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Abstract 

The Manganuioteao River is the last unmodified river in the central North Island, 
and is protected against development by a National Water Conservation Order. As 
a result of the Department of Conservation's concern for the apparent deterioration 
of Manganuioteao River riparian zone vegetation, this thesis presents a basis for 
riparian zone management. 

The research is composed of two studies; a riparian zone grazing exclusion study 
and an examination of the meanings managers ascribe to the Manganuioteao River • 

. The grazing exclusion study has two objectives. The first objective is to illustrate 
the change to native vegetation once stock is excluded. The second objective is to 
predict a 10 year scenario for indigenous riparian zone vegetation once stock is 

\ 

excluded. Results illustrate that after 11 months of stock exclusion many new tree 
seedlings appear in the groundcover, and many existing species increase in number. 
It is predicted that a longer period of stock exclusion from riparian zones will 
benefit both mature and re-establishing native riparian zone vegetation. 

The second study uses a naturalistic research to focus on the managers themselves, 
exploring the meanings they ascribe to the Manganuioteao River. Meanings are 
determined by the ways in which managers interact with the river. Results indicate 
that consenation is a common management theme for both the formal managers 
(Department of Consenation, Ruapehu District CouncD) and the informal 
managers (e.g. adjacent landowners, Rotary Club). Interaction between 
management groups Is also important for the continuing consenation of the 
Manganuioteao River. . 

The management strategies presented focus on determining a suitable agricultural 
and recreational carrying capacity for riparian zone vegetation. The grazing 
exclusion experiment illustrates that agriculture has caused considerable damage to 
indigenous riparian vegetation. Agricultural activity on riparian zones, therefore, 
needs to be curtailed, particularly on riparian zones clothed in native forest, 
unmodified except for the changes caused through domestic stock grazing. It is 
possible, however, to continue grazing on the more heavily modified riparian zones. 



iii 

. More information win be required on the user needs and wants to successfully 

determine recreational carrying capacity,. To allow for an increase in the number 

of visitors to the river, while at the same time providing a "wilderness experience", 

management should increase the river's physical carrying capacity. This can be 

expanded by providing more interpretation and by guiding the visitor to areas . 

where carrying capacity is greater. Visitors' perceptions of crowding should also be 

evaluated by the managers as an aid to maintaining the wilderness environment. 

" 
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CHAPTER ONE 
Introduction 
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The Manganuioteao River Valley is an area characterised by a combination of 
agricultural and natural environments. The "agricultural" environment, present since the 
turn of the century, contributes to the valley's distinct stable cultural and physical 

character. 

During the 1980's, the river was continuously under threat from hydro electric power 
development. It seemed as though the last unmodified river in the central North Island 
would be acquired for power generation as had all other rivers in the area. However, the 
Manganuioteao River was spared from such indignation, becoming protected by a 
National Water Conservation Order in 1989. 

More recently, the natural environment of the Manganuioteao River has been exposed to 
a combination of increased recreational use and grazing from both wild and domesticated 

, I 

animals, particularly on the riparian zones. However, if managers begin to consider short 
and long term management possibilities for riparian zones, they can be conserved and 
developed in their natural state, thereby enhancing the complete riverine natural 
environment. 

1.1 Interest in Riparian Zone Management 

My initial interest in ripari,an zone management arose when I spent five months working 
in Wbanganui National Park in 1987. My interest grew as I completed a vegetation 
inventory of the Manganuioteao River riparian zones in 1988 as part of a Diploma in 
Parks and Recreation Management. 

My interest in river management continued when I began my masters degree. I found 
that there were few rivers remaining in their natural state in New Zealand, and formal 
management of their ecosystems was virtually non-existent. I chose to focus on the 
management of the Manganuioteao River riparian zones for two reasons; I appreciated 
the area and realised the value of the river as a recreational facility and as an example of a 
relatively unmodified riverine ecosystem. 



. 1.2 Thesis Objectives 

This thesis combines information cited from relevant literature, interviews with river 
managers, and data from a grazing exclusion experiment to provide a basis for a 
management policy for the Manganuioteao River's riparian zones. There are five main 
objectives in this study: 

3 

1. To measure the recovery of forest understoreys and groundcovers after exclusion of 
grazing stock from riparian zones; 

2. To predict a ten year successional pattern for natural riparian zone vegetation 
following stock exclusion; 

3. To study the Manganuioteao River riparian zone managers, exploring their 
management techniques~ attitudes towards and meanings ascribed to the riparian 
zones; 

4. To summarise the characteristics of Manganuioteao River recreationists; and 

5. To recommend recreational and conservational management strategies for the 
riparian zones. 

Chapter Two reviews the literature relevant to this study. Chapter Three discusses the 
vegetation experiment, extracting data to predict the outcome of removing grazing from 
the riparian zones. 

Chapter Four uses a naturalistic research method 1 to investigate river management 
techniques and the influence upon managers in their decision making. Chapter Five 
analyses the Manganuioteao River recreationists, drawing from existing data sources. 
Finally, Chapter Six concludes this thesis by providing management recommendations 
for the Manganuioteao River riparian zones, which will allow quality recreational 
experiences without the loss of landowner income, rights, or privileges. 

1/ See Appendix one. 
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2.1 Introduction 

CHAPTER TWO 
Background Information 
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This chapter presents a review of background information relevant to this study. After a 
brief description of the river and its history I review literature relevant to todays 
management of the Manganuioteao River. Included in this is a review of New Zealand's 
river legislation, foc'ussing on those parts which particularly relate to river conservatiQn. 
A breakdown of the components within a river recreation system is then presented. 
Recreational use of other rivers is then summarised, and research into motivations, 
satisfactions, expectations, and perceptions is evaluated. The concept of carrying 
capacity is described, and the chapter concludes with an analysis of the problems 
associated with river use and management. 

2~2 Location and Description 

2.2.1 Location 

The Manganuioteao River, with a length of 86 kilometres and a catchment area of 620 
square kilometres, is the third largest tributary of the Wbanganui River. It begins on the 
western slopes of Mount Ruapehu, at approximately 2100 metres above sea level, and 
flows through the Erua Forest area in a westerly direction. It joins the Wbanganui River 
11 kilQmetres above the small township of Pipiriki, at 56 metres above sea level. The 
major tributaries of the Manganuioteao River include the Waimarino, Makatote, 
Mangaturuturu, and the Orautoha Rivers (Egarr and Egarr, 1981). The nearest town to 
the river is Raetihi, while Ohakune, National Park, and Taumarunui are also close. The 
middle sections of the river are easily reached by sealed road from Raetihi, while access 
to other parts is limited to walking, boating, helicopter, or possibly on horseback or 
motorcycle. Cadastral maps of the area show a large network of roads, serving every 
surveyed section. Some of these roads are now closed, while others were never formed 
and remain paper roads (Allen, 1984). 
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2.2.2 English Translations of .. Manganuioteao" 

The name "Manganuioteao" has several English translations. The first Europeans visiting 
the river referred to it as the Manganui-a-te-ao River, which literally translated means 
"great river of light". The fllSt European to settle on the lower reaches, however, insisted 
that its correct pronunciation was "Manganui-o-te-ao", which literally translated means 
"wide open valley with plenty of daylight". Today this is the accepted spelling and 
pronunciation, although it has been shortened to one word (Allen, 1984). Other 
translations include "The big tributary coming from the clouds", "Great river of the 
world", ItRiver of ever dancing waters", and "Great and powerful waters of Rongomai" 
(Cudby and Strickland, 1986). 

2.2.3 Climate 

In relation to the rest of New~aland, the climate for the Whanganui River catchment 
has been described as mild, with few extremes (Ombler and Ombler, 1982). The lower . 
reaches are characterised by still, hot conditions in the summer months and temperature 
inversions (morning mists) in spring and autumn (Cudby and Strickland, 1986). The 
upper reaches, however, being on the edge of the volcanic plateau, are distinctly cooler. 
Nearby Taumarunui has an average of 62 ground frosts per year. 

Rainfall varies according to the topography of the area. Average annu,al rainfaIl for the 
catchment is approximately 2000 mimmetres per year. Rainfall varies between 1400 
mj]]jmetres in the lower zone, to over 5000 mjJJjmetres in the subalpine zone, where up to 
40 percent of the precipitation is snow (Ombler and Ombler, 1982; Cudbyand Strickland, 
1986). 

2.2.4 Relief, GeoIpgy and Morphology 

TIle river's relief is very distinctive. The upper section of the. river has igneous rocks, 
while the lower high country is of sedimentary rock, known locally as "papa ". The 
towering cliffs carved by the Manganuioteao River expose layers of compacted sandstone 
and mudstone, formed in the building of this once submerged section of the North Island 
(Allen,1984). Sediment deposition continued until about 130 million years ago, when 
tectonic plate activity began to force New Zealand from the ocean. The Manganuioteao 
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. River area is geologically young. Pipiriki rock is seven million years old (Ombler and 
Ombler, 1981), but rock in the Manganuioteao River is probably older than this, because 
rock gets progressively older further inland 

The Manganuioteao River is characterised by two dominant morphological features. 
Firsdy, the river has assumed a pool-rapid sequence. Cudby and Strickland (1986) have 
described a pool-rapid sequence, and how it has developed on the river. A scour pool 
develops alongside a sheer bank and forms an outwash boulder bank over which the 
water tumbles to the next pool. The next pool is frequendy against the opposite side of 
the channel. The size and depth of the pools increase with distance downstream and the 

longest pools are in the lower zone. 

The second dominant morphological feature is that the Manganuioteao River is extremely 

stable. This is because large boulders protect the river bed and make the pools and rapids 
semi-permanent fixtures. Cu~by and Strickland (1986) note that the general appearance 
of the river has not changed during the last 100 years. 

2.2.5 Soil 

Volcanic activity has affected soil formation through most of the catchment. Soils near 
Mount Ruapehu are described (progressively away from the mountain) as yellow-brown 

pumice steepland soils, yellow-brown steepland earths, and yell~w-brown loams. Yellow 

brown loams develop from volcanic materials and are more fertile than the steepland soils 

and yellow-brown earths, ~hich develop from sedimentary rocks. Erosion on pastoral 

areas in the middle zones of the river catchment is slight (Cudby and Strickland, 1986). 

2.2.6 Riparian Vegetation 

There is a wide variety of riparian vegetation in the Manganuioteao River valley. The 

timberline is at approximately 1350 metres above sea level, an4 at this height dominant 

vegetation includes mountain beech (Notho/agus solandrii var. cIijJortioides), mountain 

toatoa (Phyllocladus alpinus), and kaikawaka (Libocedrus bidwiIlii). As the river falls in 
altitude, dominant vegetation species change progressively from silver beech (N. 

menziesii) through red beech (N. j'usca), to podocarp, mixed podocarp, and kamahi 
(Weinmannia racemosa) forest. Natural riparian vegetation is unmodified or slighdy 
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modified, although pasture grasses extend to the river bank in some places. There are 

also frequent thickets of black wattle (Acacia deaJbara) and occasional willow (Salix 

spp.) stands growing on the riparian zones. Other dominant species include black beech 

(N. solanlirii), tawa (Beilschmeidia tawa ), and rewarewa (Knightia excelsa). Other 

vegetation includes regenerating scrub and shrubland, dominated by species such as 

manuka (Leprospermwn scopariwn) and cliff dwelling vegetation, dominated by species 

such as kiokio (BJechnwn capense) and parataniwha (EJarostema rugoswn) (Cudby and 

Strickland, 1986; Rich, 1988). 

Plate 2.1: Manganuioteao River Pool Rapid Sequence. 
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Plates 2.2 and 2.3: Examples of Manganuioteao River Riparian Vegetation 
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2.2.7 Birds of the River Valley 

There are a variety of bird species on the Manganuioteao River. Probably the best known 

native species living on the river is the rare 1 whio, or blue duck (Hymenolaimus 

malacorhynchus). Blue ducks spend most of their time in fast flowing clear water. Diet 

is restricted to freshwater invenebrates, principally the larvae of caddis fly, mayfly, and 

stonefly. Freshwater snails and midge larvae are also eaten, often amidst mouthfuls of 

filamentous algae. The breeding season usually commences in August and extends to the 

end of December, or occasionally later. As soon as the chicks are born they can swim 

and feed in the fastest flowing water, which at any moment can sweep a duckling rapidly 

down river. Blue ducks are highly territorial, and each pair will vigorously defend a 

section of the river throughout the year. Securing permanent and exclusive feeding and 

breeding area shapes the behaviour of the young birds. Many try to force their way in 

between territories of established pairs, and some of the birds will "challenge" established 

pairs in an attempt to displace them. Few of the young are ever successful in a challenge, 

and the ones that are not soon die (Williams, 1988). 

Plate 2.4: Blue Duck Hymellolaimus malacorhYllchus 

1/ Rare birds are defined as birds with small world populations which are not at present 
endangered or vulnerable, but are at risk. These birds are usually localised within 
restricted geographical areas or habitats, or are thinly scattered over a more extensive 
range (King, 1981). 
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Other birds found in the river valley are more common. Native birds present include the 

brown kiwi (Apteryx australis), the fantail (RhipiduraJuliginosa), the kingfisher 

(Halcyon sancta vagans), the New Zealand pigeon (Hemiphaga novaeseelandiae), the 

paradise duck (Tadorna variegata), the morepork (Nivox novaeseelandiae 

novaeseelandiae), the New Zealand falcon (Falco novaeseelandiae), the grey warbler 

(Gerygone igata), and the red billed gull (Larus novaehollandiae scopulinus). Introduced 

birds found include the magpie (Gymnorhina tibicen), the mallard duck (Anas 

platyrhynchos platyrhynchos), the house sparrow (Passer domesticus domesticus), the 

song thrush (Turdus phi/omelos clarkez), and the blackbird (Turdus merula merula). 

2.2.8 Mammalian Species 

As well as domestic stock, there are several other mammalian species in the 

Manganuioteao Valley. Feral goats, rabbits, hares, and occasionally pigs can be found on 

the riparian zones, but in relatively low numbers. Possums reside in large numbers, and 

because they carry bovine tuberculosis, are a threat to cattle in the area. They are also 

efficient native and exotic vegetation browsers. Carnivorous mammals reside in the 

valley, and are a threat to native birds. Recently two blue ducks were lost to cats. 

Plate 2.5: Predator Trapping on Riparian Zones 



The Department of Conservation has completed a trial trapping programme on riparian 
zones. in an attempt to trap rodents. mustelids. and cats (Heaphy. 1990. pers. comm.). 

2.2.9 Manganuioteao Fish 
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The Manganuioteao River provides a habitat for a variety of native and exotic fish 
species. Cudby and Strickland (1986) note that 11 of the 18 native fish species found in 
the Whanganui River have been found in the Manganuioteao. This is the greatest species 
diversity known from any of the Whanganui tributaries. 

