranunculu~ nlvlcola. Finally, 

although the interaction between a species tolerance to 

the environment and competition fFom other species 

provides a way of explaining the many and varied 

features observed regarding spe~ies distribution the 

role of chance in determining which species colonise any 

newly available sites must not be overlooked. Levin 

(1977) describes this as a 'founder effect' and notes 

the consequent importance of subsequent resistance to 



invasion by competitors. 

Daubenmire (1968) stresses the importance of 

competitive exclusion and how within a sector of a 

gradual ecological gradient one or a few plant species 

assume dominance excluding or nearly excludin~ other 

species which could grow there if tl1e dominants were 

removed. The plant community or vegetation type can 

thus be defined by the ecotone at which the shift in 

dominance in conspicuous species occurs. A number of 

types of ecotone are described by Daubenmire (1968) 

ranging from ecotones with fixed positions determined 

by a relatively immutable environmental discontinuity 

to those which may be properly called tension zones. 

In tension zones the transition may be abrupt as a 

result of plant interactions, especially competition, 

even though the extrinsic factors exhibit a continuous 

gradient, or the transition may be a gradual blendinJ 

of two vegetation types that reflect a gradual blending 

of two distinct factor complexes. Daubenmire (1968) 

also distinguishes between this type of ecotone and one 

in which two vegetation units interdigitate rather than 

merge by degrees terming the latter a mosaic ecotone. 

Quite different and distinct are the boundaries which 

result from the destruction of part of an established 

vegetation and the successional develop1nent of a new 

vegetation alongside or within the already established 

vegetation. Perhaps the ~reatest complexity in 

determining vegetation boundaries arises during 

intermediate stages of succession when species may be 

growing amongst others with which they rarely associate 
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once the principle of competitive exclusion operates to 

restore equilibrium. 

Much of Daubenmire 1 s (1968) interpretation is 
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. contradictory to the interpretation of advocates of 

gradient analysis such as Whittaker (1967, 1973), Dray 

and Curtis (1957), and Curtis and l1cintosh (1951). In 

fact Daubenmire uses the evidence of competitive 

exclusion, the resulting ecotones, and the way in which 

this enables the definition of vegetation types or 

communities to deliberately argue that the 

individualistic concept of species distribution and the 

continuum are untenable. The continuum-discrete 

community controversy is discussed in detail in Clarkson 

(1977) as are the problems associated with the use of 

ordination and classification techniques advocated by 

the supporters of each viewpoint. Some recent studies 

have shown that both with regard to the methods of 

analysis and the interpretations of distributions that 

the viewpoints may not be antithetical and that species 

distributions may be interpreted as either discrete or 

continuous depending on different circumstances. Thus 

for example Beals (1969) showed that on steep gradients 

the vegetation itself imposed disjunctions on an 

extrinsically continuous environmental gradient whereas 

along gentle gradients this did not occur and Clarkson 

(1977) showed that either continua or discrete vegetation 

types could be emphasized at different locations on 

Egmont. Above all much of the plant association 

controversy relates to the degree of emphasis placed on 

overlap of distributions, how alike two sta;ds of 
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vegetation need to be before they are considered to 

belong to the same type, what are acceptable methods of 

samplin~ and analysis of vegetation, and the purpose of 

studying the vegetation. In fact the work of supporters 

of both points of viiw can be demonstrated to contain 

some common ground and some of the argument is largely 

semantic, a criticism which could also be levelled at 

earlier work of the present author (Clarkson, 1977). 

It has already been noted in Chapter 1 that no two 

patches of vegetation are exactly the same and in 

several places in Chapter 4 that the definition of 

vegetation types is arbitrary. ilowever, as Daubenmire 

(1968), Deals (1969) and Clarkson (1977) have shown, 

vegetation boundaries may be either abrupt or gradual 

and this is also apparent in considering the ecotones 

described in this study. Thus the definition of 

vegetation types is more arbitrary in some instances 

than in others depending on the ecotone described. The 

boundary of black beech forest on sandstone ridgecaps 

is an ecotone of the first type described by Daubenmire 

(1968) and other boundaries relate to disturbance such 

as slips or debris flows. Many of the boundaries 

however are more like the tension zones described by 

Daubenmire (1968) including the change from lower 

montane forest-to montane forest at 790m, on Pouakai 

and Egmont, and the more marked forest shrub interface 

on Pouakai and Egmont. Thus the complete range of types 

of ecotones or transition zones has been described in 

Chapter 4. The presence of these ecotones also relates 

to co1npetitive exclusion of species in relation to a 
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number of different combinations of environmental chan~e. 

The black beech forest boundary relates directly to the 

different substrate and thus moisture and soil conditions 

encountered on the sandstone ridgecaps as opposed to the 

mixed mudstone and sandstone colluvium of the lower hill 

slopes of the Taranaki Upland. The belts or girdles of 

vegetation around the margins of the Potaema Bog and 

Ahukawakawa Swamp relate to the gradual lessening in 

depth of water and the consequent improvement in factors 

such as oxygeri availability for plant roots. Finally 

the altitudinal transition zones relate to the gradual 

deterioration of environmental conditions as described 

already in the climate section of Chapter 2. 

Unfortunately this pattern of change is complicated by 

the recent volcanic and other disturbances also outlined 

in Chapter 2. Further details of how the environment 

changes along altitudinal gradients and which 

environmental factors are considered most important in 

determining vegetation ecotones and thus the boundaries 

for vegetation types are given in the remaining sections 

of the discussion in which the ve~etation of the Kaitake, 

Pouakai and Egrnont volcanoes is compared as is the 

vegetation of the major landforms: mountains, ring 

plain and upland. 

2. KAITAKE, POUAKAI AND EG~ONT: A COMPARISON 

It was noted in Chapter 2 that the Taranaki Volcanic 

Succession resulted in a series of progressively youn~er 

volcanic landforms. A parallel sequence in overall 

vegetation composition and structure could therefore be 
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expected. All of the results presented in Chapter 4 

provide the basis for such a comparison of the vegetation 

of the three volcanoes of Egmont National Park and for 

an examination of this expectation. Figure 5.1 

summarises some key features of the vegetation on each 

of the three mountains reve~ling a number of significant 

differences between each of them. 

Egmont, the most recent volcano, still relatively 

intact and reaching 2518m a.s.l., exhibits vegetation 

ranging from lower montane podocarp-broadleaved forest 

through to moss-herbfield, fellfield, and rock and 

scoria communities. The older more dissected Pouakai 

by comparison is of insufficieit altitude to exhibit 

true moss-herbfield or fellfield although it does have 

extensive herbfields relating to poor drainage 

conditions. Both Pouakai and Egmont have tussock 

grassland, tussock-herbfield, tussock-shrubland and 

shrub-tussockland. Shrub s~ecies grow to the top of 

Pouakai and the average shrub line is at an equivalent 

altitude on Egmont althou~h both inaka and ,lete odo~a 

reach altitudes in excess of 1675m on EGmont. The 

treeline as represented by the upper limit of emergent 

kaikawaka is higher on Pouakai (1190m) than on Egmont 

(1130m). The upper limit of top stratum kamahi on 

Pouakai (1160m) is also higher than on Egmont (1130m). 

This incidentally is higher than the upper limit of 

kamahi (3600 1 -1099m on Mt Tarawera) described by Wardle 

(1966). The upper limit of emergent rimu is 

approximately 790~ on both ~gmont and Pouakai. Kaitake, 

the oldest and most dissected volcanic remn~nt reaching 
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only 684m a.s.l., supports forest vegetation to the top, 

although some areas on the rocky peaks have only a 

covering of shrubs or herbs and grasses. 

Alpine vegetation 

The moss-herbfield, fellfield, rock and scoria 

communities of parts of Egmont have been described 

already in Clarkson (1977) and further descriptions of 

these vegetation types at North Egmont and Mangahume are 

included in Chapter 4. Appendix 8 lists all of the 

species recorded in these vegetation types on Egmont and 

the list includes a number of species not recorded on 

Pouakai or Kaitake. These species include Polydiichum 

cydiodiegia, Ryiidodpe~ma vi~ide, Poa novae-zelandiae, 

Colo&anihud sp. unnamed, ~ontia sp., lpiloiium glalellum 

and Ca4e~ py~enaica var. cephaloied. All of these 

species with the exception of Ryiidodpe~ma vi~ide 

ccmmonly distribute above 1500m and could therefore be 

considered as high altitude species riot likely to be 

found on the much lower Pouakai and Kaitake mountains. 

However, the prominence of Ryiidodpe~ma vi4ide in low 

altitude sites, for example on Mt Tarawera in the central 

North Island, could mean that its absence from Pouakai 

is a reflection of the different successional stage of 

the vegetation or alternatively that it is intolerant of 

poor drainage. 

Tussock-shrubland and shrub-tussockland 

The composition and structure of the tussock­

shrubland and shrub-tussockland on Egmont and Pouakai has 



already been described in Chapter 4 however Table 5.1 

provides a summary of the relative frequency and 

relative cover indices of top stratum species recorded 
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in the two locations and highlights the major differences 

between the two locations. As well, lists of all the 

species recorded in the ground cover of this vegetation 

are found in Appendices 3 and 7. Although on both 

Egmont and Pouakai the two leading species both in terms 

of relative frequency and contribution to cover are red 

tussock and Hele odo4a agg., there are differences in 

the composition and in the relative importance of other 

species. The most significant differences centre on thi 

importance of Schoenu~ pauciteo~u~ and Cop4o~ma 'paludo~a' 

at the Pouakai location and Co~ia4ia plumo~a on Mt Egmont. 

Schoenu~ paucitlo4u~ is the third most important species 

both in terms of frequency and cover contribution 

recorded in the Pouakai sample yet it is absent from Mt 

Egmont. Cop~o~ma 'paludo~a' occurred in 35.5% of the 

sites on Pouakai and was also unrecorded from Mt Egmont. 

Co4ia4ia plumo~a occurred in 19.2% of the sites on Egmont 

but was never seen on Pouakai. These differences in 

floristic composition of the top stratum highlight the 

major differences between habitats at comparable 

altitudes on Pouakai and Egmont. Schoenu~ paucitlo4u~ 

is well documented as a species prominent in very poorly 

drained sites (see Campbell, 1964) and much of the 

tussock-shrubland and shrub-tussockland on Pouakai is 

very poorly drained by comparison with that on Egmont. 

Many sites on the extensive rolling tops of Pouakai are 

very flat, there is a considerable development of peat 
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Table 5.1 Egmont and Pounkai tussock-shrubland: a 

comparison 

Egmont Pouakai Egmont Pouakai 
R.F. R.F. R.C.I. R.C.I. 

Chionocheoa 4Ui4a 96.1 96.8 2.8 1 • 9 
H.e.fl.e. odo4a 84.6 90.3 5.9 5.3 
Scho.e.nu-o pauci/f..04u,t, 77.4 5.5 
D4acophyUum 

/if..i-/,.olium 69.2 64.5 6.9 7.2 
Ca-oliinia 

vauvUl i.e.4-6 ii 69.2 48.4 6.8 10.4 
5 .e.n I?.. C io 

.e.f..a.e.agnito e iuli 69.2 41.9 7.0 9.9 
Co/MOiima 'patudolia' 35.5 11. 7 
Ranuncufuli nivicof..a 46.1 48.4 10.4 10.5 
Co p40liflza 

p-o.e.udocun.e.ata 57.7 25.8 8.5 12 .1 
Pli.e.udopanax col.e.n-ooi 38.5 25.8 11 • 8 12.7 
Ou4iliia mac4ophytf..a 

var. fllaC40phyef..a 38.5 3.2 11 • 1 14. 9 
Poa f..a.e.v iii 38.5 32.2 1L3 11.2 
Cop4o-oma d.e.p4.e.-olia 11.5 25.8 14.0 13.0 
H.e.l.e. lii4icta var • 

.e.gmoni iana 23 .1 3.2 13. 0 14. 7 
Pli.e.udopanax liimpf...e.x 19.2 9.7 1 3.8 14. 2 
Co4ia4ia pf..umo1;a 19.2 12.7 
A-ot.e.tia sp~ unnamed 1 5. 4 29.0 1 /~. 0 13.2 
~y41iin.e. diva4icaia 15.4 25.8 13.6 12. 7 
(jautihl?..4 ia sp. 

unnamed 16 .1 13.5 
Hi.e.4ochto.e. 4 .e.d o t .e.n 1; 7.7 14. 3 
Ii i.e.40 ch to .e. 

no va.e.- z.e.t and i a.e. 29.0 12. 5 

R.F. = Relative Frequency 

R.C.I. = Relative Cover Index 



and flushes and seepages are common. In contrast on 

Egmont the underlying bedded ash and lapilli coupled 

with steep slopes allow freer drainage of most sites. 
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Structural differences were also apparent between 

the vegetation sampled at comparable altitudes on Egmont 

and Pouakai. On Pouakai the vegetation is generally of 

lower stature, shrubs are more widely spaced and there 

is a more extensive ground cover of herbs. These 

differences are also a function of the poorer conditions 

of drainage on Pouakai. The differences evident in 

comparing the composition of the top stratum of the 

vegetation are further emphasized by the composition of 

the ground layer. Sphagnum (Sphagnum sp. c~idiatum?) 

is present as a ground cover component in a number of 

places on Pouakai and O~eoiotud pectinaiud is often a 

leading dominant. Species recorded on Pouakai (see 

Appendices 3 and 7) but not on Egmont which further 

attest to the greater extent of poorly drained habitats 

include Butiinetta hooke~ii and Cetmidia deiacea. The 

importance in the sites at Egmont of Co~ia~ia ptumo~a, 

an early successional species, and like other Co4ia~ia 

spp. supporting bacteria capable of fixing atmospheric 

nitrogen (see Silvester, 1978 and Allen, et. al. 1966), 

emphasizes the fact that much of this vegetation is at 

earlier stages of development than the vegetation at 

comparable altitudes on Pouakai. The widespread 

occurrence on parts of Egmont of shrub rings and 

Co~ia~ia rings characteristic of developing vegetation 

(described in the North Egmont section of Chapter 4) is 

also evidence of this difference. Species recorded on 
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Egmont but absent from or of little importance on Pouakai 

which further emphasize these differences in the 

vegetation are nueheenleckia axielani-0, Pimelea pno-0inaia 

and Cyaihode-0 tna-0eni. The presence of a number of other 

species on Pouakai which are absent from Egmont is more 

difficult to explain in terms of limited availability of 

suitable habitats and probably relates to the fact that 

they have simply failed to colonise Egmont as yet. 