Table 2.1: List of native ftsb found in tbe Manganuioteao River. 

Common name 
Lamprey 
Long-finned eel 
Short-rmned eel 
Common smelt 
Short-jawed kokopu 
Banded kokopu 
Koaro 
Torrentfish 
Red-finned bully 
Common bully 
Cran's bully 

Cudby and Strickland, 1986. 

Scientific name 
Geotrla australis 
Anguilla dieffenbachii 
Anguilla australis 
Retropinna retropinna 
Galaxias jasciatus 
Galaxias postvectis 
Galaxias brevipinnis 
Cheimarrichthys josteri 
Gobiomorphus huttoni 
Gobiomorphus cotidianus 
Gobiomorphus basalis. 

In addition to these fish there are brown (Salmo trutta) and rainbow (S. gairdnerii) trout 
residing in the Manganuioteao River. 

2.3 Human History On The Manganuioteao River 

2.3.1 Pre-European Settlement 

During the nineteenth century, prior to European settlement. the Manganuioteao River 
had many Maori living on its fertile banks. The Maori who originally settled the upper 
Whanganui River and its tributaries are thought to have been descendants of the people of 
the canoe Aotea, which came from Hawaiki around 900 A.D. as part of the Great 
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Migration (Smart and Bates, 1972). Settlement of the Manganuioteao River dates from 
approximately 1100 A.D. Some of the Manganuioteao River villages were Moeawatea, 
Papatupa, Arawata, Hoihenga, and Ruakaka (Voelkerling, 1988). The exact settlement 
population is not known, but it is thought that when there was intertribal fighting, pa on 
the river could muster over 800 warriors. 

The river was an important travelling route for migrating Maori from the lower west coast 
of the North Island up to the central volcanic plateau and on to Lake Taupo. The 
importance of this ~ess route continued through to early European settlement (Allen, 
1984). 

The river was first explored by Edwani Wakefield in 1840, when he journeyed up the 
river on route to Taupo (Voelkerling, 1988). From 1843 to the mid 1860's, missionary 
influence continually extended up the river valley. The Reverend Richani Taylor made 
many trips up the river during this time, converting many Maori to Christianity and 
introducing fruit trees and wheat to be grown on the river banks. He tells of canoeing, 
portaging, fording, walking, climbing vine ladders and swimming during one such 
journey up the tributary in 1843 (Ombler and Ombler, 1982). 

The formation of the King Movement in 1854 effectively closed the Manganuioteao 
River to Europeans. The river was included in what became known as the King Country. 
This was a 10,000 square mile block of land owned by a formed tribal federation, who 
were in tum ruled by a chQsen king. Their objective was to retain ownership of this land 
and to continue living traditionally, without pakeha interference. No land in the block 
could be sold to the pakeha without the consent of the tribal federation. The boundary to 

this block became known as the "Aukati Line", which Pakeha crossed at their own risk. 
The line ran from Raglan Harbour in a loop to a point on the Waikato River, south of 
Cambridge. From here the line followed the Waikato to Atiamuri, then went in a straight 
line to the north west shore of Lake Taupo. The line then took in the Kaimanawa Ranges, 
and cut westwanis across the southern base of Mount Ruapehu to the mouth of the 
Manganuioteao River. From here the line stretched to the Taranaki Coast, to a point a 
little north of Pukearuhe (Allen, 1884; Smart and Bates, 1972). 

From the early 1860's to the mid 1880's the Hau Hau creed had a secret refuge at 
Ruakaka, on the middle reaches of the river (Voelkerling, 1988). Ruakaka was the largest 
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. kainga (village) on the river. Its commanding views were a distinct advantage to its 
occupants during this time'when pakeha were banned from the river. The Hau Hau were 
followers of a religion called Pai marire, which was a combination of teachings from the 
Old Testament and traditional Maori beliefs. This religion became a movement for 
despairing, rebel Maori, who sought to banish all Europeans so that their land and 
traditional lifestyle could be returned (Ombler and Ombler, 1982). 

2.3.2 European Settlement Commences 

By 1886 the Hau Hau movement had all but vanished, and the King movement had 
succumbed to the pakeha' s quest for land. Europeans were again travelling on the 
Manganuioteao River. Most of the Manganuioteao River valley was purchased for 
settlement by the government in 1886. However, much of the lower river was not 
purchased as it had been declared a native reserve by the government, a "reward" for 
selling land originally embedded in the King Country. The lower section of the river was 
not settled by Europeans until 1912 (Voelkerling, 1988; Allen, 1984). 

Europeans progressively settled in the middle reaches of the Manganuioteao valley and 
the Orautoha valley from 1895. Life was hard as the settlers had to break the land in, and 
they were a full day's travel away from the nearest town (Raetihi), even though it is only 
about 10 to 15 kilometres away. The Maori were a great help to the early settlers who 
could win their esteem. They provided food and a supply of labour, and would seldom 
accept money when on friendly terms with their "employers". The Maori learnt farming 
practices from the settlers, and applied these techniques to their own farms (Allen, 1984). 
Milling also occurred in the Manganuioteao Valley and much timber was extracted as the 

bush was cleared. 

As the bush was cleared the area's population grew. It is hard to imagine now that in the 
valley there were once two post offices! They opened in 1904, but both were short lived. 

One closed in 1908 and one in 1909. Another opened in 1917 and survived until 1952. 
There have also been several schools in or near the valley, but only one now remains at 
Orautoha (Allen, 1984). 

Today the Manganuioteao Valley landscape is characterised by extensive hill county 
sheep and beef farms. Some of these farmers are now also taking advantage of the recent 
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. deer fanning boom, and high deer fences appear throughout the valley. Pockets of both 
native and exotic vegetatio.n can be found dispersed on these farms. The once large 
Maori population is now represented by only a few descendants, who farm in the 
European style. According to Voelkerling (1988), the Manganuioteao River has survived 
civilisation extremely well. It has seen many changes in the past two hundred years, and 
will no doubt see many more. After all, two centuries are not much more than a day in 
the life of a river. 

2.4 History of River Conservation and Recreation Legislation 

River conservation and river recreation are cloSely"linked. Unmodified proteCted rivers 
provide the river recreationist with unique opportunities that are unobtainable in rivers 
that have altered flows or are polluted The recreational opportunities on an unmodified 
river, such as the Manganuioteao River, will include the aesthetic values the natural 
environment offers. These c~ add to the enjoyment of the recreational activity being 
undertaken. 

2.4.1 River Conservation Development in the United States 

North American literature has been cited to offer a comparison between river 
conservation development in New ~aland and the United States. The United States 
leads the world in its approach to conservation and management of wild and scenic rivers, 
providing a blueprint for countries such as New ~aland to follow. 

The battle between river development and river protection has been occurring in the 
United States of America for over 100 years. River protection began in the United States 
with the development of a National Park system, commencing in 1872 with the formation 
of Yellowstone National Park (Harris, 1974). The upper streams were protected from 

. . 

diversions for irrigation and hydroelectric power, but the country continually called for 
more hydro electric power development 

Dam building continued in the United States through to the early 1960's, by which time 
two thin1s of all potential hydroelectric sites were developed. In 1963 the United States 
Senate passed a document stating that some streams should be preserved in their free 

. flowing state as representatives of the nation's natural heritage (Malbon and Canty, 
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1986). This became legally possible when the American Wild and Scenic River Act was 
passed in 1968 (Leather, 1979). Under this act, more than 70 rivers are now protected in 
the U.S.A. for their scenic and recreational values (Malbon and Canty, 1986). 

2.4.2 River Conservation and Recreation Legislation Development in New Zealand. 

Rivers in New Zealand are governed from a national level, and there are a wide range of 
acts applicable to their management. Acts governing river environment preservation date 
back to 1851, when a one chain reserve was set aside on the banks of all riverbeds by a 
far-sighted surveyor, Sir Thomas Cass. This was adopted in law under section 10 of the 
1892 Land Act, followed by section 122 of the 1908 Land Act, section 129 of the 1924 
Land Act, and is now section 58 of the 1948 Land Act. Some banks were also classified 
as legal roads in the early 1900's (Evans, 1985: 6). In this case, access along riparian 
zones can often be at the discretion of the land occupier, as they can refuse access to such 
zones via adjacent land whic~ they own. This comes as a surprise to many users, and 
exercise of this right to reserve admittance is often fiercely resented (Watson, 1986). 

The 1967 Water and Soil Conservation Act vested all rights to natural water in the 
Crown, but made no mention of the land over which that water flowed. The 1925 Coal 
Mines Act describes the bed of a river as the space of land which the waters of a river 
cover at its fullest flow without overflowing the banks, but it does not specify the size of 
the flood. Legal opinion describes the riverbed as the area covered by normal 'winter 
freshes (Evans, 1985: 6). 

The Water and Soil Conservation Amendment Act was passed in 198111 ... to recognise 
and sustain the amenity afforded by waters in their natural state ll (New Zealand 
Government, 1981: 6). National Water Conservation Orders and Local Water 
Conservation Notices could now be enforced to protect rivers 1I ... with wild, scenic, and 
other characteristics, and to protect the recreational fishery and other instream uses of the 
waterll (New Zealand Government, 1981: 8). It was now possible to apply for water 
rights for recreation and preservation reasons as well as for agricultural, industrial, and 
local community needs (Nisbet, 1986: 83). 

This legislation was passed as a result of the growing public pressure to preserve wild and 
scenic rivers in New Zealand. Many organisations, including canoeists, anglers, and 
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environmental and conservation groups, believed that there were certain rivers and 
stretches of rivers which, together with the surrounding countryside, offered scenery or 
recreational experiences of such quality that their long term protection was in the national 
interest. The Commission for the Environment (1978: IS) identified four types of rivers 
which warranted protection in the public interest: 

1. Rivers or parts of rivers that flow through unmodified or wilderness areas 
and whose appeal is immediately associated with the surrounding 

landscape .. 
2. Rivers that receive significant recreational use which is dependent on 

their being maintained in a free flowing form. 

3. Rivers that are noted for their outstanding scenic or visual qualities but 
which do not receive heavy recreational use nor have a high wilderness 
value. 

4. Rivers that are a combination of the above types. 

It can be argued that the Manganuioteao River is a combination of all river types. In a 
national survey of recreational rivers, Egm and Egm (1981) rated the recreational value 
as "intermediate" (i.e. three on a five point scale)2 , where one is "valueless", through to 
five, which is "extreme,,3. The scenic quality was rated as "dramatic and impressive" 
(i.e. two on a six point scale), where one is "exceptional" t through to six, which is "dull". 
The survey concluded that the river should be protected for its recreational and scenic 
qualities. 

By 1986 there was considerable support to protect the Manganuioteao river from 
hydroelectric development. This support had developed from 1978, when the New 
Zealand Electricity Department (now Electricorp) announced plans for a hydroelectric 
scheme on the river. This caused immediate concern among local anglers and 
landowners, who foresaw the possible loss of a valued reSource. This concern spread to 
other groups and individuals, and a petition was presented to parliament in 1979, asking 
that the river be preserved in perpetuity. This petition was supported by the Queen 
Elizabeth the Second Trust for Nature Conservation. In 1980, the QE2 trust sought 

2/ This does not take into account the angling qualities the river offers. 

3/ Extreme is defmed as a high usage of recreation, a river of national importance. 
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. protection of the Manganuioteao River under the Water and Soil Conservation Act. On 
August 24th, 1981, the Rangitikei-Wanganui Catchment Board (RWCB) recommended 
to the National Water and Soil Conservation Authority (NW ASCA) IIthat for a period of 

five years, the minimum flow for the Manganuioteao River .•• be fixed at 90 percent of the 
existing or remaining natural flow of these rivers and streams". NW ASCA adopted the 
recommendation of the RWCB and fIXed the minimum flow until Iuly 31st, 1987 (Cudby 
and Strickland, 1986). 

Meanwhile, in 1982 the Wild and Scenic Rivers Committee (Water and Soils Division, 

Ministry of Works and Development) had placed the Manganuioteao River on its list of 

nationally important rivers in the scenic and recreational category. This was reiterated in 
1986 when the Protected Waters Assessment Committee (Ministry of Works and 
Development) proposed a national protection of the Whanganui River catchment, 

including the Manganuioteao River. While this proved unsuccessful, the possibility of a 

protection case for the Manganuioteao River was not ruled out. 

In early 1988, an application was made under section 20d of the Water and Soil 
Conservation Act (1981) for a National Water Conservation Order applying to the 
Manganuioteao River. The Department of Conservation (1988) submitted a report 
summarising the recreational values, the wildlife, the fishery, and the regional and district 

planning schemes relating to the Manganuioteao River. The Department was in full 

support of river protection, and was backed up with support from lobby groups such as 
the Royal Forest and Bird Protection Society. The river was officially protected on 
March the sixth, 1989 by a National Water Conservation Order (Ministry for the 
EnvirQnment, 1989). 

However, while the river is now protected its riparian zones remain unprotected. They 

are classified as road reserves, owned by the Crown, but administered by the Ruapehu 

District Council. The Department of Conservation sees this classification as being 

inappropriate, and is anxious to re-classify them (Heaphy, 1990, pers. comm.). Current 
possible ways of protecting the riparian zones include classifying them as scenic reserves 
under the Reserves Act, 1977, or as marginal strips under the Conservation Act, 1987. 
Either way will successfully preserve the riparian zones. 
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2.5 River Recreation System Components. 

The combination of changing leisure patterns and river environments has contributed to 
river recreation trends. The river recreation "system" has several key elements of concern 
to river recreation planners, managers, researchers, and the general public. These key 
elements, along with their application to the Manganuioteao River, are as follows: 

1. The river, which has both recreation and non-recreation functions. As well as 
being a highly valued recreational river, the Manganuioteao River is the last 
remaining unmodified river in the central North Island. It is also used for 

watering stock by local farmers, and is an important outlet for ground and 

surface water runoff. 

2. The adjoining l!1lld, that is, land on either side of the river which is used for 
recreation. There may be environmental impacts from recreational overuse on 
this land. Examples of such land adjacent to the Manganuioteao River are the 

, ! various places used for camping. 

3. The river recreationist (or potential recreationist), which includes river 
conidor users, such as canoeists, anglers, trampers, hunters, and bach owners. 
Manganuioteao River recreationists are analysed in chapter four. 

4. Non-recreation water uses, such as commercial fishing and hunting, transport, 
hydropower and irrigation, water supply and waste water treatment, that may 

conflict with the recreation use of the river. Apart from stock watering and 

. occasional commercial eeling, this is non applicable to the Manganuioreao 
River. 