Plants belonging to this category include Podocanpu-0 

nivaei-0, ~icnoeaena colen-0oi, Hele odona ''prostrate", 

9auethenia sp. unnamed x Penneliya macno-0ligma and Hele 

leinagona var. Podocanpu-0 nivali-0 was recorded on 

weathered rocky outcrops on Pouakai, a habitat also 

available on Egmont. The performance and distribution 

of Podocanpu-0 niuati-0 in Tongariro National Park also 

seems to confirm that there is no real reason why this 

species could not grow successfully on Egmont. The 

presence of Hele odona "prostrate" only on Pouakai can 

not be explained without first clarifying its taxonomic 

status and the presence of 9auethenia sp. unnamed x 

Penneiiya macno-0iigma is particularly puzzling considering 

one of the parents, Pennellya macno-0iigma, was not 

recorded at all. Perhaps the greatest differences between 

the vegetation on Egmont and on Pouakai are represented by 

sites of easterly aspect (1158m) near the lower limit of 

shrub-tussockland on Maude Peak. Here red tussock, 

kamahi, kaikawaka, broadleaf, inaka, mountain cottonwood 

and Hele odona are all found growing together. This 

overlap in the distribution of major species never occurs 

on Mt Egmont. 
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Shrublan1 

Leatherwood dominated shrubland is the most 

widespread vegetation type between 1O95m and 128Om on 

Egrnont and between 1O66m and 128Om on Pouakai. On both 

Pouakai and Egmont the overall dominance by leatherwood 

and the fact that most of the subdominant species are 

common to both locations, for example inaka, Cop~o~ma 

p~eudocuneata, P~eudopanax ~impeex, P~eudopanax coeen~oi 

and Cop~o~ma 'taylo~ae', clearly shows the similarity 

of the vegetation type on both mountains. There are, 

however, subtle and important differences in composition 

and structure. Some of these features have already been 

noted with reference to Figure 5.1. The higher tree­

line of kaikawaka on Pouakai means that in many 

locations kaikawaka is emergent above a lower stratum 

of leatherwood, particularly alongside drainage channels 

or small stream tributaries as at the Maude and Mangorei 

Track locations or on poorly drained sites as at the 

Dover Track location. As well, the higher upper limit 

of kamahi in the top stratum means that in many places 

on Pouakai there is a direct interface between kamahi 

and leatherwood. The kamahi forest thus grades almost 

imperceptibly into leatherwood shrubland. As well, on 

Pouakai kamahi may be found as a top stratum associate 

of kaikawaka, a much less common occurrence on Egmont. 

On Egmont kaikawaka is more prominent at lower elevations 

and often associated with disturbances such as slipping 

as described for North Egmont. 

Top stratum and second stratum differences in 

composition between the leatherwood shrubland on Pouakai 
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and Egmont centre on the presence of Cyathea colen4ol, 

Hele venu4iuta and Otea~la capllta~lh on Pouakai and 

A~l4totella t~utlco4a and Olea~la lllcl/-olla on Egmont. 

The fact that a species like Cyaihea coten4ol with such 

readily dispersed spores has not established on Egmont 

is hard to understande All of the species cited are 

however localised in distribution and were only rarely 

of importance with regard to cover contribution of the 

vegetation. Far more significant is the generally 

greater contribution to cover of inaka on Egmont than 

on Pouakai, a feature relating to the widespread 

instability of slopes on Egmont and the predominance of 

inaka at a stage of development in the vegetation prior 

to leatherwood assuming dominance. In contrast, on 

Pouakai, inaka is prominent on the many poorly drained 

sites on the extensive rolling tops particularly nearer 

the Maude and Henry Peaks. 

Ground cover species prominent in the shrubland of 

both Pouakai and Egmont are Btechnum capen4e agg. and 

A4iella sp. unnamed. Some of the ground cover species 

recorded on Pouakai again emphasize the poorly drained 

'peaty' soils while on Egmont they point to the early 

stages of vegetation development. Thus on Pouakai 

sphagnum, Al~otanella cae4plio4a, 9ahnla spp., and a 

range of Ca~ex spp. were all recorded in the ground 

cover while on Egmont Co~la4la pl~ldlolde4 and Co4la4la 

plumo4a were prominent mainly in openings in the shrub 

canopy or slip faces as described at North Egmont. 

The presence of a leatherwood dominated shrubland 

in many places below 1150m at east Egmont relates to the 
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past history of volcanic disturbance in particular the 

Burrell eruption. This is discussed in more detail in 

the following section on montane forests. Above 1150m 

however, most of the leatherwood shrubland could be 

considered as a 1 cliinax 1 vegetation type in that at these 

altitudes the climatic conditions, steep slopes and 

skeletal soil~ are unsuitable for the development of ~ny 

sort of forest vegetation. 

Wardle (1965), taking Oeea~ia coeen/2oi as an example, 

speculates on the significance of the xeromorphic 

characters of plants growing in subalpine environments. 

All of the features described by Wardle (1965) for Olea~ia 

colen/2oi (including rigid leaves densely tomentose below 

and thin flaking bark) as adaptations to a cool wet cloudy 

subalpine environment are shared by leatherwood (Senecio 

elaeagnitoliu~) and the same argument could be advanced 

taking it as the example. Leatherwood could thus be 

considered as an 'ecological equivalent' to Olea~ia 

colen/2oi on the Tararua Range in the North Island. At 

both places the climatic conditions are extremely similar 

particularly with regard to the high rainfall and common 

occurrence of fog and mist, a fact noted by Zotov (1938) 

and offered as an explanation for the relatively low 

timber-line on Egmont and the Tararua Range. Unfortunately 

there is probably no location on Egmont where the timber­

line or tree-shrub interface is presently a good indicator 

of the true climatic limits of tree growth because of the 

very recent history of volcanic disturbance there. 



Montane forest 

Although forest vegetation is found on all of the 

volcanoes only Pouakai and Egmont are high enough to 

support true montane forest. Floristically and 

structurally the montane forests of Pouakai and Egrnont 

are very closely related particularly the high altitude 

karnahi forest· (goblin forest). The differences between 

the two relate to the higher altitudinal limit of karnahi 

on Pouakai. The direct interface between kamahi and 

leatherwood in places on Pouakai means that many of the 

species found in the leatherwood shrubland are relatively 

more prominent in the understorey of the kamahi forest 

on Pouakai than on Egmont. Of all the locations sampled 

on Egmont none showed a direct leatherwood-kamahi 

interface. Instead a forest type in which Hall's totara 

and/or kaikawaka are emergent above a broadleaf-mixed 

shrub stratum occupies the space between kamahi (goblin 

forest) and leatherwood shrubland. Figures 5.2, 5.3, 

5.4, 5e5, 5.6 and 5.7 show the results obtained by 

sampling across the forest-shrubland interface at five 

separate locations on Egmont and one on Pouakai. Some 

of this data was presented originally in Clarkson (1977). 

Although only estimates of the top stratum species 

distributions, field observations at each of these 

locations confirm that these estimates adequately 

summarise the change in the vegetation which occurs at 

the forest-shrubland interface. The figures are arranged 

in a sequence from north to south and, as well, an 

estimate of the relative impact of the Burrell eruption 

(1655 A.D.) at each location is indicated by the 
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approximate depth of lapilli as reported by Druce (1966) 

and Tonkin (1970). 

The highest altitudinal limits of kamahi are 

generally shown at the locations which received the 

least impact from the Burrell eruption with the only 

exception being the Lake Dive location. Thus moving 

from Dawson Falls to Henry Peak there is a gradual 

increase in the upper limit of kamahio This feature of 

the vegetation probably relates directly to the effect$ 

of the Burrell eruption in that the greatest depth of 

Burrell lapilli (30-38cm) is recorded at the Dawson 

Falls location while the smallest (a trace) is recorded 

at the Henry Peak location. 

At Dawson Falls any kamahi located at higher 

altitudes than at present prior to the Burrell eruption 

would have been damaged physically and chemically by 

the ash and lapilli showers and additionally may even 

have been scorched. At altitudes above 950m this 

promoted a vigorous growth of Hall's totara probably 

already present as saplings or small trees beneath the 

fatally damaged kamahi and shrub canopy. Below 950m 

some of the canopy gaps created were colonised by kanuka, 

a species well known as light demanding and early 

successional. The ability of some of the damaged kamahi 

to resprout from epicormic shoots probably enabled a 

r~pid return to dominance below 950m. The presence of a 

number of dead trunks of Hall's totara projecting through 

the lapilli beds indicate that many individuals of this 

species were killed. The rapid decay rate of kamahi as 

compared to Hall's totara would have removed any evidence 
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of the mortality rate of kamahi. Many of the kamahi 

present now however have begun life epiphytically on the 

Hall's totara remnants. Although both pre-Burrell 

Hall's totara and kaikawaka occur at Dawson Falls only a 

very limited number of kaikawaka are to be found above 

970m. Between 970m and 1070m near the summit track there 

is a small group of kaikawaka many with short boles and 

adventitious roots which attest to the fact that they are 

pre-Burrell. Twelve of these trees were dated by Mr P. 

Dunwiddie (Tree Ring Laboratory, Tuscon, Arizona). The 

oldest (with a d.b.h. of 55cm) is 412 years old and at 

least eight of the trees predate the Burrell eruption 

(1655 A.D.). The remaining trees probably established 

within 50 years of the end of the Burrell eruption in 

canopy gaps created by the damage. 

At Stratford and York Road the kamahi upper limit 

is slightly higher than at Dawson Falls. Kaikawaka is a 

more important component of the top stratum of vegetation 

at Stratford than at Dawson Falls and is absent from 

York Road. The absence of kaikawaka from the top stratum 

at York Road has already been noted in Chapter 2 (in the 

section describing Human Activity in the national park) 

and appears to result from the logging of kaikawaka in 

the early 1900 1 s. The presence of top stratum kaikawaka 

at comparable altitudes on the ridges adjacent to the 

York Track supports this contention as does the presence 

of a number of smaller shrub size kaikawaka in the 

disturbed area near Quarry Bluff on the York Track. At 

Stratford between 1050m and 1100m there are some large 

short baled multi-leadered kaikawaka emergent above the 



leatherwood shrubland canopy. These trees obviously 

predate the Burrell eruption and along with sites like 

those near the Plateau (1143m) which support a post­

Burrell Hall's totara forest-shrubland these features 

point to the fact that the upper limits of forest here 

are determined mainly by the recent volcanic 

disturbances.' 
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At North Egrnont the karnahi upper limit is 

considerably higher than at Dawsoft Falls and the lesser 

impact of the Burrell eruption as indicated by 2.5-5.0cm 

depths of Burrell lapilli at this location probably 

accounts for this. Kaikawaka is a particularly important 

component of the vegetation between 1000m and 1120m at 

North Egmont~ Judging by bole lengths and the presence 

or absence of adventitious roots, less than 10% of the 

trees at North Egmont appear to predate the Burrell 

eruption. The population age structure relates more 

closely to other disturbances notably the slip faces 

already described in the North Egmont section of Chapter 

4 and flooding on the margins of the Ngatoro Stream. 