5. Non-recreation riparian land uses, such as forest industries, mining, 

agriculture, or residential land use, that may benefit from recreation use (as in 

the case of local economies) but may conflict with recreation use of the river. 
Many of the Manganuioteao River riparian zones are used for agricultural 

purposes, but at times are in demand as camping grounds and barbecue areas. 

There is some potential for conflict between these user groups. 
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6. The non river user, who is still interested in the river as a public resource. 
Many of the groups concerned with Manganuioteao River protection fall into 
this group. 

7. The commercial recreationist, who makes a living directly or indirectly from 
river recreation. Various white water rafting companies make use of the 
Manganuioteao River at certain times, and the occasional fishing guide takes a 
client to the river. 

, 
8. The planner or legislator, who is responsible for assessing national and 

regional patterns of river recreation resource needs. 

9. The manager, who is responsible for onsite management to protect both 
physical resources and experiences of visitors. The Department of 
Conservation have the greatest management input into the Manganuioteao 
River. The Department is supported by the Ruapehu District Council, local 

, i landowners, and other groups such as the local Rotary Club. 

(Adapted from Lime, 1977: 203) 

2.6 A General Review of River Users 

This section provides a general review of literature relating to the characteristics of river 
recreationists. Included are certain socio-economic and demographic rmdings relating to 
river recreation. This section is included to provide a general description of people who 
use rivers for recreation. 

2.6.1 Characteristics of River Users 

To successfully manage a river for recreation it is important to know the characteristics of 

river recreationists. These general characteristics are listed as follows: 

1. River recreationistsvary widely in their activities, use patterns, motives, and 
opinions about appropriate use of a particular river-perhaps more so than 
participants in almost any other type of recreation. 



23 

·2. Socialising is the primary reason for recreating using rivers as a resource. Another 
important reason for river recreating is the aesthetic value that so many rivers in 
New Zealand possess. 

3. There is an important, yet minority interest in "running" rivers to take risks, to 
challenge one's skill and equipment, or to be in nature and the wilderness 
environment. 

4. Many river recreationists are novices with little experience on a given river, or with 
river recreation in geneml. 

S. Many river runners rent equipment or travel in equipment piloted by guides. 
6. Although the siZe of groups can vary considerably among rivers and types of 

watercraft used, group size tends to be considerably larger than most other outdoor 
recreational pursuits. 

7. River recreationists are mostly young - about half are under 30 years of age. 
8. As with many other pursuits, river recreationists are often students and have, or will 

attain above average education (at least four years secondary school education). 
9. River recreationists come predominantly from professional or white collar 

,: employment categories and have above average incomes. 
10. The pattern of travel for river recreationists is bimodal, that is, over time many river 

trips are pursued far from home and many are close to home. 
11. As with most outdoor recreation pursuits, river use is highly variable and 

concentrated on certain stretches at certain times. 

(Adapted from Unle, 1986: 189) 

In New Zealand, recreation on or near rivers has always been a valued experience. A 
1981 New Zealand Forest Service survey indicated that SO percent of the New Zealand 
population had visited rivers or lakes, with an average of seven visits per year per person. 
Also 80 percent of the people taking rafting or canoeing trips on New Zealand rivers are 
New Zealanders (Terpestra, 1983). 

There is a wide range of recreational activities that can be undertaken using a river as a 
resource base. Mosley (1989) identified 17 major river recreation activities on New 
Zealand rivers. These activities, in no particular order, are as follows: 
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Paddling/wading Swimming 
- Tubing/drift diving - Water skiing 
- Fast water kayaldng - Fast water rafting 
- Tramping - Flat water boating/rowing 
- Jetboating - Flat water power boating 
- Sailing - Angling (from bank) 
- Angling (by wading) - Angling (from boat) 
- Picnicking/camping - Hunting/shooting 
- Nature study/sight-seeing 

2.6.2 Demographic Information 

In a study of recreationists participating in active river recreation, McPherson (1986) used 
information taken from a national representative sample of 2,230,000 Canadians over the 
age of ten years to illustrate c.t.emographic information of river recreationists. Some 
Canadian demographic information can be directly compared with that of Whanganui 
River recreationists (Devlin et al., 1981). The comparison (Table 2.2) illustrates that 

there is both an older population and less single people participating in river recreation in 

Canada. Evidence from the Wbanganui River study suggests that canoeing has the 
potential to become a family recreation activity (Devlin et aI., 1981). 

In a similar study to the Canadian research, the National River Recreation Study was 
undertaken in the U.S.A. (Leatherberry et al., 1980). Although it was conducted six years 

before the Canadian survey, results were similar. It was found that 67 percent of river 

recreationists were between the ages of 20 years and 40 years, and river recreationists 

were often found to be students; over half had completed four years of post high school 

training. The survey also concluded that canoeists had a higher income than most other 
river recreationists, and a quarter of those surveyed were on their first trip. 

In the study of recreationists on the Whanganui River, Devlin (et al., 1981) found that 

relative to the New Zealand population, canoeists had more secondary and tertiary 
education and higher qualifications. They were found to be in more highly paid 

occupations and had longer holidays. More than one third had more than eight weeks 
holidays per year and most came from cities. In addition to this, 59 percent of the 
canoeists sampled had no previous experience in canoeing. 



. Table 2.2: Demographic Comparison Between Canadian and Whanganui River 
Recreationists. 

DEMOGRAPIDC CANADIAN WHANGANUI 
CHARACTERISTIC RIVERS RNER 

(Percentage) (Percentage) 
Gender 
Female 27.9 16.0 
Male 72.1 84.0 

Age 
23.4~ 10-18 18.4 

19-29 27.8 42.46 
30-59 44.1 34.0 
60+ 9.5 0.6 

Marital Status 
29.7~ Single 52.0 

Married 57.5 48.0 
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A large proportion of male river recreationists is evident on angling rivers. In a study of 
Motu River recreationists, Ritchie (et. al., 1982) found that 83 percent were male. 
Similarly, in a study of Rakaia River recreationists (Saville-Smith, 1983),85 percent of 
the on site population were male. In addition, 16 percent of Rakaia River anglers were 
over 60 years of age, which exceeds this age group's representation in the national 
population, and the mean age was 45 years. This illustrates that angling tends to be 
undertaken by older people. Professional people used the river the most for recreation 
(19 percent), followed by tradespeople (18 percent), retired people (16 percent), and 
business people (15 percent). 

McPherson (1986) believes that one of the reasons why there are more males than 
females participating in river recreation is because fishing is more commonly perceived 

4/ This figure is 19 years old and under. 

5/ This figure is between the ages of 20 and 30. 

6/ This figure is between the ages of 31 and 60. 

7/ Includes those divorced or widowed 

8/ Does not total 100 percent because some individuals did not respond to the question. 



. to be a "malel! activity. This belief is supported by Saville·Smith's (1983) study of 
recreationists on the Rakaia River. 

2.6.3 Other Recreational River User Information 
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River recreation is a gregarious activity, particularly when it comes to floating down the 
river. Important characteristics of river recreation groups are their composition and size. 
Heyward (1987) has suggested that more information is known about river recreationists 
when they are classed according to their composition. "Primaryll groups consist solely of 
people who know each other before they come on the trip, and whose relationship is , 
based on friendship or family ties. IISome known" groups may know some but not others 
in the group. "All unknown" groups are composed exclusively of members who did not 
know one another prior to their scheduled river trip. Another characteristic of groups is 
whether they are private or provisioned by a commercial guide. Schreyer (et al., 1984) 

has shown that commercial participants are generally less experienced in river recreation 
than private participants. 

f 

2.7 River Recreation Motivations, Satisfactions, Expectations, and 
Perceptions. 

Drawing from North American and New Zealand literature, this section examines the 
motivations, satisfactions, ~xpectations and perceptions pertaining to river recreation. It 
is important for managers to take these factors into consideration when making decisions 
regarding maintenance or enhancement of the recreational river resource. 

2.7.1 Motivations of River Recreationists. 

Motives are "internal factors that arouse, direct, and integrate a person's behaviour, and 
they can strongly influence the reasons why people engage in various activities" 
(McDonald and Hammitt, 1983: 369). Knowing recreationists~ motives can allow 
managers to provide for increased levels of user satisfaction and can aid in dealing with 
controversial management problems such as perceived crowding, use conflicts, carrying 
capacity, and desired levels of site development. 
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'As the following chart illustrates, motivations for river recreation are similar for river 
recreationists in New Zealand and the United States. The motivations from the U.S.A. 
are drawn from a study by McDonald and Hammitt (1983), who analysed the motivations 
of inner tube floaters on three rivers in the Southern Appalachians, U.S.A. With regard to 

New Zealand rivers, Devlin et al., (1981) and Ritchie et al., (1982) both provide similar 

motivations for river recreationists. Devlin et al. listed seven motivations for canoeing 
the Wbanganui River, and Ritchie et al.listed different motivations for floaters andjet 
boaters. 

Table 2.3: Summary of motivations of river recreationists. 

MOTNATION 

To be with other people 
To be with friends 
To be with family 
To be close to nature 
Beauty of the area 
To run rapids 
Challenge 
Convenience 
Technical ease of river 
Practice 
To get away from it all 
The threat of damming 
Hunting 

U.S.A. 

..J 

..J 

..J 

..J 

..J 

WHANGANUI 
RIVER 

..J 

..J 

MOTU 
FLOATERS 

..J 

..J 

..J 

..J 

.J :p 

Sources: McDonald and Hammitt, 1983; Devlin et al., 1981; Ritchie et al., 1982. 

MOTU 
JET 
BOATS 

.J 

.J 

.J 

.J 

Heyward (1987) found that there was a relationship between the type of experience 
sought by river recreationists and the size and composition of the group. Those 
recreating for quietness and escape (e.g. to get away from demands, to experience calm, 

to learn about nature) were found to participate in the smallest groups, while those 

recreating for group adventure (e.g. to be with friends, to run rapids, to have thrills) 

participated in the largest groups. 

9/ Now no longer a threat as the Motu River is protected by a National Water 
Conservation Order. 
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Motivations for river recreation differ markedly on rivers where angling is a major 
recreation activity. On the Rakaia River, for example, over half the recreationists 
surveyed by Saville-Smith (1982) were motivated by the skill and challenge of the 
recreation activity. Separate clusters can be made of other similar Rakaia River 
motivations. One group includes the isolation and being away from the city. Another 
group includes the natural environment and the visual scenery which the river offers. 
Another motivation, which does not fit into these groups, is being with friends (SaviUe-
Smith, 1982). 

2.7.2. Satisfactions, Expectations and Perceptions. 

There is a relationship between user experience and the satisfactions and expectations of 
recreation resource users. Hammitt and McDonald (1983) graded users of three rivers in 
the United States into three levels of experience, and then related each level of experience 
to: (1) user perception of river environment disturbances; (2) perceived need for 
management controls to prevent the disturbances; and (3) the degree of support for 
y,arious management practices that might be initiated to correct river resource problems. 

Hammitt and McDonald found that floaters with more experience are also more sensitive. 
Experienced users, for example, were more sensitive to "excessive litter along river 
banks" and "trampling of native vegetation", As one would expect from this fmding, 
experienced users saw a more of a need for management controls to prevent disturbances 
than did the less experienced. An example of this is the case of litter. The more 
experj.enced thought a litter problem existed, felt that controls should be implemented 
now, and therefore were more supportive of certain litter control practices than 
inexperienced users.· The overall conclusion was that the level of recreational experience 
is significantly related to user perceptions and expectations towards river recreation 
resource management. 

2.8 An Introduction To Carrying Capacity 

Recreational river crowding is a primary management problem, particularly on some 
rivers in the U.S.A. Probably the best known example of a river in the U.S.A. where 
there is evidence of overcrowding is the section of the Colorado River running through 
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Grand Canyon National Park. As the graph below illustrates, visits to the river per year 

have increased steadily since 1965. 

Graph 2.1: Recreational Use on the Colorado River. 
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(Adapted from Leatherberry et al., 1980: 151) 

This dramatic increase in river recreation has led to three major management issues 

concerning the Colorado River. The flrst is to do with how much use is compatible with 

a quality wilderness recreation experience. What density levels can be tolerated before 

the. area becomes too crowded and no longer a satisfactory wilderness experience? How 

many is "too many" people? What, in short, is the social canying capacity of the area? 

The other two issues relate to the kind of river activity rather than the canying capacity. 

Eighty percent of the river runners on the Colorado River are in motorised boats (Shelby 

and Heberlein, 1986). The argument is that motorised trips are not in keeping with a 
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wilderness experience. The other issue concerns user day allotments between private 
(eight percent) and commercial (92 percent) operators. Private operators want a greater 
share of the allotted days (Nielsen and Shelby, 1977). 

There are other various social problems associated with the surge in river recreation 
popularity. Large groups of river recreationists 10 , for example, often infringe on the 
enjoyment of smaller groups (Leatherberry et al., 1980). Recreationists in some places 
are now purposely avoiding areas and times when use densities are highest. It has been 

suggested that people don't object to the large numbers, but object to the inconsiderate 
behaviour, which is ofteri associated with the consumption of alcoholic beverages 
(Leatherberry et al., 1980). 

By determining the carrying capacity of a river, managers will be able to detect when 
crowding is occurring. Carrying capacity is defined by Shelby and Heberlein (1986) as: 

II 

If ... the level of use beyond which impacts exceed acceptable levels specified 
by evaluative standardsll (1986: 13). 

The following four types of carrying capacity have been identified (Shelby and Heberlein, 
1986; Heberlein, 1977): 

Ecological Capacity. This is concerned with impacts on the ecosystem; Examples of 
ecosystem impacts include effects on populations of various plant species, plant damage 
related to numbers of browsing animals observed, or collforms present. Along the 
Colorado River, in the Grand Canyon, for example, it became apparent that the burial of 
human waste was causing increased coliform counts in the soil and water. Management 
responded with a cany-out waste policy which altered the relationship between use level 
and that particular ecosystem impact, solving the impact problem without reducing visitor 
numbers. 

Physical Capacity. This concerns the amount of space, so these impacts can be referred 
to as "space impacts". Physical carrying capacity is exceeded because there is only so 
much space available in a river ecosystem for recreation. For example, a camping area on 

101 Many large groups are organisations or clubs, who float river primarily for the social 
experience. 
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. the side of a river will only have enough space for a certain number of tents before it 
reaches its physical carrying capacity. The amount of natural space in natural areas is 
flXed. The only opportunity to increase physical capacity lies in management parameters 
aimed at more complete or efficient utilization of space. 

Facility Capacity. This involves improvements intended to handle visitor needs and 
includes such things as parking lots, boat ramps, developed campgrounds, and restrooms. 
Facility capacity is almost always increased by spending money. 