The presence of large kanuka along stream margins below 

the old chalet site also points to the importance of 

this type of disturbance to the vegetation composition 

and structure. 

The Lake Dive location exhibits the lowest upper 

limit of kamahi of all the locations depicted (below 

944m a.s.l.). According to Druce (1966) and Tonkin 

(1970) only a trace of the Burrell lapilli can be found 

in the vicinity of Lake Dive. It might have been 

expected therefore that the upper limit of.kamahi at 
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this location would be as high as that at North Egmont. 

Instead as already described in Chapter 4 extensive 

stands of kaikawaka and Hall's totara occur there. This 

location requires more detailed investigation (age­

diameter study) in order to determine how the development 

of these kaikawaka stands relates to the recent volcanic 

history of Egmont. It is possible (as noted by Clarkson 

1977) that the much lower upper limit of kamahi at this 

location relates to the climatic conditions. By 

comparison to similar altitudes on the eastern slopes of 

Egmont this location has longer snow-lie during the 

winter months, lower precipitation rates, lower 

insolation in late afternoon and is more directly exposed 

to salt-laden sea winds. These features of the climate. 

would all favour development of a kaikawaka and Hall's 

totara forest instead of a kamahi dominated forest. 

On Henry Peak in the Pouakai Range there is a direct 

interface between leatherwood and kamahi. The forest­

shrubland boundary is therefore very hard to define 

particularly in valleys and on ridge sides where kamahi 

extends to its upper altitudinal limit as an almost 

prostrate shrub. The altitude at which this interface 

occurs, however, shows that kamahi has only a slightly 

higher upper limit in the top stratum than at North 

Egmont. Kaikawaka in contrast is present at much 

higher altitudes than at North Egmont or any of the 

other Egmont locations depicted. Kaikawaka trees on 

Henry Peak are present more as emergents above a 

leatherwood shrub canopy than is the case at the Egmont 

locations where broadleaf and other tall shrubs such as 
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P~eudopanax ~implex and P~eudopanax colen~oi are 

prominent. The pattern of vegetation change (see Figure 

5.2) implies that a compression of the floristic changes 

occurs on Pouakai because of the steepening of the 

altitudinal gradient and a corresponding reduction in 

the available horizontal space for species to distribute. 

For this reas6n, as well as the fact that species are 

closer to their 'natural' upper limits on Pouakai, the 

overlap between the major species in the top stratum is 

greater along the altitudinal gradient on Pouakai than 

on Egmont. At present at locations like North Egmont 

forest species as components of the top stratum are below 

their potential upper altitudinal limit. The past 

history of volcanic disturbance and continuing instability 

of the upper slopes prevents anything but temporary 

extensions to forest species upper limits. Thus the 

species ecotones determined at the forest~shrub interface 

on Egmont at least mainly reflect those disturbances 

rather than the deterioration of climatic factors along 

the altitudinal gradient. On Pouakai however, the forest­

shrubland ecotone relates more closely to the 

deterioration of climatic factors and thus the replacement 

of the tree growth form by the better adapted shrub growth 

form. 

Kamahi forest (Goblin Forest) 

Where kamahi is particularly prominent (between 850m 

and 975m) on Pouakai and Egmont a very distinctive forest 

is found. Cockayne (1928) noted that 1 on Mt Egmont 

kamahi forest is so striking that it has received the 



popular and expressive name of 11 Goblin Forestu. It 

occurs as a distinct belt from the neighbourhood of 

Dawson Falls to the North Egmont house and it probably 

extends right ~ound the mountaino ■■ Weinmannia decrease 

in stature and becomes much-branched, the branches at 

first more or less erect, but with increase in altitude 

they extend far horizontally and are gnarled and 

irregular in shape. Both trunks and branches are 

covered densely with mosses, liverworts and filmy ferns 

(Hymenophyttum muttltidum, H. vilto/2um, H. ttalettaium) 

which could not be in such profusion but for the 

frequent rain' (Cockayne, 1928, p.269, 270). 

Epiphytism reaches its zenith in these forests 

with many of the top stratum individuals of kamahi 
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having themselves begun life epiphytically on logs or 

stumps of other individuals. As well, many of the top 

stratum kamahi support large epiphytic shrubs and trees 

both of kamahi and other species such as P/2eudopanax 

~imptex, P. coten/2oi and broadleaf. Hall's totara, often 

festooned with Weymouthia motti/2 and broadleaf, are the 

most common top stratum associates of kamahi although 

extensive patches of pure kamahi forest are common. The 

closed, tight knit canopy, distinctly two layered 

appearance of the forest and understorey, and lack of 

lianes add to its character. Forest of this type is well 

developed at Dawson Falls (Summit Track, Ridge Track), 

Stratford (Kamahi Walk, Moss Walk, Curtis Falls Track) 

and North Egmont (Connett Walk). One woody species 

recorded in this forest type on Egmont and nowhere else 

was At/2euo/2mia pu/2ilta. 
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This forest type does not occur right around the 

mountain as postulated by Cockayne (1928) but instead 

cuts out in the vicinity of the Minarapa Stream on the 

north-eastern side of Egmont and above the Oaonui Hut on 

the south-western side. On these western slopes of the 

mountain seral shrub communities in which kanuka is 

prominent gro~ on the series of fans formed from debris 

flows washed down from the unstable slopes (according to 

Drue~ 1964, after the Newall eruptions). In some places 

notably near Holly Hut on the north-eastern side of 

Egmont 'islands' of kamahi forest can be found 

establishing amongst predominantly shrub communities 

particularly near stream sides and in sheltered valleys. 

The most important environmental factors governing 

the composition and structure of goblin forest include 

the exceptionally high rainfall (6340mm at Dawson Falls), 

the high incidence of fog and mist, high humidities, 

steepness of slopes, exposure to wind, and the 

considerably lower temperatures recorded at these 

altitudes (see Climate section Chapter 2). The direct 

and indirect effects of all of these factors on the 

vegetation of tropical mountains have been described by 

various researchers including Leigh (1975), Grubb (1974), 

Whitmore (1975), Van Steenis (1962, 1972) and Grace 

(1977). Cloud and mist and subsequent high humidities 

affect transpiration rates and photosynthesis is limited 

by the lowered light intensity and quality. As well, 

temperatures are further lowered during periods of cloud 

and mist cover. The high rainfall causes leaching of 

nutrients from soils so that the rate of nutrient cycling 
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from litter layers is a regulator of plant growth and 

may lead to dwarfing and gnarling of trees. It has 

already been noted in Chapter 2 (Geology and Soils) that 

Tonkin (1970) described the Tahurangi and Burrell soils 

as impoverished. The high wind velocities.and exposure 

to wind has additional dwarfing and shaping effects on 

the vegetation and in contradiction to the comments of 

Grubb (1974) regarding the importance of wind in 

determining forest structure on tropical mountains, the 

canopy is often directionally wind clipped. The lower 

temperatures characteristic of these altitudes (see 

Climate section Chapter 2) slow down growth rates, 

shorten the growing season and even cause die-back of 

tender new growth. Thus in contrast to the situation on 

tropical mountains there is good reason to believe that 

wind and temperature are of considerable importance on 

Egmont. The goblin forest on Egmont has snow blanketing 

the canopy layer of the forest on occasions during the 

winter season, a feature not at all characteristic of 

tropical mountains. 

The leaves of kamahi parallel the characteristic 

leaf structures reported for high altitude forest 

species (Grubb 1974) in that they are smaller, thicker 

and tougher than leaves of other species from lower 

altitude forest. Accordingly they are probably adapted 

to trade off the various problems associated with cloud 

and mist, short lived sunny periods, and the loss of 

minerals such as potassium and phosphorus from live 

leaves through leaching by the extremely high rainfall. 
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Lower montane 2 lowland and semi-coastal forests 

Lower montane and lowland forests, that is forests 

below the upper limit of emergent rimu (790m), occur on 

Egmont, Pouakai and Kaitake. The lower montane forest 

(forest above 450m usually characterised by the 

prominence of kamahi) on Pouakai and Egmont is 

extremely similar floristically, physiognomically and 

structurally. On both Egmont and Pouakai the lower 

montane forest is a podocarp-broadleaved forest mainly 

rata-rimu/kamahi forest. At east Egmont however rimu 

densities are extremely low (less than one tree per 

1000m2) in places and in many cases the forest is more 

of a mixed broadleaved forest in which kamahi, mahoe, 

hinau and rata are prominent. The rata are emergent 

above the remainder of the forest and result from 

epiphytic establishment on rimu most now long dead. 

The poor regeneration performance of rimu is in marked 

contrast to that of kamahi and miro and has been 

described already in the North Egmont section of Chapter 

4. Moving from north to south on the eastern side of 

Egmont mahoe becomes more prominent than kamahi and this 

has been attributed by Druce (1964) to a combination of 

partial destruction of the previous forest and the 

increased fertility of the soil following the 

•topdressing' of ash. A smaller scale pattern is also 

apparent within this type of forest, mahoe being more 

prominent on the flatter sites and kamahi on raised 

ground or at stream margins. This pattern could also be 

related to ash being stripped off raised ground and 

collecting in hollows. 



Most of the lower montane forest on Pouakai is 

rata-rirnu/kamahi forest although rimu densities are 

higher in places (for example the Maude Track) than at 

North Egmont. In other places rimu is absent from the 
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top stratum as for example in the rata-karnahi forest on 

the south-western slopes of Pouakai where as Druce (1964) 

notes the fore;t developed on burnt logs of the previous 

forest destroyed by fires strated by the Newall eruptions. 

Terrestrial rata-kamahi forest also established directly 

on the fans formed by debris flows on the west side of 

Egmont. In the vicinity of the Stony River at Blue Rata 

Scenic Reserve is a small remnant of the forest which 

according to Maxwell (1947) originally covered 'scores 

of acres' of stony ground on either bank of the Stony 

River where it emerged from the national park boundary. 

Clarkson, B.R. (1980) describes the forest at Blue Rata 

Scenic Reserve as comprising a canopy dominated by 

kamahi with components of tawa, hinau and rewarewa. 

Scattered terrestrial rata emerge above the canopy 

making this a rata/kamahi forest. 

Forest in which kamahi is extremely dominant and in 

which there are almost no emergents occurs as a fringe 

alongside most of the large rivers such as the 

Waiwhakaiho and Manganui. Terrestrially established rata, 

other broad-leaved trees and podocarps are scattered only 

occasionally amongst the kamahi. 

At comparable altitudes to the lower montane forest 

of Pouakai and Egmont there is on Kaitake a steepland 

variant of podocarp-broadleaved forest. Near the summits 

of Kaitake, Pioke and Patuha this forest resembles 
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physiognomically the goblin forest of higher altitudes. 

This forest has been described in detail in the Kaitake 

and Physiognomy and Structure section of Chapter 4. 

Kamahi dominates the forest and it is dwarfed, windshaped 

and often multi-leadered. Away from the mdre exposed 

peaks mire is occasionally emergent above the kamahi 
' 

canopy. The forest is distinctly two layered and 

although filmy ferns and a &eymouthla sp. (Weymouthla 

sp. cochlea~ltolla?) are present the kamahi is not as 

thickly clothed with epiphytes as in the true goblin 

forest. Floristically however the forest here is more 

closely related to the lower montane forest of Pouakai 

and Egmont. This critical difference to the true goblin 

forest is evidenced by the presence of species of lowland 

distribution in the canopy, for example rewarewa, and the 

scarcity of montane species such as broadleaf and Hall's 

totara. As well, because of the stunting of the forest, 

species such as pigeonwood, taro and soft tree fern which 

do not reach the top stratum at comparable altitudes on 

Egmont or Pouakai, are also associated with kamahi in the 

top stratum. This forest type is not found anywhere else 

within the national park. Although all the woody species 

found in this forest with the exception of Cop~o/2ma 

colen/2ol occur on Egmont and Pouakai a number of non-woody 

species were recorded here and nowhere else within the 

park. These include Pho~mlum cooklanum, Llte~tla 

g~andltlo~a and Phymaio/2o~u/2 novae-zelandlae. 

The ecotone between lower montane (steepland forest) 

forest and the lowland forest on Kai take is described in. 

detail in the Kaitake section of Chapter 4. The 



important environmental factors responsible for this 

major changeover in species dominance and the associated 

changes in physiognomy and structure include the rapid 

steepening of slopes, increased exposure to wind, and 
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the tendency for cloud and mist to cover the Kaitake 

peaks particularly in the afternoon. The ecotone between 

lower montane forest and lowland forest which occurs at 

approximately the same altitude on Egmont and Pouakai is 

less marked probably because slopes are more gentle, 

less exposed, and the cloud base is generally higher on 

these larger mountains. In particular the changes in 

physiognomy and structure of the vegetation are not as 

marked as is the case on Kaitake. 

Lowland and semi-coastal forest 

Below 450m on Kaitake is a lowland podocarp­

broadleaved forest. Tawa, which is only important for a 

short distance inside the national park boundary on the 

eastern slopes of Egmont and on Pouakai, is prominent in 

many places on Kaitake. Important associates of the 

tawa are kamahi, rewarewa, hinau and rimu. With 

decreasing altitude on the west and north-west slopes of 

Kaitake kohekohe, pukatea, nikau and rewarewa become 

prominent so that below 300m the forest is a semi-coastal 

type. Floristically this forest is unique within the 

national park as the park boundaries on average occur at 

450m at east Egmont and on Pouakai thus effectively 

excluding the possibility of this type occurring at any 

other location. Woody species and tree ferns recorded 

only in these Kaitake forests within the national park 
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include titoki, ramarama, taurepo, kawakawa, nida 

.1;,alicitolia, ngaio, puriri, Cyathea cunnlnghamii, Solanum 

avicula~e and Pa.1;,.1;,i/lo~a tet~and~a. Some examples of 

non-woody species recorded within the national park only 

in this forest type include A~th~opodium candidum, 

Bot~ychium 4lto~me, and Dlchond~a ~epen.1;,. 

Swamps and bo izs 

The Ahukawakawa Swamp and Potaema Bog are the major 

'wetland' vegetation features within the national park. 

Ahukawakawa Swamp (914m a.s.l.) as well as being some 

244m higher above sea level than Potaema Bog (760m 

a.s.l.) has as the term swamp suggests much more 

extensive areas of open water. As a result there are 

considerable differences in the vegetation composition 

and structure of both places. The most widespread 

vegetation type at the Ahukawakawa Swamp is tussock­

sedge/mossland while at the Potaema Bog it is a sedge­

rush/mossland. Both Ahukawakawa Swamp and Potaema Bog 

are distinctive because of the combination and numbers 

of different species found there. As has already been 

noted this feature of the vegetation relates to the 

range of plant habitats which can be found within a 

comparatively small area at these locations. Both 

Ahukawakawa Swamp and Potaema Bog support a number of 

species not recorded anywhere else within the national 

park. These species were; at Ahukawakawa Swamp, 

Hymenanthe~a sp. unnamed, N1VLte~a 4al/ou~iana, and 

Plantago t~iand~a and at Potaema Bog, 9leichenia dica~pa, 

Olea~ia vi~gata, tVeomy~iu.1;, peduncuf.rda and Lepido.1;,pl!./l.ma 



audl4ale. 

It can be seen from the above comparison that the 

vegetation of each of the mountains within Egmont 

National Park (Egmont, Pouakai, Kaitake) is different 

both in its composition and structure. To some extent 

this is simply a function of where the original park 

boundaries were set, for example, the small amount of 

tawa forest on Egmont and Pouakai in comparison to 

Kaitake. Where the vegetation is comparable, however, 

the differences relate directly to the sequence of 

landform development associated with the Taranaki 

Volcanic Succession. For this reason each of the 

volcanoes within the national park has something 

botanically different to offer. 
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A complex pattern of species distribution has been 

outlined. Many species are confined to a single mountain 

or part thereof. This feature of distribution results 

from the continuous process of invasion and extinction 

of species as the availability of suitable habitats 

changes. The process is initiated by various disturbances 

to the landscape principally volcanic activity and erosion 

and continues as plants modify and compete for the 

available habitats. Many plant habitats are lost through 

time as a mountain decreases in size and height through 

erosion. There is an associated loss of species which 

grow only in these habitats. 

On Egmont the rate of successional change is still 

very rapid because of its recent history of volcanic 

activity and erosion. By comparison, on the older 

mountains, Pouakai and Kaitake, the vegetation is at a 
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more advanced stage. As well, because Pouakai and Kaitake 

are more eroded and therefore much lower in height, many 

species, particularly those that grow at higher altitudes, 

are no longer found. Conversely, some species now 

growing on Pouakai have, as yet, failed to colonise 

seemingly suitable habitats present on Egmont. 

FORESTS OF EGMONT NATIONAL PARK AND THE TARANAKI LAND 

DISTRICT: A COMPARISON 

At the outset of this study it was noted that only 

within the perspective of the remainder of the Taranaki 

Land District do the key features of the national park 

vegetation become clear. All of the results presented 

in Chapter 4 provide the basis for a comparison of the 

forest vegetation of the park and that in the remainder 

of the Taranaki Land District. In particular the 

sections Distributions of woody species and tree ferns 

(Table 4.22) and Forest remnants and scenic reserves 

enable this comparison. 

This data shows that the forests of the park are 

characterised by the dominance of kamahi while those of 

the ring plain and much of the upland are dominated by 

tawa. As it has already been noted the tawa forests on 

Kaitake provide the common link between these forests. 

Closer examination and comparison of the distribution of 

tawa and kamahi in these forests reveals critical 

differences in the distribution of those species in the 

park, on the ring plain and in the uplands. Tawa grows 

to the top of the Matemateaonga Range (745m a.s.l.) in 

the uplands although as a component of the top stratum 



of the vegetation it is usually only found up to 610m. 

In the national park tawa is rarely a component of the 

top stratum above 450m although the species distributes 

above 760m at North Egmont. Kamahi, on the other hand, 

is prominent in all of the park forests examined with 
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the exception of those below 450m on Kaitake. There are 

two main reasons for these important differences. First, 

the prominence of kamahi in the forests of the park, 

particularly on Egmont below 760m probably results from 

the recent volcanic disturbances. Second, there are 

definite climatic (particularly rainfall) and soil 

differences between the two locations as outlined 

earlier in Chapter 2. The prominence of kamahi 

throughout the forests of the park below 760m could thus 

be interpreted as a successional stage in forest 

development which will eventually lead to a greater 

component of tawa. Alternatively kamahi may always 

remain more important in the forests of the park because 

of the generally higher rainfall, higher relative 

humidity, greater cloud cover and different soil 

conditions. 

A comparison of the forests of the park (below 

760m), ring plain and upland with emphasis on the plants 

most thoroughly recorded (woody species and tree ferns) 

shows that the forests of the ring plain and upland are 

richer in spedies than those within the park. Obviously 

a number of these species, for example the coastal and 

semi-coastal species recorded on the coastal ring plain 

would not be expected to occur in the forests of the 

park. Leaving these species aside woody species and tree 
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ferns wl1ich were not recorded inside the national park 

were PhyCtoceadu/2 inlchomanolde/2, Llf./2ea callcanl/2, 

Lophomyniu/2 olcondaia, Ne/2iegl/2 monlana, Nolhotagu/2 

tu/2ca, Nolhotagu/2 menzie/2li, Noiho/agu/2 /2olandni var. 

/20Candnl, Nolho/agu/2 lnuncala, Panalnophi/2 .micnophylla, 

P/2eudopanax laeiu/2, Qulnllnia /2ennala, Dick/2onia ti4no/2a, 

Copno/2ma noiundltolla, Copno/2ma ienulcaull/2, DnacophylCum 

latltotium, Dnacophyllum /2tnlcium, yaullhenla 

oppo/2illtolla, 9aullhenia panlculaia, Clemaii/2 toelida, 

Tuch/2ia pen/2canden/2 and ~elno/2ldeno/2 colen/2oi. All of 

the remaining woody species and tree ferns in the 

forests of the park below 760m occur elsewhere in the 

Taranaki Land District with the exception of Lilocednu/2 

Ridwlllll and A/2canlna luclda although four other species 

Pillo/2ponum klnkll, Neomynlu/2 peduculaia, Copno/2ma 

colen/2ol and ~lda /2alicltolla all appear on Table 4.22 

as recorded in the park only. The author has observed 

all of these four species elsewhere in the Taranaki Land 

District in sites not formally sampled for this study. 

These data and observations show quite clearly that 

the most probable source for all of the species in the 

forests of the national park below 760m is the nearby 

forests of the remainder of the land district. It is 

also possible to speculate that some of the species now 

absent from the park but obviouily capable of growing 

successfully there might someday colonise. The major 

limitation to this possibility is the fact that now the 

forests of the mountains, ring plain and uplands are no 

longer contiguous. The farmland between thus acts as a 

barrier to the successful spread of species via short 
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distance dispersal towards the west. The only possibility 

of this colonisation now by natural means is relatively 

long distance dispersal effected by wind or birds. Of 

all the forest species absent from the national park 

perhaps the species most suited to the conditions there 

would be Quintinia ~Vl..~ata which, interestingly, is 

prominent on t~e Waikato volcanic remnants to the north, 

particularly Pirongia, Maungatautari and Karioi. 



4. TIIE MOUNTAINp OF EGMONT NATIONAL PARK AND SOME 

SOUTHERN HEMISPHERE MOUNTAINS: A COMPARISON 
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While the species complement on each of the 

mountains in Egmont National Park is in the strictest 

sense unique (see Miles, 1979, p8), the pattern of 

vegetational change along altitudinal and other 

environmental gradients is not. The features of change, 

both floristic and physiognomic, parallel those described 

already for other volcanic mountains of the North Island 

and the Southern Hemisphere by many authors. In order to 

illustrate these similarities some features of the 

vegetation of the mountains of Egmont National Park are 

compared with other volcanic mountains of the North 

Island, particularly those of the Waikato district which 

have been studied in some detail by the author (see 

Clarkson, 1981). As well, selected examples of Southern 

Hemisphere volcanoes reported in the literature are 

included, The work of Van Steenis (1962, 1972) in his 

comprehensive study of the volcanoes and mountain flora 

of Java in particular, provides many insights for those 

familiar with the vegetation of New Zealand volcanoes. 

The descriptions of vegetational change along 

altitudinal gradients at each of the volcanoes of Egmont 

National Park presented in Chapter 3 are very similar to 

those provided by Richards (1952), Van Steenis (1962, 

1972), Wade and McVean (1969), Grubb (1974), Whitmore 

(1975) and Paijmans (1976). All of these authors 

describe the parallel changes of physiognomy, structure 

and floristics which occur with increasing altitude on 

mainly tropical mountainsides in the Southern Hemisphere 
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and the general zones of vegetation which can be defined 

in terms of these physiognomic, structural and floristic 

characteristics. As was noted earlier in Chapter 2 

(previous botanical research), Schweinfurth (1962) was 

the first to point out the similarity of the Egmont 

forests, particularly the montane forest (goblin forest), 

to those in Tasmania and the humid tropics. 

For the most part, the similarities are physiognomic 

and structural and there is little floristic relationship 

between the locations described. The profile diagrams of 

Robbins (1962) and Clarkson and Edmonds (1978) pictorially 

summarize the changes in physiognomy and structure of the 

vegetation on Egmont and can be compared with those of 

tropical mountains for example in Whitmore (1975). In 

some instances, however, there are remarkably close 

floristic relationships between Egmont National Park and 

the overseas vegetation described. 

Just how similar the pattern of change including 

floristics can be is best illustrated by comparing 

Armstrong and Macey 1 s (1979) account of the vegetation of 

Sangay volcano (5160m) in Ecuador with the situation in 

Egmont National Park. Located only 2° latitude south of 

the equator prominent species on Sangay include Ced~eea 

sp. (Meliaceae) in the subtropical rainforest; 

Podoca~pud oleotoliud and Uelnmannla dy4adltolia in the. 

lower montane rainforest; and Ueinmannla spp. and 

O~eopanax spp. (Araliaceae) in the montane rainforest. 

The equivalent sequence for Egmont National Park is of 

course Dydoxylum dpeclallle (Meliaceae); Podocanpud 

hallii and/or Podoca~pud ten~uglneud and Ueinmannia 



~acemoha: &einmannia ~acemoda and Pheudopanax spp. 

(P. dimplex and P. colen/2oi; Araliaceae). Thus, 

although separated by some 37° of latitude, Egmont and 

Sangay exhibit strikinely similar patterns of 

vegetational change along their respective altitudinal 

gradients. 