Social Capacity. This is the level of use beyond which social impacts exceed accepta~le 
levels specified by evaluative standards. They are the impacts which impair or alter 
human experiences (social. impacts). Social carrying capacity is difficult to determine 
because there is a difficulty in establishing evaluative standards. 

For river recreation the major limiting factor may be social carrying capacity, where the 
number of recreationists influences the nature of the experience (Heberlein, 1977). In 

c;~rtain areas, however, such as those where delicate plant communities exist, the 
ecological carrying capacity may be the first to be exceeded. 

How does the manager establish the social carrying capacity of a river? Shelby and 
Heberlein (1986: 21-22) identify three conditions that seem necessary for establishing 
social carrying capacity: 

1. There must be a known relationship between use level or other management . 
parameters and social impacts. It is necessary to show how visitors' 
experiences change as the number of visitors or the type of use changes. 

2. There must be agreement among relevant groups about the type of recreation 
experience to be provided. Conflict between user groups viill need to be 
resolved before carrying capacity can be dete~ed. Lack of agreement about 
management objectives and the value judgements (see below) they reflect is the 

primary reason for difficulty in establishing carrying capacities. 
3. There must be agreement among relevant groups about appropriate levels of 

social impact. Total agreement is unlikely, but some degree of consensus is 
necessary. In developing evaluative standards it is important to recognise the 
consensus as well as the differences. 
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Selecting an appropriate level of carrying capacity requires some degree of value 
judgement, even in the case of physical carrying capacity (Heberlein, 1977). The 

question of appropriate mix of expert, scientific, and public judgement is the primary 
cause of carrying capacity controversies. These value judgements result in evaluative 
standards, which determine the level of impact that is tolerable or most desirable. For 
example, a river may have three canoeing parties launching per day, which will result in 
one encounter between parties, while another river may have eight launches per day, 

which will result in six encounters. A recreationist who is sensitive to crowding may 

only choose to canoe the less used river. In contrast, another recreationist may not find 

mote people on the river detrimental to their recreational experience, and therefore not 

mind which river is canoed. 

If a person arrives at a river and fmds that it is too crowded for them to participate in a 
chosen activity, they may decide to participate in another recreational activity using the 
river as a resource, or even seek recreation elsewhere .. If people substitute one 

recreational activity or resource for another, the carrying capacity may have become 

exceeded. In summary, river recreation managers need to be able to recognise the 

symptoms of a river with an exceeded carrying capacity. 

2.9 Problems Associated With River Use 

With relevance to the Manganuioteao River, this section discusses the problems 

associated with both recreational and non-recreational uses of the river ecosystem. The 
fll'St section analyses the changes that can be expected to the riparian ecosystem when 
vegetation is removed. The second section fOCuses on the problems managers have 
accommodating the recreationist in river ecosystems. 

2.9.1 The Ecological Impacts or Riparian Zone Vegetation Removal 

Vegetation is important on riparian zones for maintaining the stability of the overall 
riverine ecosystem. Riparian zone vegetation is often poorly managed (if at all), with 

many river banks in New Zealand stripped of vegetation. Although little is known of the 
exact consequences of riparian vegetation removal, literature suggests vegetation 
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ihtercepts ground and swface water runoff, traps sediment and nutrients, improves water 

quality, and enhances river bank stability. 

Wilkie (1989) defines a riparian zone as a transitional zone between land and water. Dry 

areas are those receiving runoff during precipitation, while wet areas include the water 

saturated soils where the ground water emerges. Runoff 11 must pass through the 

riparian zone before reaching the waterway. 

Figure 2.3: Diagram of a riparian zone in a pastoral area (a) and the structure of a 
riparian zone (b). 

a 

b 

RIPARIAN 
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----' 
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Permanently saturated 
soils 

Source: Howard-Williams et al .• 1986: 111. 

11/ Runoff describes both groundwater and overland water flow. 
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. Wet areas can be extensive (up to 100 metres on each side of the stream), particularly if 
groundwater emerges above stream level (Howard-Williams et al., 1986). The water 
table changes seasonally, along with light levels, wildlife species and numbers, and plant 
nutrients in the water. The riparian zone, therefore, is extremely sensitive to any unusual 
inputs such as agricultural runoff (Wilkie, 1989). 

The most common causes of vegetation destruction are trampling (humans and domestic 
stock) and stock grazing. Stock grazing modifies river ecosystems through changing or 
eliminating vegetation, trampling, urination, and through defecation on stream banks and 
in stream beds. Cattle are regarded as the worst of our domestic stock as they tend to 
concentrate on wetland margins and eat larger quantities than other stock types, thus 
mOdifying wetland margins at a quicker rate (McColl and Hughes, 1981, Maturln, 1985). 

Manning (1979) illustrates the impacts of trampling on riparian soil with the soil impact 

cycle, illustrated below. 

, I 
Figure 2.4: Soil Impact Cycle 
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Riparian vegetation is capable of removing dissolved organic nutrients from ground water 
before it enters the stream. Of particular importance in New Zealand is the removal of 
nitrogen (N), because some rivers and streams in New Zealand are sensitive to nitrogen 
additions. The main pastoral source of N in run-off is not fertilizer (which can be 
controlled), but fIXed atmospheric N leached from clover-bacterial symbiotic 
associations, and urine from livestock, both of which are difficult to control. The 
capacity of a stream and its riparian zones to remove nutrients, and the amounts of 
nutrients removed, will depend on the vegetation present, the water velocity, discharge, 
and channel shape (Wilkie, 1989; Howard-Williams, et al., 1986). 

Vegetation on riparian zones also enhances the stability of river banks. The increase in 
river sediment resulting from river bank erosion, caused by vegetation removal, can 
increase stream turbidity, decreasing photosynthesis, and reducing the productivity of the 
entire system (Platts, 1978). Riparian zone stability is maintained by the presence of 
vegetation in the following w~ys: 

, .' 1. Rainfall is intercepted by the vegetation canopy. 

2. Runoff velocity is decreased, therefore so does the cutting action and the 
capacity of the water to capture sediment. 

3. The plant roots increase the strength, granulation, and porosity of the soil. 
4. The biological activities associated with vegetative growth have an influence on 

soil porosity. Plants have fme roots which stretch between the soil aggregates 
and organic matter. This increases the spaces between the soil aggregates, 
allowing the inf11.tration of nutrients and water. The soil, therefore, has the 
ability to hold more water with a vegetation cover. 

5. Water is transpired by the vegetation, which leads to subsequent drying out of 
soil. There is less water between soil particles, and therefore less lubrication 
for them to move. 

6. The riparian soil becomes insulated against high and low temperatures, which 

can cause cracking or frost heaving, and needle iceformation 
7. The underlying soil becomes compacted, thereby stopping groundwater from 

flowing through and dislodging the soil particles. 

(Source: Selby, 1982) 



36 

Raindrop interception by the vegetation canopy is an effective soil conservation 
mechanism. Literature has shown that raindrops break down soil aggregates, splashing 
them into the air causing turbulence in the surface runoff. Soil particles are then carried 
away. Raindrop splash also compacts the surface soil and seals soil pores by depositing 
fme particles of silt between them (Selby, 1982). A vegetation canopy prevents rain 
drops from reaching the soil, allowing water to be evaporated directly from the leaves and 
stems. In absorbing the velocity of raindrops, the canopy also reduces the number of 
dislodged soil particles (Selby, 1982; Southland Acclimatisation Society, 1981; Maturin, 
1985). 

Riparian zone vegetation removal can also reduce insect, fish, and other wildlife habitats. 
A dense coverage of vegetation to the water's edge provides both freshwater fish and 
invertebrates with shelter (Wilkie, 1989). Both animal groups are sensitive to 
temperature change. Many of New Zealand's invertebrates (e.g. aquatic insect larvae 
such as stonefly, mayfly, and.caddis fly) also depend on vegetation coverage for escape 
and mating cover (Southland Acclimatisation Society, 1981). Some of New Zealand's 
birds are also vulnerable to riparian zone vegetation removal. Many birds use riparian 
zones at certain times of the year, but the blue duck uses the vegetation all year round for 
shelter and to breed (Williams, 1988). 

The information presented in this section has illustrated the effects riparian zone 
vegetation removal has on riverine ecosystem. In order to maintain the pristine water 
qualities of the Manganuioteao River, it is important that the riparian zone vegetation 
coverage is maintained and enhanced as an unmodified and complete forest ecosystem. 

2.9.2. Some major problems associated with recreational use of rivers 

The increase in the popularity of river recreation has led to several problems. Countess 
(et al., 1977) has identified numerous conflicts and problems associated with river 

recreational use and management in the eastern United States. These are directly 

applicable to rivers in New Zealand. 

There is a fundamental conflict between the philosophies of water resource developers 
(e.g., Electricorp) and those advocates of non-development and conservation (e.g., Ducks 
Unlimited). Increased competition for land and water will continue to influence decisions 
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'on the equitable distribution of resource use. In New Zealand, for example, there is an 
ongoing conflict between recreationists I conservationists and Electricorp over the water 
levels of the Whanganui River. Conservationists and recreationists claim that the 
continued low water level maintained by Electricorp is lowering the quality of the 
recreational experience and is damaging the natural environment. Electricorp maintains, 
however, that the present minimum level set is sufficient to maintain the natural 

environment. 

In eastern U.S.A. there are significant conflicts between river users and property owners 
whose land is adjacent to a river (Countess et al., 1977). The most serious conflict 
between landowners and river users is trespassing. The primary adverse impact of 
trespassing is a loss of privacy suffered by the property owner. Typically, many 
individuals who trespass are unaware that they are doing it. Lack of public access in the I 

U.S.A. also contributes to the incidence of trespassing. 

Litter is another cause of conflict between the user and the riparian zone owner, and can 
be especially prolific on rivers where aquatic activities are associated with camping and 
picnicking. Other sources of conflict include property damage, vandalism, noise, fire, 
poaching, and indiscriminate use of firearms (Countess et al., 1977). 

Some rivers in the U.S.A. have experienced congestion problems on riparian zones which 
can lead to conflict between recreation groups. This has led river recreationists to alter 
their recreational participation patterns in some places because of what they perceive as 
being unacceptable conditions (Leatherberry, 1980). 

Manning (1979) identifies four principle ways in which recreation can effect riparian 
vegetation: the direct effects of trampling; the indirect effects of soil compaction; removal 
of small saplings in the shrub and sapling layer12 ; and mutilation and vandalism of much 
larger trees. In areas where use is especially concentrated at campsites, studies have 
detennined that after the fll'St few seasons when ground vegetation is fairly rapidly 
reduced to some low point, there. is some natural recovery or adjustment in the vegetation 
(Settergren, 1977). Under sustained use, however, the ground vegetation will be 
progressively reduced until it cannot recover naturally (Leatherberry, et al., 1980). 

12/ Manning (1979) does not defme a shrub and sapling layer. 
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In the survey of recreation users on the Wbanganui River, Devlin (et 01 .• 1981) found that 
recreationists perceive the causes of environmental damage as water pollution, 
rubbishllitter on the river banks, dead animals along the way, erosion, and "noxious" 
animals. 

2.10 Future of Recreational Rivers 

There are several patterns emerging in river recreation, and it is possible to speculate on 
specific changes which might be expected in the future given these present patterns. 

Lime (1986: 192) identifies three general patterns. The first is a wider segment of society 
participating in river recreation. The reasons for this are as follows: 

1. More discretionary time is available for leisure pursuits. 
2. There is a greater desire to build leisure, recreation, and physical fitness into 

our lifestyle. 
3. Workers have more flexible work schedules. 
4. There is less pollution on many waterways and improved access. 
S. There is better marketing of the services available. 
6. There are more outfitters providing services. 
7. There is growth in the availability of river running equipment. 

Lime (1986) predicts several changes to river recreation given this trend Firstly there 
will be an increased demand for access to urban water resources. Secondly, demand will 

. grow for recreation activities associated with river recreation (eg. camping and 
picnicking). Conflict could result, prompting managers to alter their practices. Thirdly, 
there will be a growth in the number of river recreationists seeking a social experience on 
rivers. Again, this may cause conflict among user populations. Fourthly, there will be a 
growth in service, equipment, and related industries to cater for an expanding consumer 
market. This may mean that low priced, but unsafe equipment will become available. 
Fifthly, there will be more organisations and clubs formed to promote water based 
recreation. Lastly, there will be an increased demand for river recreation opportunities by 
women and minority groups such as disabled populations. 
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. The second general pattern that Lime identifies in river recreation is an ageing of the 
population of river recreationists. By the year 2000 the population bom during the "baby 
boom" years of the 1960's and early 1970's will be between the ages of 50 and 65. 

Likely changes to river recreation patterns that can be expected given this trend are; 

fIrstly, an initial growth but then a decline in the number of family groups pursuing river 
recreation. Secondly, there will be a longer period of participation because of improved 
physical fitness and experience. Lastly, there will be an increase in the number of people 
with physical disabilities running rivers. 

The third general trend is an increasingly experienced and independent group of river 
recreationists. Managers will therefore need to create new demands and unique 

challenges for river recreationists. There are three main reasons for this trend: 

1. Population aging an.-d relatively fewer recruits for river running from younger 

age classes. 
, ! 2. More people going from renting equipment to buying their own. 

3. A growth in the marketing and sales of inexpensive equipment that enhances 
the opportunity for almost anyone to attempt river recreation. 

There are six major changes that can be expected given this trend (Lime, 1986: 192). 
Firstly, there will be an increased demand for high quality river trips .. Secondly, there 

will be continued improvement in paraphernalia for both the novice and experienced 
water recreationist Thirdly, there will be improved instruction in safety and skill. 

Fourthly, there will be more sponsored events, magazines, and organisations to promote 

special activities. Fifthly, ~creasingly informed clientele will have greater political 
lobbying skills. River recreationists in general will be better educated, more scientifically 

literate, and be more knowledgeable about resource management and recreation issues. 

Lastly, there will be a continued demand for outfitters, boat operators, and other 

commercial establishments. 

In the near future, New Zealand legislation governing certain recreational rivers could 
change. At present the government is looking to incorporate, among other acts concerning 
resource management, the Water and Soil Conservation Act in the new resource 
management law reform, a proposed act that should have implications for all government 
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. departments dealing with the act. The proposed resource management legislation has the 
following objectives: 

1. To distribute rights to resources in a just manner, taking into account the rights 
of existing land holders and the obligations of the Crown. 

2. To ensure that resources provide the greatest benefit to society. 
3. To ensure good environmental management. 
4. To be practical. 

(Ministry For the Environment, 1988) 

The 1990 government change, however, could see the demise of this proposed law 
reform. 

Leatherberry (et al., 1980) predicts more opposition to legal river protection for 
recreation, especially from landowners and residents. This is reflected in the formation of 
New Zealand's resource management law reform. Riparian zones protected by section 58 
of the Land Act (1948) had originally been excluded from the proposed act, but now they 
are included. 