Other general features of similarity between the 

pattern of altitudinal zonation on tropical mountains 

and that in Egmont National Park have been noted by 

Walter (1971, 1973). With reference to the upper limit 

of forest, Walter (1973) has described how the situation 

on Egmont is similar to the wet tropics. The evergreen 

broadleaved species of subtropical origin become shorter 

and shorter with increasing altitude finally forming a 

compact closed canopy only 1-2m above the ground. They 

are succeeded by a dense scrub of shrub-like Compositae 

and Hele, dove-tailed in a mosaic-like fashion with the 

high-alpine tussock grassland. The upper forest limit 

is therefore very difficult to distinguish, a condition 

common on tropical mountains. This is certainly the 

case on Pouakai where, as it has already been noted, the 

top stratum dominants, kamahi and leatherwood, have a 

direct interface. 
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The possibility that the lowland forests of New 

Zealand possess features which ally them to tropical 

forests has been examined in some detail recently by 

Dawson (1962), Dawson and Sneddon (1969) and Webb (1978) 

although, as Webb (1978) describes, this possibility has 

been debated since the earliest descriptions of New 

Zealand vegetation were made. Webb (1978) 6as shown that 
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physiognornically, structurally and floristically, even 

the North Auckland rainforests are only rnarginallj cool 

subtropical (relict subtropical). The general similarity 

between the patterns of altitudinal zonation outlined in 

this study and the fact that the most important species, 

kamahi, belongs to the genus Weinmannia, the members of 

which are often prominent in montane forests of the 

Southern Hemisphere tropics and subtropics (see Godley, 

1979 and Bernardi, 1963), point to the fact that the 

resemblance between the vegetation is more than just 

superficial. Certainly, as Webb (1978) describes, the 

abundance, cover and diversity of certain tropical life 

forms in the North Island lowland forest is considerably 

less than in tropical and subtropical regions. The wet 

oceanic climate, however gives the forest the general 

appearance or character of the subtropics. Penfound 

(1962) is one of many overseas researchers to ascribe 

these similarities to the oceanic climate of New 

Zealand. For the reasons outlined above there is 

obviously good justification for continually using the 

tropical and subtropical perspective to consider aspects 

of the indigenous vegetation of the North Island, 

particularly the northern most half. 

Much closer to Egrnont National Park the volcanic 

remnants of the North Island, in particular, Pirongia, 

Maungatautari, Karioi, Edgecumbe and Tarawera, provide 

perspective in understanding both the pattern of 

vegetation succession in relation to the history of 

volcanic activity and the subsequent dissection and 

erosion of mountains. Mt Tarawera, although of a 
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different form and geology to Egmont, provides the 

greatest insights into the pattern of vegetation 

development after destruction by volcanic eruption. 

Because the eruption (1886) was so recent, the newly­

established kamahi dominated forest of Tarawera 

illustrates some of the features which would have been 

of importance in the recovery of forest on Egmont after 

the Newall and Burrell eruptions. At its frontier the 

top stratum of kamahi forest on Tarawera still contains 

many of the shrubs, Otea~ia spp., 9aulthe~ia spp. and 

Cop~o~ma spp., which dominated before kamahi became 

prominent. Further down the mountain the decaying 

trunks and branches of once dominant Otea~ia spp. and 

Co~ia~ia a~lo~ea can be found amongst the now dominant 

kamahi. On the lower slopes of Tarawera kamahi damaged 

by the eruption sprouted new leaders enabling a quick 

return to dominance. The low numbers of epiphytic 

species attest to the youthfulness of the forest and the 

large numbers of Hall's totara and Ne~tegi~ tanceotata 

seedlings and saplings indicates these species will 

eventually be associates of kamahi in the top stratum. 

In some places above the general forest limits 1 islands 1 

of kamahi forest have developed, particularly on shaded 

stream banks. In other areas Phyttoctadu~ glaucu~ 

established and grew very rapidly in the suitable light 

conditions .and is at present emergent above the now 

closed kamahi canopy. Shrub rings and grass/herb-lichen 

rings are a feature of the primary surfaces nearer the 

craters. In many places the definite rings of vegetation 

are being obscured as they coalesce and as shrubs, 
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dome tops. All of these vegetation features of Tarawera 

have counterparts on Egrnont but without the stamp of 

recency so obvious at Tarawera. 
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Mt Karioi is, like Kaitake, a long extinct and much 

dissected volcanic remnant located directly adjacent to 

the west coast of the North Island. The two mountains 

are situated approximately one degree of latitude apart. 

A comparison of the pattern of vegetation change through 

altitude, however, shows that, despite some major 

differences in species complement, there are considerable 

similarities in the floristics and structure of the 

vegetation. On Karioi a major changeover in species 

dominance occurs at about 550m. A lower altitude forest 

dominated by kohekohe (in which nikau, tawa, silver fern, 

pukatea and rewarewa are all prominent) is replaced by a 

higher altitude forest in which kamahi and quintinia 

dominate (and miro, P-0eudopanax edge~eeyll, soft tree 

fern and D~acophyeeum eatltollum are prominent). The 

equivalent altitude for this change in vegetation occurs 

at 460m on Kaitake and results in the replacement of a 

lowland forest i~ which kohekohe, tawa, rewarewa, pukatea 

and hinau are prominent by a kamahi dominated forest in 

which the major associate species are hinau, pigeonwood, 

toro, soft tree fern and miro. On Maungatautari and 

Pirongia, at a similar altitude to that on Karioi, a 

forest dominated by Ixe~ea t~exlolde-0, kamahi and 

quintinia replaces the lowland forest. Clayton-Greene 

(1976) emphasized fog level in explaining the critical 

altitude 550m on Karioi. It seems more appropriate, 
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however, in view of the work of Van Steenis (1962, 1972), 

Grubb (1974) and others on tropical mountains to recognise 

this factor as only one of a number of factors including 

steepness of terrain, exposure and substrate 

characteristics which contribute to a change in the 

vegetation. 

The small volcanic remnants, Kaitake and Karioi, 

both in close proximity to the sea, can thus be likened 

t6 the 1 one-eyed kings 1 described by Van Steenis (1962, 

1972). The dwarfed forest capping these mountains looks 

physiognomically similar to the goblin forests on the 

much higher mountains, Pouakai and Egmont. The 

similarity ends with the physiognomy and the overall 

dominance of kamahi, however, for the lower altitude 

forests have a quite different botanical composition. 

As Van Steenis (1962, 1972) describes, 1 the woody and 

herbaceous plants of the high summits are not allured to 

low altitude by the one-eyed kings 1 (Van Steenis, 1972, 

p43). The equivalent change in vegetation type is 

higher on Karioi than on Kaitake and, as well, species 

common to both mountains always achieve a higher upper 

altitudinal limit on Karioi. This is probably accounted 

for by the climatic differences between the two mountains. 

Karioi, being one degree latitude north of Kaitake, has 

for any given altitude a slightly warmer climate. 

It is tempting to apply the explanation of Van 

Steenis (1962) and Wood (1971) that the absence of 

mountain species from small tropical mountains results 

because of the lack of a zone of permanent establishment .• 

This has already been attempted using New Zealand 
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examples by Burrows (1964) and Clayton-Greene (1976) and 

the present author (Clarkson, 1981) has noted that 

Ixe~ta i~exioide/2 occurs on all volcanic remnants of the 

Waikato district higher than 760m. This is regardless 

of their proximity to the Kaimai Range, a supposed 

species refuge during the last glaciation. As has 

already been noted in the first section of this chapter, 

many species found in Egmont National Park distribute in 

the way outlined by Van Steenis (1962) and Wood (1971). 

Leatherwood, for example, is distributed on river banks 

and in disturbed sites on Egmont as low as J60m yet it 

is absent from Kaitake. Likewise kaikawaka, common at 

690m in the Potaema Bog (Egmont) and as low as 480m on 

the banks of large rivers like the Manganui and Punehu 

Stream (Egmont), is absent from Kaitake. P/2eudopanax 

cofen/2oi, Co~dyfine indiviba and inaka are further 

species which exhibit similar distribution patterns. In 

all cases these species follow closely the pattern 

outlined by Van Steenis (1962, 1972) occupying sites 

where establishment is only temporary below the zone of 

permanent establishment. Seed dispersal down streams 

and rivers is the obvious mechanism for establishing the 

lower altitudinal limit of species. The explanation of 

Van Steenis (1962) and Wood (1971) may thus hold for 

many common and readily dispersed species so that as the 

sequence of mountain building and subsequent dissection 

and lowering of height proceeds, species may become 

extinct when the altitude of the highest peak falls 

below the critical lower limit of their zone of permanent 

establishment. Many species distributions do not conform 
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to this pattern, however, and point to the importance of 

the stage of development of the vegetation on the 

mountains being compared. Cyalhea colen-0oi and Podoca~pu-0 

nivali-0, for example, are both found on Pouakai but as 

yet have failed to colonise Egmont even though it has 

apparently suitable habitats. 

The most commented upon species absence from Egmont 

National Park is that of beech (Nothotagu/2 spp.), 

however, these species are also absent from most volcanic 

remnants in the North Island. In the case of the 

mountains cited in this discussion the forests are all of 

the podocarp-broadleaved type in which kamahi is 

particularly prominent. The closest localities to Egmont 

National Park in which the beech species are found at 

present are: Mt Messenger and vicinity (hard beech), 

Te Wera and vicinity (black beech) and Waitaanga and 

vicinity (silver beech). Black beech and hard beech are 

confined to sandstone ridge tops forming almost pure 

stands in many places. The silver beech forest at 

Waitaanga is of a more mixed composition with other 

species such as Hall's totara, kamahi, kahikatea and 

rimu often forming part of the top layer of the 

vegetation. In all cases however the beech forests of 

the Taranaki Upland can be considered as relict types in 

that they are confined to special sites and display no 

tendency to invade and displace the podocarp-broadleaved 

forests found throughout Taranaki. 

Black beech and hard beech are able to tolerate the 

nutrient-poor, drought-prone soils of sandstone ridge 

caps while silver beech tolerates the boggy poorly 
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drained soils of the Waitaanga plateau. The less 

favourable conditions encountered in these sites provide 

a 'competitive release' from the dominant podocarp­

broadleaved forest. McGlone (1980), in describing the 

vegetation history of Taranaki, states that fossil silver 

beech dated at 30,000 years B.P. has been found near 

New Plymouth. ·Beech has therefore been absent from 

western Taranaki for a considerable period of time since 

being displaced probably by the change of climate, 

destruction by volcanic activity, or a combination of 

these factors. McGlone and Topping (1977) have cited 

these factors as causes for the present day pattern of 

Noihotagu~ distribution in the Tongariro region and they 

probably apply equally to the Taranaki region. The well 

documented poor dispersal ability of the beeches (Freest, 

1963) would have prevented them from capitalising on any 

suitable habitats which became available later. The 

inability of the beech species to compete with and 

displace the surrounding podocarp-broadleaved forest in 

Taranaki under the present climatic regime means that 

they are doomed to remain relegated to special sites. 

Even if the beech species could disperse to the mountains 

of Egmont National Park it is debatable whether they 

would be able to successfully establish let along 

supplant the existing vegetation. Zotov (1938) suggested 

that the absence of Noihotagu~ spp. from some mountains 

in the North Island correlated with the prevailing 

climatic conditions notably high rainfall and the 

occurrence of frequent heavy fogs. These climatic 

conditions explained the absence of mountain beech from 
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the Tararuas, Mt Egmont and a part of Westland. In the 

case of silver beech, Zotov (1938) cited the combination 

of high rainfall, frequent heavy fogs and the dense 

growth of rimu-rata forest as the reason for its absence 

from Mt Egmont and a part of Westland. Wardle (1979), 

however, describes the colonisation of parts of Westland 

National Park ·•not much earlier than 1,000 B.C. 1 by 

silver beech from survival areas in the south. The 

performance of silver beech in these locations which 

have a similar climate to Mt Egmont suggests 

establishment would be possible on Mt Egmont if silver 

beech was at all capable of dispersing to these sites. 

Silver beech has been planted in a number of locations 

on the ring plain and near Mt Egmont since the days of 

European settlement, for example near the Meeting of the 

Waters Scenic Reserve. The planted trees have grown 

very successfully however the author is unaware of any 

successful regeneration. 

Zotov (1938) ascribed the lower tree-line on Egmont 

to the absence of beech and Clarkson (1977) discussed 

this point and the possible consequences of the ibsence 

of beech on the performance of other montane species. 

As this study has shown, neither placed enough emphasis 

on the instability of the upper slopes or the recent 

history of volcanic disturbance in determining tree-line. 

This is regardless of the species which form the 

tree-line. 