By the year 2000 there will be a levelling off of demand for river recreation, mainly due 
to changing population structure. Technological changes and innovations will also 
influence demand, as will energy costs. Research will become more important for river 
management because the demands placed on the resource will necessitate more 
systematic evaluation (Leatherberry, et al., 1980). 

2.11 Summary 

This chapter has reviewed information relevant to the Manganuioteao River. Particular 

reference has been made to the river's history, relevant legislation, the components of a 

river recreation system, riv:er use, motivations and expectations of recreationists, and the 
problems associated with river use. In conclusion, it has illustrated the management 
complexities of a multi-use river such as the Manganuioteao River. 
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It is common practice for fanners in the Manganuioteao River valley to use riparian zones 
for grazing. While this maybe desirable for the fanners, ongoing riparian zone grazing 
may be detrimental to the river's natural features. The natural environment is further· 
grazed by 'possums and small populations of feral goats. 

By excluding grazing1 from riparian zones, and measuring plant population density per 
hectare over a given time, it is possible to show the changes that occur to indigenous 
vegetation given this control. If this is repeated on riparian zones with various grazing 
levels, ranging from no grazing to continual grazing, then reliable information can be 
recorded and can be used to predict the effect grazing exclusion will have on such zones.' 

The aims of this experiment, therefore, are: 

1. To determine changes to riparian zone vegetation over an 11 month period, 
after stock are excluded; 

2. To predict a ten year pattern of plant succession after grazing is excluded from 
riparian zones; 

.3. To demonstrate whether stock exclusion would enhance the intrinsic, 
recreational, and water qualities of the Manganuioteao River. 

This study forms the beginning of a long term experiment to be conducted by the 
Department of Conservation, measuring the growth recovery of riparian vegetation after 

grazing exclusion. As such, the results presented form a base line for future surveys. 

1/ In this case, grazing does not include 'possums. 
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. 3.2 The Approach Used 

3.2.1 Procedure 

The vegetation surveys were carried out using exclosure plots. These plots were used to 
establish a standard, equal sized sampling unit for describing plant species composition in 
each riparian zone. The exclosure plots used were square, although round or rectangular 
plots have been used in some studies. 

Three riparian zones were selected for establishing exclosure plots .. The three zones 
chosen allowed the easiest access and were representative of the type of vegetation found 
on the Manganuioteao River. Selection was also based on the extent of grazing within 
each riparian zone. These riparian zones were all found on the middle section of the 
river (see map), which has been recognised as having the most pressure put on it from 
grazing, as well as being eXPQsed to the most recreational use (Rich, 1988). The three 
riparian zones selected are all within one kilometre of each other and as such are 
influenced by similar climatic factors. 

Riparian Zone A 
Size: Approximately 1.5 hectares. 
Soil ph level: 4.7 
Height above sea level: Approximately 280 metres. 
Vegetation type: Lowland podocarp I beech forest. 
Comments: This riparian zone is found on the true left of the river. It has been fenced 
off for the last ten years and is protected with a Queen Elizabeth Trust covenant. 
Consequently this forest is in excellent condition, with a well developed canopy and 
unbrowsed understorey and groundcover vegetation. There is a reasonable level of 
vegetation diversity within this riparian zone. 



Plate 3.1: Riparian Zone A 

Riparian Zone B 

Size: Approximately 1.2 hectares. 

Soil ph level: 5.3 

Height above sea level: Approximately 280 metres 

44 

Vegetation Type: Lowland podocarp I beech forest. Some pasture grass in riparian zone. 

Comments: This riparian zone is found on the true left of the river. It was formerly 

fenced off, but has been open to grazing for over ten years. Grazing in this riparian zone 

can be described as "spasmodic". This riparian zone is open to an adjacent paddock of 

approximately five hectares, which holds approximately twenty ram sheep for ten to 

eleven months of the year, and approximately sixteen cattle for one month every year. 

There is some damage to the understorey and groundcover of this riparian zone from 

grazing, but it continues to grow, albeit patchily in places. The canopy is well developed 

but the vegetation coverage is not as abundant as in riparian zone A. 
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Plate 3.2: Riparian Zone B 

Riparian Zone C 
Size: Approximately 1.2 hectares. 

Soil ph level: Unknown, but probably higher than other two riparian zones because of its 

relatively dense grass cover. 

Height above sea level: Approximately 290 metres. 

Vegetation type: Wattle tree canopy and subcanopy dominance, low numbers of beech 

present. Pasture grass dominates groundcover. 

Comments: Has been previously cleared of native vegetation, and mature wattles now 

dominate the canopy, although a small proportion of native vegetation regrowth is 

present. Pasture grass dominates the groundcover. Grazing is continual on this non-

fenced riparian zone. The survey site is adjacent to a point where stock regularly ford the 

river, so large numbers of stock often gather here. 



46 

Plate 3.3: Riparian Zone C 

Between 3rd and 6th February, 1990, exclosure plots were constructed in each of the 

three chosen riparian zones. The size of the exclosure plots was 100 square metres (10m 

x 10m). This size was chosen because it is a favourable size for including all species in 

such forests of this type (Shimwell, 1971). 

To increase the reliability and validity of the experiment. three exclosure plots were 

constructed in each of the three riparian zones. making nine exclosure plots in total. The 

sites for the plots were randomly selected. Plots were fenced off using stock mesh 

supported by warratahs (iron fence posts). There was no need to fence off the plots in 

Riparian Zone A, as it was already stock proof. although visitors could still enter the 

forest In this case, marker pegs were used to identify the plot boundaries. 

Once the plots had been marked out and fenced off, a vegetation survey was conducted, 

recording plant types and numbers. Vegetation in each plot was recorded according to its 

height Four height classifications were identified: 
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1. The canopy - vegetation over six metres in height; 
2. The subcanopy - vegetation between two and six metres; 
3. The understorey - vegetation between 60 centimetres and two metres; 
4. The groundcover - vegetation under 60 centimetres in height. 

The numbers of plants per species found in the three exclosure plots in each riparian zone 
were averaged to combine the three figures into a mean vegetation number, and then 
multiplied by 100 to give each plant's vegetation population density per hectare for each 
riparian zone. This' was done separately for the canopy, the subcanopy, the unders~y, 
and the groundcover in each riparian zone. 

The plots were left for 11 months and were resurveyed between 10th December and 14th 
December, 1990, in the same way. A 'T' tes~ was then used to test for the significance 
of changes in the riparian zone vegetation. 

3.2.2. Limitations of the Experiment 

Before reviewing the results of the experiment it is necessary to highlight the possible 
limitations of the study. The first limitation concerns the size and number of the 
vegetation plots. As stated previously, Shimwell (1971) recommends that 100 square 
metre plots are used for a forest such as that found on the banks of the Manganuioteao 
River, as this size plot is likely to include all species found in this type of forest. 
Originally there were to be four randomly selected plots on each riparian zone, but 
expense and time available to construct them restricted the plots to three per riparian 
zone. 

Having only three plots also effects the variation between the numbers found of each 
plant species in each plot, making it difficult to show a statistically significant change in 
the numbers of an individual plant species over time. For example, the December figures 

2/ A 'T' test is designed to test the significance of the difference between two means 
(averages) when there is more than one score or measure for two groups. These scores 
may involve such factors as ages, weights, or the results of some performance test. 
The 'T' test can be used to test for differences of means between groups of unequal 
size. 
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from the three plots in riparian zone A for Pseutiopanax crassi/olius are 155,32, and 74 
plants per 100 square metres. When these are averaged and multiplied by 100 to give the 
plants per hectare, the large variation between these numbers causes the 'T' test to prove 
insignificant, despite an overall increase in Pseutiopanax crassi/olius numbers over the 
11 month survey period. 

Another limitation to this experiment is the short time the plots were left before the 
second survey was carried out. Differences in the results could have become more 
significant if the plots had been left for a longer time period (e.g. two to five years), 
which may have allowed more slower germinating and growing species, such as 

Dacrydium cupressinum to appear. As the plots are still erected, other surveys can still 
be carried out in the future to examine the changing forest regrowth patterns on these 

riparian zones. 

The final limitation is that there are no "control" plots established on other parts of the 
riparian zones that continue to be grazed. Control plots would allow future comparisons 
between grazing exclusion surveys and the effects of continued graZing to be made. Such 
plots could still be established in riparian zone B and C. 

3.3 Results and Discussion 

3.3.1 Riparian zone A 

3.3.1.1. Plant Numbers and Description 

Table 3.1 provides a complete list of the plants found in Riparian zone A. Excluding 

bryophytes, liverworts, fungi, and pasture grasses, there were 52 species found in riparian 

zone A. Seven of these plants were found in January 1990 only, while five were found in 
December 1990 only. The vegetation within riparian zone A is dominated by beech and 

podocarp forest, illustrating an overlap point between the two forest types. Beech, 
however, is a distinct characteristic of riparian zones in the area. It is not often found on 
the older, more mature, more stable forest located away from the riparian zone. There is 

an even spread across all height strata of gymnosperm species, while the majority of the 
other plants are concentrated in the understorey and groundcover. 



Plant Type 

Gymnosperms: 
Dacrydium cupressinum (rimu) 

Dacrycarpus dacrydioides (kahikatea) 

Prumnopitys taxi/olia (matai) 

Podocarpus totara (totara) 

Dicotyledon Trees: 
Beilschmiedia tawa (tawa) 

Carpodetus serratus (putaputaweta) 

Elaeocarpus dentatus (hinau) 

Hedycarya arborea (pigeonwood) 

Knightia excelsa (rewarewa) 

Mida salki/olia (maire) 

Myrsine australis (mapau) , 

M. divaricata (weeping mapou) 

Nothofagus solandri (black beech) 

Pennantia corymbosa (kaikomako) 

Pseudopanax arboreus (five finger) 

P. crassi/olius (lancewood) 

Table 3.1: Plant Population Density Per Hectare 
Riparian Zone A 

Plants per Hectare 
Canopy Subcanopy IlJnderstorey 
Jan Dec Jan Dec Jan Dec 

233 67 . 33 267 
'33 33 100 133 900 67 

100 100 100 100 67 133 
167 133 

133 
267 
200 
133 133 

33 233 
133 100 

300 200 67 33 

33 33 233 400 

Groundcove 
Jan Dec 

400 533 
300 3900 

33 

1100 1267 

733 867 
333 800 

233 
800 1233 
400 133 
233 833 

33 
33 33 

6267 8700 
( 1"'I'''u'\h-.1I,6A\ 

r 



Plant Type Canopy Subcanopy Understorey Groundcove r 
Jan Dec Jan Dec Jan Dec Jan Dec 

Melicytus ramijlorus (mahoe) 633 133 200 700 
Soplwra microphylla (kowhai) 33 67 167 167 200 
Weinmannia racemosa (kamahi) 33 33 33 133 

, 
Dicotyledon Shrubs: 
Aristotelia serrata (wineberry) 33 
Brtichyglottis repanda (rangiora) 67 133 167 
Coprosma australis (C. grandijlora) (raurekau) 33 
C.lucida (shining karamu) 67 33 300 267 
C. parvijlora (C. ciliata) 100 
Coprosma spp. (three common small leaved coprosmas) 100 5900 8133 2967 203 00 
Leucopogon jasciculatus (mingimingi) 33 100 367 133 3067 1067 
Geniostoma ligustrijolium (hangehange) 33 33 67 667 100 
Leptospennum scoparium (manuka) 33 33 166 66 100 167 
Melicope simplex (poataniwha) 33 367 

Dicotyledon lianes: 
Clematis paniculata 200 100 33 100 
Muehlenbeckia australis (pohuehue) 467 33 
Parsonsia capsularis (aka kiore) 1600 933 800 400 
Rhipogonum scandens (supplejack) 633 267 

(continued) 



PJantType Canopy , Subcanopy Understorey Groundcove 
Jan Dec Jan Dec Jan Dec Jan Dec 

r 

Dicotyledon herbs: 
Hydrocotyle moschata 533 167 

Mycellus muralis 333 
-

Monocotyledon herbs: 
Corybas orbiculatus (trilobus) 667 
Luzula picta -. 33 67 
Rytidosperma sp. 33 
Uncinia banksii (rme hookgrass) 700 933 
U. uncinata (hookgrass) 267 467 

Ferns (Filicopsida): 
Asplenium flaccidum (raukatauri) 133 
Blechnum discolor (crown fern) 33 33 33 
B.fluviatile (kiwakiwa) 67 100 
Dicksonia lenata (tuokura) 67 
Hymenophyllum demissum 33 33 
Pteridium esculentum (bracken) 33 33 
Polystichum richardii 267 67 367 
P. vestitum (prickly shield fern) 33 133 
P hymatosorus diversifolius (hounds tongue) 300 767 
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. In total there were six species found in the canopy of riparian zone A. The canopy of this 
riparian zone is dominated by Nothojagus solandri. Other canopy dwellers within this 
riparian zone include Dacrydium cupressinum, Prumnopitys taxijolia, and Pseudopanax 
crassijolius. A notable exclusion from the canopy of this riparian zone is black wattle 
(Acacia dealbata), which is a common canopy dweller on the Manganuioteao River 
riparian zones. 

Nine species were found in the subcanopy (two metres to six metres) of riparian zone A. 
The gymnosperm species Dacrydium cupressinum, Dacrycarpus dacrydioides, 
Prumnopitys taxijolia andPodocarpus totara dominate this vegetation layer. A notable 
absentee from this layer is Nothojagus solandri. Sophora microphylla appeared in 
January only, while the small leaved coprosma species appeared in the subcanopy in 
December. 

The understorey of riparian zone A included 31 plant species. The dominant species were 
the small round leaved coprosmas. Other species occuning in notable numbers included 
Parsonsia capsularis, Geniostoma ligustrijolium, Pseudopanax crassijolius, and 
Melicytus ramiflorus. The plants in this layer were found to be in excellent condition, 
with no evidence of browsing. 

The groundcover layer displayed the most plant diversity, with 43 species recorded. In 

addition, mosses, bryophytes, fungi, and pasture grasses, not recorded individually, were 
present at all survey sites in riparian zone A. Dominant species again were the small 
leaved coprosma species. Pseudopanax arboreus, Leucopogonjasciculatus and 
Beilschmiedia tawa were also present in large numbers within the groundcover. 

3.3.1.2 Cbanges and Significance 

Within the canopy and su~anopy vegetation layers, changes in the number of plants 
from January to December have been minimal. This can be expected given the stability 
and type of vegetation ecosystem on this riparian zone, and because it has been excluded 
from domestic stock browsing for ten years. The understorey and groundcover layers, 
however, have undergone various changes from January to December. 
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. From January to December, within the understorey, there were seven species that 
increased in number, and 20 that declined in number. Notable rises included 
Pseudopanax crassifolius, Geniostoma ligustrifolium, and the small round leaved 

coprosma species. These rises can be attributed to spring growth conditions. Examples 
of species that have declined in numbers include Parsonsia capsularis, Melicytus 
ramiflorus, Elaeocarpus dentatus and Hedycarya arborea. The latter two species 

respectively were not found at all during the December survey, but both were surveyed at 
over 200 plants per hectare in January. Most of these plants were included in the 

ground.cover in the December survey. 

From January to December there were 30 species that rose in number, and nine species 
that declined in number within the ground.cover vegetation layer of riparian zone A. The 

largest number increase was from the three small leaved coprosmas (an increase of over , 
15,000 plants per hectare. Another major increase in plant numbers was Prumnopitys 
taxifolia (an increase of over 3,000 plants per hectare). The majority are only rniJlirnetres 

tall, indicating that their vigorous increase in number could be attributed to recent spring 
growth conditions. As autumn approaches, many of the less resilient plants may die, 
while other seedlings will successfully compete with other seedling species, increasing 
some plant mortality rates. The largest decline in number from January to December was 
Leucopogonjasciculatus, which dropped 2,000 plants per hectare. All other plant 
number declinations within the ground.cover of riparian zone A were n~gligible. 

'T' tests were completed for each plant in each vegetation strata, to determine any 
significant change in number from January to December. None of the 'T' tests illustrated 
significant change in plant composition at the 95 percent confidence interval, meaning 

that there are no significant changes in the riparian vegetation of zone A from January to 

December, 1990. Because of the stability and the type of forest found on riparian zone A, 

this was the expected result. To achieve statistical significance using the same plots it 
would be necessary to leave the plots for tens or even hundreds of years, and then 

compare with the 1990 results. 

As stated previously, some plants have shown dramatic rises from January to December, 
despite the lack of statistical significance. An example of such a plant is Prumnopitys 
taxifolia. In January 300 plants per hectare were found in the groundcover. In December 

there were 3,900 plants per hectare. This sharp rise in plant numbers did not prove to be 
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statistically significant because of the wide variance between the numbers found in each 
of the three plots set up on the riparian zone. The numbers of Prumnopitys taxifolia 

found in each ten by ten metre plot were zero, nine, and zero for January, then zero, 117, 

and zero for December. When the 'T' test is performed for the two sets of figures, this 

large variation causes the test to be insignificant at the 95 percent confidence interval. 

3.3.2 Riparian zone B 

3.3.2.1 Plant Numbers and Description 

A complete list of the plants found in riparian zone B can be found in table 3.2. 

Excluding bryophytes, fungi, and pasture grasses there were 49 plants found in riparian 
zone B. Of these plants, four were found in January only while 20 were found only in 
December, indicating an increase in plant diversity over 11 months. It is of interest that 
the number of plant species f~und increased by 59 percent on this riparian zone from 
January to December. This riparian zone was spasmodically grazed up until the time the 

plots were established. 

In comparison with riparian zone A, there are fewer podocarp species in the canopy of 
riparian zone B. Beech forest is still dominant but there is a wider variation of canopy 
species. In total there are ten species in the canopy of riparian zone B. 

The subcanopy of riparian zone B has only five species, and each plant type is small in 

number. Possible disturbance to this riparian zone in the past may have led to the rather 

deficient subcanopy present today. 

The understorey of riparian zone B also proved deficient in plant species, with 10 species 
found, compared with 31 species in riparian zone A. Long periods of spasmodic grazing 
have probably contributed to the lower number of plant species in the understorey of 

riparian zone B. As with riparian zone A, the dominant speci~s are the three common 

small leaved coprosmas. 



Plant Type 

: 
Gymnosperms: 
Dacrydiwn cupressinwn (rimu) 

Dacrycarpus dacrydioides (kahikatea) 

Prwnnopitys /erruginea (miro) 

Prwnnopitys taxijolia (matai) 

Podocarpus totara (totara) 

Dicotyledon Trees: 
Acacia dealbata (black wattle) 

Alectryon excelsus (titoki) 

Beilscluniedia tawa (tawa) 

Carpodetus serratus (putaputaweta) 

Hoheria populnea (hohere) 

Mida salicijolia (maire) 

Myrsine australis (mapau) 

Notho/agus solandri (black beech) 

Pennantia corymbosa (kaikomako) 

Table 3.2: Plant Population Density Per Hectare 
Riparian Zone B 

Plants Per Hectare 
c anopy Subcanopy Understorey Groundcove 

Jan Dec Jan Dec Jan Dec Jan Dec 

33 33 
233 167 200 133 1433 

33 
100 67 33 

33 33 

33 33 33 
167 

67 33 1067 1233 
67 67 100 

100 
667 

33 33 600 967 
133 100 33 333 700 

867 
(continued) 

r 



PI tT an ype Canopy Subcanopy' Understorey Groundcove r 
Jan Dec Jan Dec Jan Dec Jan Dec 

Pittosporum eugenioides (lemonwood) 67 
P. tenuifolium (kohuhu) 467 
Pseudopanax arboreus (five fmger) 33 33 167 233 
P. crassifolius (lancewood) 67 33 700 
Melicytus ramiflorus (mahoe) 2267 
Schefflera digitata (seven finger) 100 
Sophora microphylla (kowhai) , 133 67 367 
Weinmannia racemosa (kamabi) 133 

Dicotyledon Shrubs: 
Aristotelia serrata (wineberry) 67 67 33 67 
Brachyglottis repanda (rangiora) 67 
Coprosma australis (C.grandijlora) (raurekau) 167 

C.lucida (shining karamu) 167 800 

C. rhamnoides 67 

C. robust a 433 

C. rotunda/olia 2366 

Coprosma spp. (three common sma11leaved coprosmas) 4833 2767 1867 6833 

Leucopogon/asciculatus (miogimingi) 100 100 200 200 233 5833 6867 

Melicope simplex (poataniwha) 100 
. (connoued) 



Plant T ype c anopy . Subcanopy Understorey Groundcov er 
- Jan Dec Jan Dec Jan Dec Jan Dec 

Dicotyledon lianes: 
Clematis paniculata 733 
Metrosideros diffusa (rata vine) 33 100 
ParsonSia capsularis (aka kiore) 567 3866 

Dicotyledon herbs: 
Hydrocotyle moschata 333 
Mycellus muralis 33 333 

Unica incisa (nettle) 33 33 

Monocotyledon herbs: 
Corybas orbiculatus (C. trilobus) 433 
Uncinia uncinata (hookgrass) 33 167 
Microlaena stipoides (M. avenacea) 1233 

Ferns (Filicopsida): 
B. fluviatile (kiwakiwa) 200 
Dicksoniaflbrosa (wheki ponga) 100 100 167 100 33 33 
D. squarrosa (wheki) 67 67 267 
Leptopteris hymenophylloides 33 
Polystichum richardii 100 67 
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In the ground cover of riparian zone B, 44 plants were found, which is one more plant 
type than that of riparian zone A. Once again, bryophytes, fungi, and pasture grasses 
were not included in the survey, but pasture grasses were more prevalent in riparian zone 
B. One important factor arising from the results is the increase in the number of plant 
species found in December compared with those found in January. In January, 21 species 
were recorded. This rose to 40 species in December. Many of the new plants were only 
millimetres tall, indicating that they had appeared within the 11 month study period. 

Much of this could be attributed to the spring growth conditions, but the appearance of 19 
new plants in riparian zone B ground cover is likely to be because grazing has been 
excluded. Riparian zone A has been fenced for ten years, so the six new plants that have 
appeared in the ground co"er layer over the 11 month study period have done so because 
of the processes of a dynamic forest ecosystem. These processes, plus the exclusion of 
grazing, have caused an upsurge in plant species in the ground cover of riparian zone B. , 
Riparian zone B has produced three times as many new plant species as riparian zone A 
over the 11 month study period. These species include tree seedlings such as 
Prwnnopytis/erruginea, Carpodetus serratus, Pittosporwn tenui/oliwn, and Schefflera 
digitata, and also smaller monocotyledon and dicotyledon plants such as Coprosma 
australis, C. rhamnoides, C. rotunda/olia and Micro1aena stipoides. 

3.3.2.2 Changes and Significance 

As with riparian zone A, riparian zone B has displayed little change from January to 
December in the canopy and sub, canopy vegetation layers. This can be expected given 
the age and stability of the forest being examined. 

As previously mentioned the understorey and groundcover have changed somewhat 
during the 11 month study period. Notable number increases in the groundcover of 
riparian zone B include Dacrycarpus dacrydioides, Melicytus ramijlorus, Coprosma 
lucida, Parsonsia capsularis, Microloena stipoides, and the three common small leaved 

coprosmas. 

Statistically however, the 'T' test performed on each plant type showed no significance 
for any plant between the January and December figures. Once again this is because of 
the large variation between the numbers of plants found on each of the three plots in 

riparian zone B. 
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3.3.3 Riparian zone C 

3.3.3.1 Plant Numbers and Description 

A complete list of the plants found in riparian zone C is given in table 3.3. Excluding 
mosses, fungi, and pasture grasses, five plant species were found in riparian zone C. This 
low plant species diversity reflects the more modified, pasture dominated riparian zone. 
The December figures differ somewhat from the January figures because two of the three 
grazing exclusion plots on this riparian zone were destroyed during the survey period. 
One was washed away in a flood while a canopy tree fell across the other one, exposing it 
to grazing. The December figures are included, worked out in plants per hectare, to 
provide some comparison with the January figures. 

Change between the January and the December figures, therefore, have been biased by 
the destruction of two survey plots during the 11 month period survey period. In all 

'cases, numbers of plants fell, despite the ideal spring growth conditions. This is because 
the second results are drawn off only one plot, which had fewer plant species and 
numbers than the other two. When the January and December results for the one 
remaining plot are compared there are no changes to vegetation composition over the 11 
month survey period. 

The canopy of riparian zone C is dominated by Acacia dealbata. The subcanopy, 
understorey and groundcovers are all lacking in the variety of tree species found in both 
riparian zone A and B. This is because this riparian zone has been totally stripped of 
native vegetation in the past, and has been invaded by yearly crops of Acacia dealbata. 

3.3.3.2 Changes and Significance 

A 'T' test performed on the riparian zone figures revealed no significant change in plant 
species and numbers from January to December. Once again, this can be expected, given 
the condition of the riparian zone. 



Plant Type 

Table 3.3: Plant POPl!lation Density Per Hectare 
Riparian Zone C 

Plants Per Hectare 
Canopy Subcanopy Understorey 
Jan Dec Jan D~ Jan Dec , 

Gymnosperms: 
Dacrycarpus dacrydioides (kahikatea) 33 

Dicotyledon Trees: .. 

Acacia dealbata (black wattle) 1400 167 200 100 
(167) (100) 

Sophora microphylla (kowhai) 33 
(0) 

Dicotyledon Shrubs: 
Coprosma spp~ (three common small leaved coprosmas) 433 100 

(100) 
Leptospennwn scoparium (manuka) 200 133 66 

(133) (0) 

N.B. The numbers in brackets represent the January figures for the plot that was not destroyed on Riparian Zone C. 

. Groundcove r 
Jan Dec 
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. 3.3.4 Other General Observations 

This section outlines some, other obselVations made while carrying out this experiment. 
These obselVations, while not directly part of the vegetation exclusion experiment, could 
have future implications for riparian zone management. 

Acacia dealbata thickets are common on the riparian zones of the Manganuioteao River. 
It seems, however, that they are less prevalent on riparian zones where native vegetation 
is either unmodified or partially modified (as in the case of riparian zone A and B). The 
occasional tree is found in these areas, particularly on the five metre wide stretch of land 
immediately adjacent to the river. Such growth is random. In general, however, the well 
developed native vegetation cover does not succumb to encroaching black wattle trees. 

On riparian zones that have been stripped of native vegetation, similar to riparian zone C, 
black wattles seem to thrive. Here there is an abundance of ground water and favourable 
light levels compared with those found in unmodified native vegetation riparian zones. 
The quick growth of Acacia dealbata, combined with their ability to colonise in such 
conditions, and the occurrence of grazing in the understorey and groundcover, gives 
native vegetation little chance to colonise and compete with wattle. 

Some riparian zones display a combination of regenerating shrubland and spasmodic 
Acacia dealbata growth (Rich, 1988). For such zones it is difficult to say whether native 
plant regeneration will successfully compete against black wattle growth. This will only 
be known over time as the native vegetation continues to regenerate and compete with 
wattle trees. The level of cpmpetition may also depend on the fluctuating levels of 
domestic stock and possum damage. 

Some vegetation species were found only in one of the surveyed riparian zones, and only 
in one particular place on the riparian zone outside any of the plots. An example of this is 

Rhabdothamnus solandri. It was found thriving in one isolated area in riparian zone A, 
outside any of the plots. Another example of such a plant is N othofagus fusca, found 
only in riparian zone B. Red beech has also hybridised with black beech to produce a 
natural cross. Vegetation, therefore, is more diverse on the riparian zones than is shown 

in the results of this study. 



. 3.4 Ten year Vegetation Prediction After Stock Exclusion On Native 
Forested Riparian Zones 

3.4.1. Introduction 
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U sing the vegetation surveys as a guideline, this section attempts to assess what the 
condition of indigenous forested riparian zone vegetation will be like ten years after stock 
is excluded from it. A vegetation prediction will provide the manager with an indication 
of probable native vegetation recovery after stock exclusion. 

3.4.2 Methodology 

The figures that the plant growth predictions were made from came from the December 
column of riparian zone A (table 3.1) and the January column of riparian zone B (table 
3.2). For each graph, riparian zone B January species figures were plotted for year one, 
on the Y axis. Riparian zone A December species figures were then plotted for year ten, 
on the Y axis. A line was then plotted between the two points for each species. A 
straighter line between two species points indicates a slow increase or decrease, while a 
line tending towards a curve indicates a more sudden increase or decrease in numbers. 
The more curved a line is, the quicker the change is in species numbers. 

The canopy and subcanopy graphs include all species found in riparian zone A and B. It 

was impossible, however, to include all species on the understorey and groundcover 
graphs because clarity would have become blurred by including all species from these 
strata.' In both cases the species graphed were chosen by including those with the greatest 
numbers from riparian zone A and B. The understorey graph (graph 3.3) includes the 
eight most numerous species from that stratum, while the groundcover (figure 3.4) 
includes the ten most numerous. 
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. 3.4: Botanical and Common Names of the Graphed Species 

COMMON NAME BOTANICAL NAME 

Akakiore Parsonsia capsularis 
Black beech Nothofagus solandri 
Black wattle Acacia dealbata 
Hangehange Geniostoma ligustrifolium 
Kahikatea Dacrycarpus dacrydioides 
Lancewood Pseudopanax crassifolius 
Mahoe Melicytus ramijlorus 
Manuka Leptospermum scoparium 
Mapau Myrsine australis 
Matai Prumnopitys taxi/olia 
Mingimingi Leucopogonfasciculatus 
Putaputaweta Carpodetus serratus 
Rimu Dacrydium cupressinum 
I! 