As the discussion above shows the absence of the 

beech species from the mountains of Egmont National Park 

is hardly surprising. Of much greater significance is 
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the absence of forest trees such as Quinlinia /2e~~ata 

noted earlier in the discussion which is not limited in 

dispersal ability to the same extent that the beech 

species are. The overwhelming dominance of kamahi in 

the upper altitude forests of Egmont National Park thus 

results not only because of the optimum climate and 

disturbance by' volcanic activity but is also a function 

ot a lack of competitors. On the volcanic remnants to 

the north kamahi only rarely achieves the degree of 

dominance it achieves in places on Egmont. On Pirongia, 

Maungatautari, and Edgecumbe, lxe~ta i~exioide/2 and 

quintinia are both leading competitors with kamahi in 

the rnontane forest. lxe~ta t~exiolde/2 is absent from 

Karioi and quintinia is the main competitor. Only on 

Tarawera where the forests are still adjusting to the 

eruption of 1886 is karnahi still the clear overall 

dominant. There, quintinia and lxe~ta t~exloide/2 are, 

as yet, uncommon components in the developing montane 

forest. Of the vegetation covering the mountains of 

Egmont National Park at least two-thirds is forest in 

which kamahi is prominent. A much more complete 

understanding of the ecology of kamahi parti?ularly as 

it relates to volcanic disturbance is the key to 

understanding the pattern and process of the forests of 

Egrnont National Park. 
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Appendix 1 Sampling sites on the Kaitake Ro.nr;e 

Altitude 
Site No. Location Slone l\ngle Asnoct Feet Hetres 

1 Manders 30-35 292 650 198 
2 Patuha 20-25 285 670 204 

3 Davies 5-10 325 720 219 

I+ Patuha- 30-1+0 283 780 238 

5 Kirihau 10-60 350 800 244 
6 Manders 5-1 5 292 850 259 
7 Waimoku 7-12 175 870 265 
8 Weld 10-25 235 900 274 

9 Davies 5-1 5 310 920 280 
10 Patuha 5-10 192 980 299 
11 Kirihau 5-10 340 1000 305 
12 Weld 5-20 195 1100 335 
13 Davies 1 5 305 111 O 335 
14 Patuha 5-10 224 1180 359 
15 Kirihau 20-40 5 1200 366 
16 Manders 7-12 270 1200 366 
17 Weld 5-10 165 1300 396 
18 Davies 20-25 325 1320 402 

19 Patuha 20-30 214 1380 11-20 

20 Kirihau 30 60 1400 426 

21 Manders 20-35 270 1400 426 
22 Weld 20-25 265 1500 457 
23 Wairnoku 7-10 190 1 51 O 460 

24 Davies 20-30 5 1520 463 

25 Patuha 10-15 178 1580 481 

26 Kirihau 35-40 140 1600 487 

27 Manders 25-28 270 1610 11-90 

28 Weld 20-35 290 1700 518 

29 Davies 30 85 17 40 530 

30 Patuha 5-10 192 1780 542 
31 Kirihau 30-40 135 1800 548 

32 Weld 15-20 100 1900 579 

33 Manders 27-32 270 1920 585 

34 Davies 40 110 1920 585 
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Appendix 1 contj_nuecl 

Altitude 
Site No. Location Slone Ani:·Je Aspect Feet ;fotre s 

35 Kirihau 25-30 270 1980 603 

36 Patuha 15-30 245 1980 603 

37 Manders 22-27 270 2120 646 
38 Davies 4.0 4,5 2120 646 

39 Pa tuha- 40-50 266 2180 664 
40 Patuha 30-40 320 2190 667 

41 Patuha 15-20 185 2210 673 

Nanders = Mander 1 s Spur 'l'rack 

Patuha = Sefton Ridge Track 

Weld = Weld Road end of Davies Track 

Kirihau = Kirihau Track 

Waimoku = Waimoku Track 

Davies = Davies Track 
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Appendix 2 Sampling sites on the Pouakai Range 

Altitude 
Site No. Location Slope Angle Aspect Feet Metres 

1 Maude 12-17 280 1800 548 
2 Maude 12-1 5 60 1800 548 

3 Maude 5- 7 45 1860 567 

4 Maude 7-10 290 1860 567 

5 Mangorei 5- 7 0 1900 579 
6 Maude 10-15 305 1945 593 
7 Maude 5- 7 31+0 2080 634 
8 Maude 7-12 305 2085 635 
9 Mangorei 5- 7 0 2090 637 

10 Henry 0- 5 0 2150 655 
11 Maude 2- 5 320 2200 670 
12 Maude 5 50 2240 682 
13 Mangorei 7-10 350 2280 695 
14 Dover 17 45 2300 701 
15 Henry 20-25 0 2350 716 
16 Maude 7-12 355 2400 731 
17 Maude 10-12 1 5 2430 740 
18 Mangorei 10-12 30 2480 756 
19 Dover 25 25 2540 774 
20 Henry 15-20 0 2600 792 
21 Maude 5- 7 350 2600 792 
22 Maude 10-15 45 2640 80L~ 

23 Mangorei 10-15 355 2660 810 
24 Dover 20 65 2760 841 
25 Henry 15-20 0 2780 847 
26 Maude 9-15 350 2805 855 
27 Dover 1 5 20 2980 908 
28 Maude 9-15 350 2985 909 
29 Mangorei 10-12 330 3000 914 
30 Henry 22-27 45 3000 914 
31 Henry 25-40 45 3200 975 
32 Dover 15-20 · 30 3200 975 
33 Mangorei 10-15 310 3220 981 
34 Maude 12-15 350 3240 987 
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,Appendix 2 continued 

Altitude 
Site No. Location Slope Angle Aspect Feet Metres 

35 Ahukawakawa 35-40 20 3300 1005 

36 Ahukawakawa 25-35 200 3300 1005 

37 Henry 15-20 45 3400 1036 

38 Dover 25 JO 3420 1042 

39 Henry 15-20 45 3450 1051 

40 Mangorei 35-40 0 3460 1054 

41 Ahukawakawa 25-30 0 3460 1054 

42 Henry 15-20 45 3570 1088 

43 Dover 25 50 3630 1106 

44 Mangorei 15-20 85 3650 1112 

45 Ahukawakawa 10-15 20 3660 1115 

46 Henry 15-20 45 3770 1149 

47 Dover 30-35 80 3830 1167 

48 Mangorei 17-22 95 3850 1173 

49 Henry 15-20 45 3960 1206 

50 Ahukawakawa 5- 7 85 3960 1206 

51 Dover 25-30 75 4040 1231 

Maude = Maude Track 
Mangorei = Mangorei Track 
Henry = Henry Peak (Kaiauai Track) 
Dover = Dover Track 
Ahukawakawa = Ahukawakawa Track 
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Appendix 3 List of species recorded in the ground cover 

(above 1220m a.s.l.), Pouakai 

DICO'f TREES 
P~eudopanax cof.en~oi 

DICOT SHRUBS 
Ca~-0inia vauvif.lie11..-0ii 

Cop11..o-0ma dep11..e~-0a 

C. 'paf.udo-0a' 

C. p-0eudocuneala 

C. pumif.a 

C. 'layf.011..ae' 

D11..acophyllum llf.ilollum 

9aullhe11..ia anlipoda 

9. sp.unnamed 

y. sp. unnamed x Pe11..nellya 
mac11..o-0llgma 

PSILOPSIDS AND LYCOPODS 
Lycopodium la-0iigiatum 

FERNS 
Blechnum capen-0e agg. 

( 11 capense", "minus") 

B. penna-ma11..ina 

ORCHIDS 
Apo11..o~tyli-0 e..itolia 

GRASSES 
Chionochloa 11..ue..11..a 

Hie11..ochloe novae-zef.andiae 

flic11..olaena colen-0oi 

Poa ancep-0 

P. colen-0oi 

SEDGES 
(iahnia p11..oce11..a 

011..eo e..o f.u.t. pec.t inaiu.t. 

Schoenu.t. pauci/lo11..u~ 

llncinia egmontiana 

RUSHES 
Luzuf.a co f.e.n-0 o i 

P-0eudopanax -0implex 

Hete odo11..a "erect" 

H. odo11..a "prostrate" 

H • .t.l11..icta var. egmonliana 

H. lel11..agona 

H. venu.t.iuea 

~y11..-0ine diva11..icata 

oeea11..ia a11..to11..e-0cen-0 

Peniachond11..a pumila 

P.t.eudopanax anomalu~ 

Senecio elaeagnitoliu-0 

llymenophyllum multltidum 

Pof.y-0iichum ve~iilum 

Poa f.aevi.t. 

P. sp. re..11..eviglumid?) 

P. sp. 11 dwarfi1 

P. sp. (pu~illa?) 

Rytido~pe11..ma ~eii/olium 

Uncinia sp. (d11..ucei?) 

U. sp. {/ilito11..mid?) 

· U.. sp. ( invo luta?) 

Luzuf.a mig11..aia 



MONOCOT HERBS (other than orchids, grasses, sedges, 

rushes) 
A1Jteti..a sp. unnamed 

COMPOSITE HERBS 
A/J./1.oianella cae.1Jpi..io1Ja 

Celmi..1Jia gland~lo/.Ja var. 
fed i..-/-o e i..a 

C. g/1.aci..lenta var. 

C. 1Jetacea 

Cotuea /.Jquafi..da subsp. 
/.Jqualida 

DICOT HERBS 
Ani..1Jotome a/1.omatica 

D/lapeie/2 di..e-/--/-en/J.achii.. 

[pi..f.o/J.i..um sp. 
[, uph/la/2 i..a cuneata 

To/1./.Jle/la ii..dwi..lli..i.. var. 
den/2 i..-/.o e i..a 

Bulti..netea hooke/1.i.. 

Heti..ch/1.y/.Jum 'alpi..num' 

Ii. te. e e i..d io i..d e/2 

lageni..-/-e./1.a /.JL/1.angueata 

Raouli..a gf_a.i.-/1.a 

0/1.eomy/l/lni../.J cofen/.Joi.. 

OU/1.i../.Ji..a mac/1.ophytla var. 
d/1.ucei.. 

0, mac/1.ophytea var. 
maC/1.0phyeta 

Ox.ae i1J fact.ea 

Ranunculu/.J ni..vi..cota 

Viola cunni..nghami..i.. 

V. /.i..ii..cauti../.J 
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9ali..um pe/1.pu/.Ji..llum 

ye.nti..ana g/1.i../.Je/J.achi..i.. 

ye/1.ani..um mi..c/1.ophyltum 

yeum tei..o/.Jpe/1.mum 

Ne/lie/la dep/1.e/.J/.Ja 

Wahiente/1.gi..a ae/J.o-ma/1.gi..nai.a 
·var. 

MOSSES 

Dend/loli..got/1.i..chum dend/loi..de/2 Racomi..l/1.i..um ianugi..no/.Jum 
Di..c/1.anaioma /1.o/J.u/.Jium var. p/1.ui..no/.Jum 

Sphagnum sp. (c/1.i../.Ji.aium?) 
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Appendix 4 List of species recorded in sites at 

Ahukawakawa Swamp 

GYMNOSPERM TREES AND SHRUBS 
Lltoced1tu-0 tldwlllll 

DICOT TREES AND SHRUBS 
91tl-0ellnla lltio1tall-0 

P-0eudopanax colen-0ol 

DICOT SHRUBS 
Al-0euo-0mla sp. (pu-0llla?) 

Ca-0-0lnla vauvlllle1t-0ll 

Cop1to-0ma g1tandltolla 

C. 'paludo-0a' 

C. 'iaylo1taR.. 1 

C. ie.nui.tolla 

D1tacophyllum tlli.toli.um 

PSILOPSIDS AND LYCOPODS 
Lycopodium /a-0ii.gi.aium 

FERNS 
Ble.chnum capende a~g. 
("capense", "minus", "swamp") 

B. 1-luv i.at i.le. 

B. pe.nna-ma1t ina 

(ill.ammiti.-0 sp. 

H.yme.nophyltum mulii.ti.dum 

ORCHIDS 
Apo1to-0iyli-0 ti.tolia 

Co1tyla-0 i1ti.loflu-0 

GRASSES 
Chi.onochloa 1tu&.1ta 

H.ie.1tochloe. 1te.dole.n-0 

SEDGES 
(iahni.a p1toce/l.a 

Sci./1.pud h.a&.1tu-0 

RUSHES 
Luzue.a sp. 

Podoca1tpu-0 hallll 

P-0eudopanax Almplex 

Welnmannla 1tacemo-0a var. 
1tacemo-0a 

H. e.11.e od 0/1.a a g g. 

H.. -0i1ti.cia var. egmonii.ana 

H.. venu,!d.ula 

llyme.nanthe/1.a sp. unnamed 

P-0eudopanax anomalu-0 

P-0e.udowi.nie.1ta colo/1.aia 

H.ymenophyllum dangui.nolenium 

H. • spp • 

H.ypolepid mi.lle.toli.um 

Le.piopie1ti-0 -0upe1tfla 

Poly-0ii.chum ve.-0litum 

~ic/1.oii-0 oli.ganiha 

Pie.1to-0iyf.i-0 sp. 

~ic~olaena avenacea 

Unc in i.a unc i.nata 

Uncini.a sp. 



MONOCOT HERBS (other than_orchids, grasses, sedges, 

rushes) 
ILof..e.f. i..a g11.ag//.anh 

A.. sp. unnamed 
Buf.li..ne.f.f.a hooke.11.i.. 

COMPOSITE HERBS 

Cotuf.a hquali..da subsp. 
hquaf.i..da 

Lage.ni..te.11.a hi//.anguf.ata 

DICOT HERBS 
9e//.ani..um mi..c11.ophyf.f.um 

9onoca//.puh agq11.e.gaium 

Ou11.i..hi..a mac11.ophyf.la var. 
lllaC/1.0 phy f. ta 

Ox.ali..h lacie.a 

P11.at i..a anguf.ata 

MOSSES 

Li..le.//.ii..a puf.che.f.f.a 

Luzu11.i..aga pa11.vi..tf..011.a 

Pholl.fni..um i.e.nax. 

Se.neci..o 11.uti..glandulohuh 
var. 11.uti..glandulohuh 

Ranuncuf..uh 11.i..vuf..a11.i..h 

R • h i..11.t Uh 

Viola cunni..nghami..i.. 

V. -/..i..f..i..cauli.h 

De.nd11.of.i.goi11.i.chum de.nd11.oi.deh Sphagnum sp. (c11.i.hiaium?) 

Other plants recorded in vicinity 

My11.hi..ne. di.va11.i.caia Pf.aniago t11.i..and11.a 
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Appendix 5 Site details for the eastern side of Mt Egmoni 

Slo12e Altitude 
Site No. Location Angle Aspect Feet Metres 

1 North Egmont 26.0 NE 4565 1391 
2 North Egmont 1 5. O NE 4550 1386 
3 York .. 5.0 E 4550 1386 

4 Punehu-Skeet 7.5 SE 4530 1380 
5 Dawson Falls 20.0 E 4500 1371 
6 North Egmont 27.5 NE 4465 1360 
7 York 2.5 E 4430 1350 
8 York 22.0 ENE 4390 1337 
9 Punehu-Skeet 8.5 SE 4360 1328 

10 North Egmont 27.5 NE 4310 1313 
11 Punehu-Skeet 12.5 SE 4260 1298 
12 Punehu-Skeet 7.0 SE 4160 1267 
13 York 15.0 E 4140 1261 
14 North Egmont 27.5 NNE 4080 1243 
15 Punehu-Skeet 5.0 SE 4050 1234 
16 York 7.0 NE 4000 1219 
17 North Egmont 35.0 NE 3960 1206 
18 Punehu-Skeet 5.0 SSE 3930 1197 
19 York 18.0 ·E 3860 1176 
20 North Egmont JO.O NE 3825 1165 
21 Punehu-Skeet 10.0 SSE 3800 1158 
22 York 4.0 E 3760 1145 
23 Lake Dive 17.5 SE 3700 1127 
24 North Egmont 25.0 NE 3660 111 5 
25 Lake Dive 7.5 SE 3625 1104 
26 North Egmont 9.5 NE 3600 1097 
27 Dawson Falls 11. 0 E 3600 1097 
28 York 30.0 NE 3570 1088 
29 North Egmont 30.0 NNE 3500 1066 
30 Dawson Falls 12. 5 E 3500 1066 
31 Lake Dive 16. 0 SE 3500 1066 
32 North Egmont 30.0 NNE 3410 1039 
33 Lake Dive 17. 5 SE 3400 1036 
34 Dawson Falls 7.0 SE 3380 1030 
35 North Egmont 30.0 N 3305 1007 
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Site No. 

36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 

Location 

Lake Dive 

York 

Dawson Falls 

North Egmont 
Dawson Falls 

York 

York 
Lake Dive 

Lake Dive 

Dawson Falls 

York 
North Egmont 

York 
Lake Dive 

North Egmont 
North Egmont 

Kaiauai 
North Egmont 

Kaiauai 

North Egmont 

North Egmont 
North Egmont 

North Egmont 

Slope 
Angle 

20 
30 
8.5 
7.5 
8.5 
2 

5 
17.5 

19.5 
5 
6 

20 
10 

6 

12.5 
6 

6 

6 

1.5 
2.5 
2.5 
7.5 

Asnect 

s 
ENE 

E 

NNE 
ESE 

NE 
ESE 

s 
s 

SE 
E 

NNE 

E 

SSE 

NNE 
NE 

NE 
NE 
NE 

NE 
NE 

NE 
NE 
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Altitude 
Feet Metres 

3300 
3280 
3270 
3200 
3200 
3150 
3150 
3150 
3100 
3065 
3010 
3005 
2945 
2880 
2865 
2680 
2600 
2452 
21~00 

2232 
1929 
1805 
1575 

1005 
999 
996 
975 
975 
960 
960 
960 
944 
934 
917 
915 
897 
877 
873 
816 
792 
747 
731 
680 
588 
550 

480 

North Egmont = (Razorback, Summit Track, Blundell 1 s 
Track) 

York = (York Track and Waipuku Track) 
Dawson Falls = (Summit Track) 

Lake Dive = (Lake Dive Track) 
Kaiauai = (Near Kaiauai Hut) 

Punehu-Skeet = (Punehu Track and Skeet Ridge) 
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Appendix 6 List of species recorded at Potaema Bog 

(includinr: bog ma.;.rgins) 

GYMNOSPERM TREES AND SHRUBS 
Dac4yca4pu/2 dac4ydioide/2 

Dac4ydium cup4e/2/2inum 

li/J..oced/1..U/2 /J..idwilli..i.. 

MONOCOT TREES AND SHRUBS 
Co4dyline auhl/1..alih 
(in adjacent bog only) 

DICOT TREES 
Beil/2chmi..edi..a iawa 

Ca/1..podetu/2 /2e//..//..aiu/2 

Efaeoca/1..pU/2 deniaiu/2 

E. hooke/1..i..anu/2 

9//..i/2eli..nia liiio/1..ali/2 

~eficyiu/2 /1..amitfo//..u/2 var. 
//..amitlo/1..u/2 

~ei4o/2ide//..0/2 //..o/J..u/2ia 

~y//../2ine /2alicina 

No/2iegi/2 cunninghamii 

DICOT SHRUBS 
Afh.e.UOhmia mac/1..ophylla 

A. puh if fa 

Cahhinia vauvillie/1..hii 

Cop//..o/2ma a/1..eofata 

C. /1..0IJ..uhia 

C. 'iayfo/1..al!..' 

C. il!..nU i/.o e ia 

Cyathodeh /.ahciculaia 

Dnacophyflum /.ili/.olium 

9aulihe4ia aniipoda 

9.e.nio-0ioma figuhi4i/,olium 

ll.e./J...e. odo/1..a 

MONOCOT LIANES 
Ripogonum 4candl!..nh 

Podoca/1..pu/2 /,l!../1./1..Ugineu/2 

P. hall!.i..i 

P.e.nnaniia co/1.ym/J..oha 

Pitiohp0/1..Um i.e.nui..tolium 
subsp. tenui/.ol!.ium 

P-0.e.udopanax a/1..IJ..O/l.l!..U/2 

P. co l.e.n/20 i 

P. C/1.. a/2 /2 i/_o f. iu/2 

P • .e.dg.e.4f..e.yi 

P. /2 i..mpl.e.x 

Sche/_/.le/1..a digitata 

Wl!..inmannia /l.acemo/2a var. 
/1.acemoha 

fll!..IJ..e 4i//..icta var.egmonii..ana 

fl. -0i//..icta var. -0inicta 

l.e.pio-0pe//..mum hcopa/1..ium 

Neomy/1.iuh pedunculaia 

Ofl!..a/1.ia a4/J..on.e.-0cl!..n/2 

O. vi../1..gata var. vi../1..gata 

Pitio-0po//..um ki../1.kii 

P-0eudopanax anomalu-0 

P. anomalu-0 x P. -0impl.e.x 

P/2l!..udowi..nil!..//..a axilla/1..l/2 

P. col!.o/1..aia 

Senecio .e.lal!..agnil-oliu/2 

S. ki4kii 



DICOT LIANES 
Cee.mall.t, panlcueata 

~el/l.o.t,lde./l.o/2 dlt/!..u.t,a 

PSILOPSIDS AND LYCOPODS 
Lycopodium va/l.Lum 

FERNS 
/4.t,plenlum talcaium 

A. tf.accldwn 

Blechnum cape.n/2e agg. 
("procerum", "minus 11 , 

11 swamp 11 ) 

B. dl.!Jcof.o/l. 

B. paivz..t,onll 

Ca/l.dlomane/2 /l.e.nlto/l.me 

Cie.nople./l.l/2 heie./l.ophyf.f.a 

Cyaihea .t,mlth U 

9lelchenla dlca/l.pa 

ORCHIDS 
Co/l.yta/2 sp. (mac/l.anihu.t,?) 

Dend/l.otlum cunnlnghamll 

l.a/l.lna muc/l.onaia 

GRASSES 
~ic/l.of.aena avenacea 

SEDGES 
Baumea /l.ullglno/2a 

B. ie.nax. 

9ahnia x.anihoca/l.pa 

le.pido.t,pe./l.ma au.!Ji/l.ale. 

RUSHES 
Juncu/2 a..utonlu.t, 

Pa/l./20n/2la cap.t,ula/l.l/2 

Ruf,.u.t, au.!Ji/l.al l/2 

y/l.ammill.t, llf.la/l.dle/l.l 

llymenophyllum dllatatum 

II.. mutt l-/.ldum 

fl. /l.e.vo l!..ui um 

II.. /2angulnof.enium 

Lepiople./l.l/2 .t,upe/l.ta 

Pie./l.idium aqullinum var. 
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e./2 cu f.e.ni um 

7/l.ichomane./2 veno/2um 

Pie./l.o/2tyf.l.t, sp. (tank.!Jii?) 

7he.lymlt/l.a longltof.ia 

7. ve.no/2a 

Sc i/l.pU/2 liat/l.u/2 

llncinia tank.!Ji.l 

ll. uncinaia 

MONOCOT HERBS (other than orchids, grasses, sedges, 

rushes) 
A..t,:le.f. la /!,./l.ag/l.an/2 

A. g/l. and i-6 

A • .t,oland/l.l 

Coelo.t,pe/l.mum ha.t,iatum 

C. mlc/l.0-6pe./l.mu.m 

Lile./l.ila puf.che.lla 

Luzu/l.i.aga pa/l.vl/!..lo/l.a 

Plio/l.mlum Le.nax. 

Potamogeton .!Jutotlongu.t, 



DICOT HERBS 
D.11.0-61?.11.a C.inata 

Euph.11.a-6ia cuneata 

9onoca.11.pu-6 agg.11.egatum 

Ne.11.te.11.a sp. (unnamed; 
agg. N. dichond.11.aetolia) 

LICHENS 
Cladonia lepioclada 

MOSSES 
Dic.11.anotoma .11.olu-6ium 

Ou.11.i-6ia mac.11.ophylla var. 
mac.11.ophylla 

P.11.at ia angutata 

Viola tilicauli-6 

lL.t,ne.a sp. 

Sphagnum sp. (c.11.i-6iatum?) 
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Appendix 7 List of species recorded in the ground cover 

(above 1220m a.s.l.), Mt Egmont 

DICOT TREES 
P-0.eudopanax cole.n-0oi 

DICOT SHRUBS 
Ca-0-0inia uauuilli.e.A.-0ii 

Cop40-0ma de.p4.e-0-0a 

C. p-0.eudocune.ata 

C. pumila 

C, 'iaylo4ae.' 

Co4ia4ia plumo-0a 

C, pie.4 id io ide.-0 

Cyathode.-0 /4a-0e4i 

D4acophyllum tilitolium 

9aulth.e.A.ia aniipoda 

PSILOPSIDS AND LYCOPODS 
lycopodium ta-0iigiatum 

FERNS 
Ble.chnum capen-0e agg. 

("capense", "minus") 
B, penna-1na4 ina 

ORCHIDS 
A.po40-0iyli-0 titolia 

GRASSES 
Chionochloa 4u/JJt.a 

llie.4ochloe. 4.edole.n-0 

Poa ance.p-0 

Poa cole.n-0oi 

P, lae.ui-0 var. 

SEDGES 
9ahnia p4oce4a 

luzula sp. 
04eotolu-0 pe.ctinaiu-0 

P-0.eudopanax -0impl.ex 

9aulth.e4ia sp. unnamed 
H.efe odo4a "erect" 
H.efe -0i4icta var.egmontiana 

nue.hle.nt.eckia axilla4i-0 

Ny4-0ine diua4icata 

Ol.ea4ia a4fo4e-0cen-0 

Pe.niachond4a pumila 

Pim.el.ea p40-0i4aia var. 
p40-0i4aia 

Se.n.ecio e.lae.agnitoliu-0 

Hyme.nophyllum multitidum 

Poly-0iichum ue-0iiium 

Pi.e.A.o-0lyll-0 u.eno-0a 

Poa sp. ((4.euiglumi-0?) 

P, sp. (pu-0illa?) 

Rytido-0pe.4ma clauaium 

R, ui4id.e 

Unci.nia sp. (d4uce.i?) 