Tawa Beilschmiedia tawa 
Totara Podocarpus totara 
Wineberry Aristotelia serrata 
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. 3.4.3 The prediction 

Graphs 3.1 - 3.4 illustrate native riparian zone vegetation on the Manganuioteao River, 

ten years following stock exclusion. Excluding sudden disturbance during the next ten 

years, such as ftre or windthrow, change to the canopy will be minimal. NothoJagus 
solandri will continue to dominate the the canopy, and Dacrycarpus dacrydioides may 
also appear. Overall canopy stability will increase marginally within the next ten years as 
new species begin to emerge. 

The subcanopy (two metres to six metres) will be characterised by a fall in Dacrycarpus 
dacrydioides and NothoJagus solandri numbers as both trees move into the canopy layer. 
Other plants shown in graph 3.2 will appear or increase in numbers as they emerge from 
the understorey layer. Note also the appearance of the small leaved coprosma species, 
which appear as a result of the gradual recovery after stock exclusion. 

The understorey (or shrublayer) and the groundcover are where most change will occur in 

the ten years following grazing exclusion. The understorey will have three major plant 

species appearing in that ten year period. These are Parsonsia capsularis, Geniostoma 
ligustrijolium, and P seudopanax crassijolius. Other species already existing in the 
understorey will slowly increase or stabilise following grazing exclusion. In addition the 
understorey may be boosted by other species emerging from the groundcover. 

The groundcover (graph 3.4) displays the best improvement following the exclusion of 

grazing. Plants such as LeucopogonJasciculatus and Dacrycarpus dacrydioides are 

succeeded by the coprosma species, Pseudopanax crassijolius, and Prumnopitys taxijolia. 
As the plant numbers increase the variety becomes more diverse. Monocotyledon herbs, 
such as Corybas orbiculatus, C. trilobus and Uncinia spp. appear, as do a variety of ferns. 
Another monocotyledon herb to appear with vigour is Microlaena stipoides. 

In summary, the graphs demonstrate an increase in variety and plant numbers in the ten 

years following grazing exclusion, and typify the successional patterns that will develop 

in each strata. These successional patterns will contribute to an improvement in the 
overall structure of the native riparian vegetation on the Manganuioteao River. 
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. 3.5 Conclusions Drawn 

3.5.1 Riparian zone A 

Riparian zone A displays a wide variety of plant species across all strata. The exclusion 
of grazing ten years ago has, no doubt, contributed to its present sound condition. From a 
conservationist perspective, the quality of the vegetation of riparian zone A is desirable 
and and should be treated by managers as a blueprint for other riparian zones on the river. 

3.5.2 Riparian zone B 

Vegetation composition in the subcanopy and understorey of riparian zone B is such that 
it may not be adequate to replace the canopy layer in future years. When the canopy 
begins to deteriorate there will be little immediate replacement Other effects, such as an 
increase in light penetration or a surplus of ground water flow, could alter the 

c . 

successional pattern of vegetation growth across the understorey and groundcover. 

While this experiment has shown an improvement in plant growth in the 11 months of 
grazing exclusion, particulprly in the groundcover layer, it is difficult to conclude that 
grazing exclusion is the only reason for this. The increase in growth due to seasonal 
climate change will certainly account for much of the new growth~ 

It is also unlikely that the plants appearing in the groundcover during spring growth 
would have been eaten by domestic stock under normal conditions. If stock were to 
damage the spring growth groundcover it is more likely to occur from trampling, rather 
than direct grazing. .The understorey, however, h~ been historically browsed, and the 
lack of diversity and plant numbers in this stratum reflects this. 

A resurvey of the same plots of riparian zone B in five-ten years will no doubt better 
illustrate what effect grazing exclusion has on riparian zone B. Chances are that the 

vegetation will continue to develop and will eventually become like riparian zone A. 
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. 3.5.3. Riparian zone C 

Although the collapse of two of the survey plots effected results, the absence of native 
vegetation over all strata and the high level of vegetation modification suggests that the 
exclusion of grazing from this plot will have no effect on the vegetation composition for 
many years. The plots, therefore, would have to be left for a considerably longer period 
then 11 months to demonstrate some significant changes. This time period would have to 
be longer than that of riparian zone A or B because of the highly modified condition of 
the forest on this riparian zone. Native vegetation would take a long time to out-compete 
the exotic Acacia dealbata forest present on this riparian zone, if it was left to do this 

naturally. 

3.6 Summary 

As stock trampling and grazm.g have damaged the native forested riparian zones, 
exclusion will allow the riparian vegetation to recover from this damage. This chapter 
has illustrated that immediate grazing exclusion from spasmodically browsed, but 
otherwise unmodified native forested riparian zones (represented by riparian zone B) will 
result in an almost immediate improvement in plant diversity and numbers, particularly in 

the groundcover layer. A decade of grazing exclusion is likely to result in the formation 

of a defInite successional pattern, which will allow a continuation in the growth of 

species numbers and diversity. 

Changes to indigenous vegetation following the exclusion of grazing will be at a much 
slower rate on riparian zones that have been extensively modified. Before native 
vegetation can grow naturally in such conditions as those found in riparian zone C, other 

factors such as water and seed availability, light levels, and soil type need to be 
favourable. Correct management, however, can accelerate the revegetation process on 
such riparian zones, particularly with regard to limiting the spread of Acacia dealbata. 
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This chapter provides a discussion of the meanings ascribed to the Manganuioteao River 
by its managers. Management of the river can be classified into two types. 

1. Formal management. This is practiced within clear guidelines of authority and 
communication. Rules and regulations are clearly detailed and enforced. Blau 
and Scott (1962) indicate that all formal management involves some 
bureaucracy, which is the effort devoted to maintaining formal management, 
rather than achieving goals and objectives. 

2. 1nf00000al manag~ment. This involves the application of formal management 
guidelines to the everyday situation. Ad-hoc management is a subset of 
informal management, whereby "one off' decisions are made that are not 
anticipated by official management regulations. 

The river is "managed" both formally and informally by several individuals and groups. 
The manager with the highest profIle is the Department of Conservation (D.O.C.). The 
Department is involved with most management activity, including direct involvement 
with management of wildlife, recreation, weed and pest control. Landowners too are 
involved with river management, although it usually occurs as part of other land 
management decisions. Most of the land they manage is agricultural, although they do 

manage some unmodified land. Other formal and informal management input comes 

from the local council, the local Rotary club, the local ward of the Central North Island 
Wildlife Conservancy Council, and occasionally from lobby groups such as the Royal 
Forest and Bird Protection Society. 

Understanding the meanings ascribed by the managers to the Manganuioteao River is 
important for strategic (long term) management of the river. Part of the rust step in 
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developing strategic management is to answer the question, It What are the current river 
management practices?1t By examining the meanings that managers ascribe to the 

Manganuioteao River, current management practices, and the reasons behind them, are 
revealed. With these meanings in mind the long term planner can then more accurately 
decide the best pathway to follow in setting and reaching long term goals and objectives. 

Before discussing the meanings ascribed to the river by its managers, I shall introduce 

theories of meaning: symbolic interactionism, and the meaning of place. Using these 

theories, I shall review the meanings ascribed by the managers to the river, and discuss 

the resultant management practices. 

4.2 The Theory 

4.2.1 Symbolic Interactionism 

Symbolic interactionism is an approach which can be used to explain human group life 
and human conduct. Symbolic interactionist theory rests on three premises (Blumer, 
1969) 

1. Human beings act on the basis of the meanings that objects (including other 
humans) and processes havefor them. 

2. The meaning of these objects and processes is derived from, or arises out of, 
the social interaction that one has with one's peers and one's past experiences. 
New meanings can be formed, and previously held meanings modified, through 
the activities of people as they interact, or they can be brought into a current 
situation from the past as a way of explaining or making sense of the here-and-

now. 
3. Meanings are handled and modified through an interpretive process used by 

the person in dealing with the things encountered. This premise related to the 

Itself', and its role in individual social interaction and interpretation. 

Symbolic interactionism is grounded in a number of basic assumptions, which represent 
the way that we view human society and conduct. These assumptions make up the 
framework of study and analysis (Blumer, 1969: 1-60). 



. 1. Nature of human society or human group life. Human groups or society exist in 
action, and must be seen in terms of action. Action consists of the many activities 
that humans perfonn in their lives as they encounter one another and as they deal 
with the succession of situations confronting them. 
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2. Nature of social interaction. A society consists of individuals interacting with one 
another. The activities of the members occur predominandy in response to one 
another or in relation to one another. Symbolic interactionism recognises social 
interaction to be of vital importance in its own right, by saying that social interaction 
is a process that fonns human conduct, instead of being merely a means or a setting 
for the expression or "release II of human conduct 

3. Nature of objects. An object is anything that can be indicated or referred to. An 
object can be classified as a physical object, such as a chair, a social object, such as a 
mother or a father, or an abstract object, such as morals or the idea of justice. An 
object may have different meanings to different individuals, and in order to 

understand peoples' actions it is necessary to identify their world of objects. 
4. The human being as an acting organism. The human being is seen as an organism 

which not only responds to others, but as one that makes indications to the self and 
others, and interprets these indications. The fact that a human being has a self 
enables the individual to interact with him or herself, and this is done through 
internal communication (e.g. reminding yourself to do this and that). The process of 

self indication lets the human being take note of an object, fPve it a meaning, and 
use the meaning as the basis for directing his or her action. This is part of the third 
premise of symbolic interactionism. 

5. '(he nature of human action. The human individual confronts a world that he or she 
must interpret in order to act, instead of an environment to which the individual 
responds because of his or her organisation. To understand the action, therefore, 
Blumer (1969) argues that it is necessary to get "inside" the interpretative process of 
the individual. 

6. I nterlinkage of action. As a response to meaning jnterpretation, a joint act will 
sometimes be taken by a group of individuals. A joint act is an interlinkage of 
separate participant acts. For example, there may be several groups camping at a 
place by a river, but each group may be motivated for different reasons, and may be 
doing different things at different times. A joint act always has to undergo a process 
of formulation, where the participants have to guide their respective acts by forming 
and using meanings. 
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4.2.2 The Meaning of Place 

The Manganuioteao River managers act in the way that they do because they have a 
special relationship with the river. The close relationship between people and places is 
called sense of place (Byles, 1985; Perkins, 1988). Places are more than just location. A 
place reflects the nature of the people that live there. People, in tum, identify and relate 
to places in which they live or with which they frequently interact with. 

I favour a social interactive approach to understanding meanings of place. Place, or sense 
of place, are negotiated realities, that is, social constructions by a pwposeful set of 
actors. Places, in tum, develop and reinforce the identity of the social group that claims 
them. Individuals or groups may have a number of senses of place. "Place" may take the 
form of a number of "realities". Eyles (1985: 122-126) listed ten dominant senses of 
place. These categories are listed for convenience, and it is evident that there is some 
overlap. Those relevant to the discussion are: 

1. Social sense o/place. The place has social significance and social ties have 
place significance. 

2. Nostalgic sense o/place. The place is dominated by feelings an individual has 
towards the place at some time other than present. It involves therefore looking 
back. Feelings about the place are based on the past and in particular these 
feelings are shaped by specific events that occurred in the Manganuioteao River 
Valley in the past. These events mould the individuals current appreciation of 
place. 

3. Commodity sense 0/ place. Place is dominated by a search for some ideal 
location in which to live. "Ideal" in this context means the individual has a 
preconception of what a place should provide in terms of a quiet safe 
environment, facilities, or types of people. Place becomes a commodity, not 
only in the sense of being buyable and-Sellable but also useable. After a 
specified time the place may be discarded for another. 

4. F ami/y sense 0/ place. Feelings for a place are shaped by the nature of family 
relationships. Life revolves around a nuclear family, its dwelling, and its 
happiness and satisfactions. 
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5. Way 0/ Life. An individual develops a sense of belonging to a place through 
series of day to day activities. Everything an individual encounters contributes 
to a way of life sense of place. 

6. Roots. An individual develops a roots sense of place from one or many aspects 
of their past. This rootedness usually takes the form of family ties in the district. 
so a sense of belonging is seen in terms of continuity. tradition and the 
familiarity which comes from basing much of one' s life in a specific place. 

7. Environmental sense of place. A place is not important for its social. familial. or 
traditional meanings, but as an aesthetic experience. Place is something to be 
lived in itself. 

4.3 The Managers 

4.3.1 The Landowners 

Most of the present riparian zone use is directed by the landowners. A mixture of land 
utilisation and preservation exists among the landowners at different levels, reflected in 
their senses of river meanings. Two of the landowners I spoke to have fenced off sections 
of their riparian zone land and placed Queen Elizabeth the Second covenants 1 on them as 
conservation measures. Originally these were done to stop a proposed power project on 
the river. Now that the project has been abandoned, the covenants have become an 
essential part of protection of the river's natural environment. Two riparian landowners, 
Allan and Bob, had this to say: 

Allan [The covenant was declared] about 1980. Its been there for 
sometime. 

Bob It was about the same time that Bill [a neighbouring farmer] 
did his. 

Allan Yeah, it was about the same time. We did it in a batch with 
Bill's. It's been there for quite a while. 

Me For what reasons did you do it? 
Allan Well, the dam sites were there and it was sort of a tool to assist 

in the scrap to keep the river like it was, you know. 
Bob Its been there since my time and I didn't want to see a dam in 

there. It would just ruin it. 

1/ Landowners who want to protect their land while retaining ownership can do so under 
legislation administered by the Queen Elizabeth Trust for Nature Conservation. 
Covenants are placed in'perpetuity on areas that qualify for protection, and private 
ownership is retained. 



Me How did you feel when the river was fmally protected? 
Allan Oh. I was pleased. I was on the committee to sort of preserve 

it. 
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These landowners have declared QE2 covenants on part of their land because the river is 
an essential part of their lives. This action resulted from a common goal of both these 
landowners - to stop the river being developed for power generation. This desire to 
preserve is an indication of the value of the river to these farmers. 

The river and the riparian zones are constantly used by the landowners for recreation and 
as a farming tool (e.g. for watering stock). If the river environment is modified from its 
present form then it is inevitable that the lifestyle to which they have become accustomed 
will change. This is something that the landowners are against. One of the landowners 
had this to say when I asked why he was pleased when the river was protected: 

Well, its obviously a beautiful river in its own right. The 
fishing is good doWn there so you want that to stay. We 
certainly didn't want to see power schemes ... there are other 
areas we rely on so much for water for the cattle, [and] there 
are a couple of places we can ford cattle over the river. 