U. sp. (ti.li./04mi-0?) 

MONOCOT HERBS (other than orchids, grasses, sedges, 

rushes) 

A.-0t.e.e i.a sp. unnamed · 



COMPOSITE HERBS 
C.e.emihia gfanduloha var. 

eat il-o (l_ i.a 

C. g11.ac Ueni.a 

DICOT HERBS 
Aciphylla .t,qua11.11.o/2a 

Ani.t,oi.om.e. a11.omai.ica 

l pi.lo£. ium s pp. 

luph11.a/2ia cune.ai.a 

To11..t,i..e.11.a £.i.dwillii var. 
de.n/2 i./..o (l_ i.a 

9alium pe.11..t,pu/2ifeum 

9e.ni.iana g11.i./2e.lachii. 

MOSSES 

He.lich11.y.t,um 'alpi.num' 

9e.11.anium mic11.ophyf_f..um 

Ou11.i..t,i.a mac/1.ophyf_la var. 
mac/1.ophylf.a 

Ox.at Lt, laci..e.a 

Ranuncufu.t, ni.vi.cola 

Viofa cunni.nghami.i. 

V. ,t.i.li.caufLt, 
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Wahf.e.ni.e.11.gi.a af.to-ma/1.gi.naia 
var. 

Campylopu.t, sp. Hypnum sp. 

De.nd11.ofigoi.11.i.chum d.e.nd/1.oi.d.e..t, Racomi.i11.i.um fanugi.no-0um 

Di.c11.anafoma sp. var. p/1.ui.no.t,um 



Appendix 8 List of species recorded in moss-herbfield 

and allied vegetation (above 1500m a.s.l.), 

Mt Egmont 

DICOT SHRUBS 
Hete odo~a "erect" 

Cop~o/2ma dep~e/2/2a 

C. pum.U.a 

Cyathode-0 /.4a/2e4i. 

PSILOPSIDS AND LYCOPODS 
Lycopodium au/2i4allanum 

FERNS 
Blechnum penna-ma4lna 

94ammi.ti./2 a4m/2i4ongll 

Hymenophyllum multltldum 

ORCHIDS 
Apo40-0tyll/2 tltotla 

GRASSES 
Chlonochloa 4u/J..4a 

Hi.e4ochloe 4edolen-0 

Lachnag40/2tl-0 sp. 
(( t) unnamed?) 

Poa cole.n-0oi. 

SEDGES 
Ca4ex py4e.nalca var. 

cephaf.oie/2 

Luzula col.en/2oi. 

L. sp. ( mlg4aia?) 

RUSHES 
Juncu/2 nova.e-zelandi.ae 

COMPOSITE HERBS 
Celml-0la glandulo/2a var. 

eat i./.o (!_ i.a 

C. g4acllenta var. 

He.lich4y/2um 'alpinum' 

9aulihe4ia sp. unnamed 

MuehlenlJ..eckia axi.lla4l/2 

Peniachond4a pumlf.a 

Lycopodium /_a/2iigiaium 

Hypolepi-0 mille/.oli.um 

Poly/2ilchum cy/2io/2tegia 

Poa t!.aevi..1> 

Poa novae-zet!.andi.ae 

Rytido.1>pe4ma ct!.avata 

R. vi.4lde. 

04eolodu.1> pe.cti.natu.1> 

llnc in ia d4uce.i. 

ll. sp. 

Juncu.1> pu.1> i.tlu.1, 

Raoulia gla/J..4a 

R. te.nui.caul i/2 
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DICOT HERBS 
~nl/2otome. a/lomatlca 

Cotolanthu/2 sp. unnamed 

D/lape.le/2 dle.t/.e.nlachll 

lpllotlum glatellum 

l. pe./lnlten/2 

l. sp. (chl!.o/lltotlum?) 

l. sp. 
luph/ladla cuneata 

To/ldie/la tldwlllll var. 
de.n/2 l/.o t la 

yenliana g/ll/2etachll 

MOSSES 
Campylopu/2 sp. 
D lc/lanat!.oma sp. 

llypnum sp. 

Polyl/llchum sp. 

ye/lanlum mlc/lophyllum 

floni la sp. 
O/leomy~/lhl/2 cole.nhol 

Ou/llhla mac/lophylla var. 
mac/lophylla 

0 x.a l l/2 f..act.e.a 

Plantago novae-zelandlae 

Ranunculu/2 nivlcola 

Viola cunnlnghamll 

Mahf..e.n.e.~gla af.lJ.o-ma/lglnata 
var. 

Racomlt/llum c/llhpulum 

R. lan.uglno/2um var. 
p/l u ino .o um 

R. piycophyll!.um 



Appendix 9 Notes on the nomenclature of some species 

= informal name of another author, e.g. Druce 
(1977). 

11 11 = informal name based on field observations used 
by this author. 

-
1. A/2teeia sp. unnamed 

Druce (1973) - affinities with Ahteeia n.e4vo/2a. 

2. Beechnum capen/2e agg. 

Used in reference to several distinct forms of 
Bt!..echnum capen/2e 11 procerum 11 , "capense", "minus", 
and "swamp" which can be recognised in the field. 

3. Bot4ychium {U./..o4me 

Braggins (1980) - was Boi4ychium au/2i4at!.e var. 
miet!.e./..ot!.ium (Allan, 1961). 

4. Ca4michaet!.ia a4go4ea 

Following Druce (1977) all the plants recorded are 
considered as varieties of C. a4Ao4.ea. The Mt 
Egmont var. was known as Ca~michaet!.ia egmontiana 
(Allan, 1961), and the plants recorded in inland 
Taranaki fit the description of Ca4michaelia 
cunninghamii (Allan, 1961). 

5. C.eimihia g4acieenta var. 

Druce (1973) - also known as C.el~ihia majo4 var. 
£..4euiA (Allan, 1961). 

6. Cop4o/2ma g4anditoeia 

Druce (1977) - corrects mistake in (Allan, 1961)? 
where this species was renamed Cop4o/2ma au/2i4alih. 

7. Cop4o/2ma 'pat!.udo/2a' and Cop40/2ma 'tayeo4ae' 
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Druce (1977) - authors other than Druce have usually 
referred to both of these species as Cop4o/2ma 
pa4viteo4a. 

8. 9auethe~ia sp. unnamed 

Druce (1973) - most other authors have used 
9aulthe~ia dep~.e/2/2a var. nova.e-zeeandiae for the 
plant found on Mt Egmont. 

9. Hele odo4a agg. 

Used in reference to two distinct forms of Hele 
odo4a 11 erect" and 11 prostrate". The 11 prostrate 11 

form was recorded on Pouakai only in tussock 
dominated vegetation. Individuals of H.ede odo4a 
11 prostrate 11 groi,.:n by the author for over four years 



9. Hele odona agg. continued 

have never become erect and show a marked tendency 
to spread by vegetative layering. Listed by Druce 
(1973) as a single species /-1..e.e..e sp. (a) (Ii. odona 
agg.) 

10. Hele 4inicla var. egmonliana 

Allan (19G1) - Druce (1977) - lists this as an 
unnamed species /-1.ee..e sp. (l) (unnamed) var. L. 

11. Hele telnagona var. 

Druce (1977) - also known as Hefe 4ul4imili4 var. 
a4loni.i. (Allan, 1961). 

12. Helichny4um 'alplnum' 

Druce (1973) - affinities with H. lellidioide4, 
Helichny4um 'alpinum' of Cockayne (1928). 

13. Hymenanthena sp. unnamed 

Druce (1973, 1977) - similar to Hym.e.nanihena 
an gu4i i/.o l la. 

14. Pimelea pno4tnata 

Two varieties have been noted in Taranaki var. 
pno4inata the common variety found on Mt Egmont and 
on the road cuttings of inland Taranaki and var. 
quadnif-ania the coastal variety. 

15. Piiio4ponum ienui/-olium 

Two forms have been noted in Taranaki and following 
Druce (1977) they are subsp. ienui/olium and subsp. 
colendoi. P. ienui/olium subso. ienui/olium is 
found on Egmont and Pouakai while P. ienui/-olium 
subsp. colen4oi is found in inland Taranaki. Both 
subspecies were recorded near Aotuhia but subsp. 
ienui/-olium was probably introduced into the area 
as a cultivated shrub. 

16. P4eudopanax 4implex 
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Druce (1977) and Druce (pers. comm.) does not accept 
var. 4inclainii on the grounds of continuous 
variation. Most other authors have used P4eudopanax 
4lmplex var. 4inclainii for the plant found on Mt 
Egmont. 
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Appendix 10 List of common names used in text with 

scientific equivalents 

black beech 

black maire 

blackberry 

blue tussock 

bracken fern 

broadleaf 

crown fern 

everlasting daisy 

filmy ferns 

flax 

forest oat grass 

fuchsia 

Hall's totara 

hangehange 

hanging spleenwort 

hard beech 

hinau 

hooked sedges 

inaka 

kahikatea 

kaikawaka 

kamahi 

kanuka 

karaka 

kawakawa 

kidney fern 

kohekohe 

koromiko 

lancewood 

leatherwood 

mahoe 

mangeo 

manuka 

marble leaf 

matai 

miro 

Nothotagu,t, /2oland4l var. ,t,oland4l 

Ne/2legl,t, cunnlnghamll· 

Rulu,t, /4ullco,t,u/2 agg. 

Poa colen,t,ol 

Ple4idlum aqullinum var. e/2culenlum 

94l/2elinia lltlo4all/2 

Blechnum dl,t,colo4 

Hetich4y/2um 'alplnum' 

Hymenophytlum spp. 

Pho4mlwn tenax. 

~ic4olaena avenacea 

Tuch/2ia ex.conlicala 

Podoca4pu,t, hallil 

9enio/2toma ligu/2l4i/olium 

A,t,plenlum /laccidum 

Nothotagu/2 l4uncata 

llaeoca4pu,t, deniaiu/2 

lLncinia spp. 

D4acophyllum tilltotlum 

Dac4yca4pu,t, (Podoca4pu,t,) dac4ydioide,t, 

Liioced4u/2 lidwiltii 

Weinmannia 4acemo/2a var. 4acemo/2a 

Leplo,t,pe4mum e4icoide/2 

Co4ynoca4pu/2 laevlgaiu/2 

~ac4opipe4 ex.cel/2um var. ex.cel/2um 

Ca4diomane,t, 4enito4me 

Dy,t,ox.ytum ,t,peclallle 

Hele /2l4icla var. egmoniiana 

P/2eudopanax. C4a/2/2ltotiu/2 

Seneclo etaeagnltotiu/2 var. 

~elicylu,t, 4amitlo4u/2 var. 4ami/lo4U/2 

Lll,t,ea callca4l/2 

leplo/2pe4mum /2Copa4ium 

Ca4podelu,t, /2e44aiu,t, 

Podoca4pu,t, ,t,plcalu/2 

Podoca4pu/2 /e44ugineu,t, 



Appendix 10 continued 

mountain buttercup Ranuncueu/2 nlulcola 

mountain cottonwood Ca/2/2lnla uauullllenhll 

mountain flax Phonmlum cookianum 

mountain pepperwood P/2eudowinte~a colonata 

ngaio 

nikau 

pate 

pigeonwood 

pukatea 

puriri 

quintinia 

rata 

red tussock 

rewarewa 

ramarama 

rimu 

silver beech 

silver fern 

silver tussock 

soft tree fern 

sphagnum moss 

supplejack 

swamp rnaire 

taurepo 

tawa 

titoki 

toro 

totara 

tutu 

wheki 

*hound's tongue fern 

mamaku 

raurekau 

Myoponum laetum var. ea~lum 

Rhopalohiyel/2 /2aplda 

Schettlena dlgltata 

Hedycanya a~eo~ea 

Launella nouae-zelandiae 

V ltex lucen/2 

Quintinia /2e~nata 

Metno/2lde~o/2 ~olu/2ta 

Chlonochloa ~ul~a 

Knlghtia excel/2a 

Lophomy~tu/2 lullata 

Dac~ydium cup~e/2/2lnum 

Noihotagu/2 menzle/2ll 

Cyathea deallaia 

Poa laeui./2 var. 

Cyathea hmithll 

Sphagnum sp. (cnlhtatum?) 

Ripogonum /2canden/2 

c.ugenia mai~e 

Rhaldothamnu/2 /2olandnl 

Bellhchmiedi.a tawa 

Alect~yon excel/2u/2 var. excel/2u/2 

ny~hlne halicina 

Podoca~pu/2 totana 

Conianla a~lo~ea var. a~lo~ea 

Dick/2onla /2qua~~0/2a 
Phymalo/2o~u/2 dlue~hitollu/2 

Cyathea medulla~i./2 

Cop~o/2ma g~andltolla 
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