Another landowner commented~ 

We think that we have the most beautiful river in the world 
We realise that it is too precious to be in the hands of people 
who may misuse it ... I think that it is incredible country, but as I 
say I never cease to have my breath taken away. Looking 
down on it tonight photographing it from above and the sheer 
beauty of it, the uniqueness of it - it never ceases to affect me 
and I have been all over New Zealand 

For some of the landowners, the Manganuioteao River has been part of their lives since 
they were born. The unmodified nature of the Manganuioteao River has a special 

, 
significance for them. Bob said: 

Its been like that since my time .•• I used to always enjoy getting 
out in the early morning riding a horse. We didn't get around 
in motor vehicles those days. It was always quite a pleasant 
sight, that little bit with that rapid coming in. It looks straight 
down the valley and it is a nice piece of bush. 
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More evidence of the landowners' desires to preserve the river can be found in the way 
they manage recreationists on their land Aside from a few problems, the landowners that 
I interviewed were tolerant of recreationists in the area. They were all willing to let 
recreationists use their land for access to the river, although one landowner no longer 
allowed people to drive across a paddock. Landowners have derived a set of informal 
regulations for recreationists in a way which is consistent with their ascribed meanings. 
Occasionally these rules are broken by recreationists. Bill had. this to say: 

[We don't have] a lot of problems [with recreationists]. We 
have minor problems. We locked the gate basically because 
everyone was just driving down and helping themselves .. 
Ninety nine percent of the people are as good as gold Its the 
other very small minority that is a problem I left a motor bike 
trailer down there one night and when I went to get it the next 
day it was gone ... I've let the odd people down there for parties 
and broken beer bottles are sometimes left lying around ... What 
upset us last year was a couple of pine trees, not the ordinary 
Pinus radiata but a couple of special trees that my wife planted 
just on the other side of that cattle fence just down from the 
gate. Somebody drove down there just before Christmas 
fishing and they chopped the centre out of one of the trees for a 
Christmas tree ••• Some people just want to abuse things. The 
fishermen are usually excellent. Its perhaps the youth groups 
who have nothing to do. 

When I questioned him about recreationists causing problems, Allan had. this to say: 

Well, we have had the odd annoyance, like electric fence 
batteries being flogged. Its things like ... you know, just petty 
annoyances. 

In a later conversation about indigenous forest regeneration he said: 

There are a few [beech seedlings growing] down at the fern 
pool. In fact I dug a few up that were together and that. I sort 
of planted them around to perpetuate the spot and somebody 
went around with a blooming slasher. 

The landowners have stated that they hav~ no problems with anglers or with any other 
recreation activities that anglers participate in when at the river. David said: 

We've had. fishermen and I have the utmost respect for 
fishermen now, but I didn't once because I didn't know what 
they were like. But now the fishermen I have dealt with have 



been wonderful husbanders of the river and respecters of the 
land. 
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The successful relationship between anglers and landowners occurs because both groups 
desire to preserve the Manganuioteao River's natural environment. When two groups 

such as these come together, both sharing similar views, land use conflict will be 

negligible. There are some instances where the landowners have gone out of their way to 

accommodate anglers, while at the same time developing riparian zones into productive 

land. Bill had this to say: 

, ! 

The wattles are taking over and in some cases dominating. At 
one point I cut them all down. Ten ·years ago they were thick 
wattles [and] they were progressively taking over the banks ... I 
chopped the wattles down there. I cleared that [area] clean of 
wattles ... I don't know how many times I would have been 
down there with a slasher or a chainsaw and cut the whole lot 
down. That's why there is a nice clean spot there. You 
probably just look at it and think," Oh yeah", you probably 
wouldn't even notice it. If I hadn't cut all ,those wattle trees 
down you wouldn't have been able to use a fly rod. 

In spite of the desire to preserve the river, riparian landowners are first and foremost 

farmers. As such they can be seen to be conservationists which, in this context, is defined 

as use of the resource for certain types of recreation and agriculture. All want to retain 

the Manganuioteao River valley as a place of farming, while at the SaIlle time maintaining 

the special attributes that tile river has to them. For some there is ambiguity as to their 

role as "conservationists". As Bill said: 

I believe in conservation, but I don't hold extreme views. If 
you hold extreme views you let all the scrub grow on the banks 
and that sort of thing. I like to see native trees.' I like the beech 
trees around the river banks, the kowhais and things. 

Another landowner, David, sees his role more clearly defmed: 

I've discussed it [fencing off riparian zones for protection] with 
[the Department of Conservation] and we may be thrown into a 
position where we have got to say, well, OK, we are farmers, 
we're straight out farmers and we love the area, but at the same 
time we've got to consider our three sons and make use of what 
we have and what is available to extend the family operations 
of the farm .. .I have an inherent desire to preserve but at the 
same time I...have still got to remember what I am here for .. .I 
have still got to concern myself about the way historically you 
break in land and what have you. 



Richard. a Department of Conservation representative, had this to say about the way in 
which some landowners manage their riparian zones: 

We [the Department of Conservation] offered David the labour. 
all the materials, we offered to lease the section off him, we 
offered to buy that little Wee piece [a small piece of riparian 
zone land clothed in native vegetation] off him, the whole 
works. and he is not interested, which makes life tough for us. 
Now he is the same guy ... [right around that patch of bush] there 
used to be a fence. There is still bits of it there. When he 
bought that section he knocked the whole fence out and they 
have grazed out the whole lot [the understorey and 
groundcover] so that it is now grass. That is the way he 
farms ... [also] Bill cleared the recreation reserve [adjacent to 
his land] which he should never have done. 
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For David, riparian land has additional meanings. He believes that this land may provide 
a good income for his family in the future because, being next to the river and therefore 

, 
having intrinsic and extrinsic values, it is worth considerably more per acre than his other 
land. If he gives it away or leases it as a reserve its commercial value may lessen. and he 
will lose his right as a farmer to farm the land. He maintains ownership of his land as a 
safeguard against farming collapse. He can and will sell it if the price offered is right. 
He has also suggested a land swap with the Department of Conservation, which may be a 
way for the Department to obtain some of his riparian land. 

4.3.2 The Department of Conservation 

Successful multi-purpose 'river management depends on the role of the Department of 
Conservation, because the .Conservation Order applied to the river is maintained by the 
Department Richard, a conservation officer, manages the Manganuioteao River in 
accordance with the goals and objectives of the Department of Conservation: 

We have been instructed by a previous minister, Helen Oark, 
once the National Water Conservation Order was gazetted, that 
we should. as well as managing the river, be looking at 
appropriate means of protecting the riparian zones. 



"4.3.2.1 Financial limitations of river management by the Department of 
Conservation' 
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The Department of Conservation's financial and political situation is reflected in the 
management of the Manganuioteao River2. Many long and short term plans for the river 
have had to be shelved for the moment due to the lack of funds, and the present 
resttucturing. Richard said: 

The operating budget for D.O.C. is very grim this year, with a 
ten percent cut for operating ... There is no money at this stage 
for fencing [riparian zones]. With the cUITent economic 
situation I think: that we might be pushing the proverbial 
somehow at this stage. 

Apart from angling licences, it is difficult to recover operating costs on the 
Manganuioteao River .. It is not possible or practical for the Department of Conservation 
to impose camping charges, as most of the land that is used for camping is not part of the 
Department's jurisdiction. Concessions cannot be demanded from commercial recreation 
operators because the Manganuioteao River is not included in the Whanganui River by-
laws, even though the Manganuioteao River is a major tributary of the Whanganui Rive~ 

4.3.2.2. The Department of Conservation's role in angling management 

With regard to angling, the local Conservation Officer is no longer responsible for the 
Manganuioteao River fishery. Richard had this to say: 

2/ The Department of Conservation has only limited funds for its work. It faces an eight 
million dollar cut this year, giving the Department a gross expenditure figure of $99 
million. The cuts are the latest in a long line suffered by the Department since its 
inception in 1987. Its budget then (in 1990 dollars) was $135 million, but its cost 
recovery target was eight percent. In the 1990/91 financial year, the Department of 
Conservation is expected to "claw back" 20 percent of its $99 million budget (Forest 
and Bird Protection Society, 1990). 

3/ Concession granting control on the Whanganui River is administered by the Ministry 
of Transport, under the Harbours Act, and under Whanganui River by-laws the 
Department of Conservation can charge concessions on the Whanganui River. 



My fish and game work will finish up in two months time ... on 
the 30th June [1990]. A guy from the Tongariro conservancy 
will have to cover here ... Its all in a transitional period with all 
this hassle with swapping over and who does what, until such 
time as what they call the Regional Fish and Game Council 
starts the work. 
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Up until he was relieved of his fish and game duties, Richard was actively involved in 

fish management. He had just fmalised the release of 1000 river bred trout into the 

Manganuioteao River, and was investigating the possibility of catching and stripping 

some fish as a way to enhance the population of trout. Stripping is performed to extract 

fish eggs for captive 'rearing. Many more fish can be raised in captivity than can be raised 

in the wild. Fish reared from lake stock does not survive in rivers, so if fish are going to 

be released into rivers they need to be raised from river stock. Richard had also just 
completed an angling survey, which among other things investigated catch rates, size of 

fish caught, and angler satisfactions4 . 

4.3.2.3 The Department of'Conservation's role in wildlife management 

The Department of Conservation manages wildlife in the Manganuioteao Valley in 
accordance with its policy. The Department has particularly focussed on the 

conservational management of the blue duck population. River bank vegetation 

enhancement is seen by the Department of Conservation as essential for blue duck 

conservation, as blue duck are thought to favour living on such rivers (Williams, 1988). 

The Department of Conservation, therefore, is trying to reach a consensus with 

landowners to avoid unnecessary river bank vegetation damage caused by farming. 
Continuous liaisoning between the Department of Conservation and the landowners help 

to achieve this. Richard said: 

They just work in together and compromise. They know that 
we [D.O. C.] are trying to look after the habitat as it is, and we 
do the best we can on limited resources. 

Richard has recently completed a trapping programme in an attempt to rid the riparian 

zones of mustelids, rodents, and cats. Already two ducks fitted with radio transmitters as 
part of a study are known to have been killed by cats. Richard had this to say: 

4/ See Chapter Five. 



We had that pair [of blue duck] go in March or April down at 
the ram paddock that had transmitters on caught by a 
cat ... There are cats allover the show down there. I had always 
been asking Grant [a scientist from D.O.C. studying blue duck] 
to do some trapping down there, and he wouldn't agree to it on 
the basis that he needed a natural environment for his study, 
which meant that predators were all part and parcel of it. That 
was fair enough, and its only because his study has fmished up 
that I have got cracking, and I am trapping at the moment on no 
budget. 

4.3.2.4 Department of Conservation and Landowner Relationships 

Relationships between the Department of Conservation and the local landowners are 

currently good. Landowner relationships are nurtured constantly by the Department, 

because landowners are central to achieving the Department's management goals. For 

the Department of Conservation, successful interaction with landowners will help to 

facilitate their goals and objeCtives . 

.. .I've certainly got no calls to debate either from D.O.C. 's 
[Department of Conservation] or my own personal perspective 
of relations with landowners. They are all pretty good. If I 
have any hassles I ring them up and vice versa. We certainly 
haven't had any calls for major conflict or arguments. We just 
work in together and compromise. They know [that] we are 
trying to look after the habitat as it is and we do the best we can 
on limited resources. 
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The landowners agree that Conservation Department management involvement is needed 

to maintain the river in a natural state because it complements their own ascribed 

meanings. In an interview with Bill I asked if he thought the Department of Conservation 

were doing a good job: 

They are certainly monitoring the situation. They have done a 
lot of work on the fisheries and the ducks. Yeah, I think that is 
all good. You've got to know what is happening with 
increased use ... One or two things upset me. They wanted 
permission to shoot goats around the river recently. That was 
fair enough ... Well, there was goats shot, well, a kilometre 
away, right up on the skyline! Thats a hell of a long way from 
the river! A little bit of a lack of communication there. 

In another interview with David I asked: 



Me How did you feel the other day when the Conservation 
Departtnent were shooting goats on the river? 

David Well I think that is good ... 1 think that is fair enough. I'm 
perfectly happy about that. The goats knock hell out of it 
all ... [there are] people that I know to leave it [river 
management] in their hands. Grant, or any other people who 
are involved in it and I admire them for that. As long as it 
didn't interfere with us as far as our farming was concerned 
then it would have our blessing. 
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When I probed Allan about how the Departtnent of Conservation's work had affected his 
lifestyle, he had this to say: 

They have been pretty good. Its mostly been with Grant. He's 
always been pretty good. They often camp down there and that 
sort of thing. No, its good. No problems there. 

Meanings of the river for landowners and the Department of Conservation are closely 

related. Both groups favour an unmodified river, however, given that the land is a means 
of subsistence for fanners, this alliance of meanings is limited. As Richard said: 

You take that little triangular block on the side of the river. 
That is covenant material, but he has also threatened to me that 
he would clear that ... I don't think he ever would, but he has 
said to me in the past," What would you do if we cleared that 
block?" Well, what would you do? There is nothing we can 
do. 

4.3.3 Additional Manganuioteao River Management 

4.3.3.1 Ces 

Ces is another with a management interest in the Manganuioteao River. Ces is 69 years 

old and has lived in the area all his life. A semi-retired fanner, Ces has fished the 

Manganuioteao River since 1936. Ces gave me a lot of information about and the history 

of the Manganuioteao River. He is a prominent member of the local branch of the 

Central North Island Wildlife Conservancy Council, and is involved with the local Rotary 

club. 

The river is an essential part of his life because of the special recreation experience it 
offers him, and because of the contribution the river has made to his self identity. The 

. valley is his roots. He is very keen, because of this, to see the river preserved in its 
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natural state so that he, as well as others, can continue to enjoy the recreation it provides. 
When the ppwer scheme was proposed for the river, Ces worked hard to prevent its 
construction. He was also a keen supporter of the conservation order application, writing 
regular submissions to the government in both cases. When 1 went to interview him he 
produced two large boxes of papers on the Manganuioteao River. These documents 
included submissions, letters of correspondence between Ces and various other people, 
pages of petitions to save the Manganuioteao River, power project reports, and reports on 
fisheries management. 

Ces, both indirectly and directly, does a lot of work on the Manganuioteao River. His 
work with Rotary has included native vegetation planting and recreation facility 
development of Ruatiti Domain. He is also an advocate for native vegetation planting 
along the banks of the Manganuioteao River. 

Ces enjoys good. relationships with both the Department of Conservation and the 
landowners. The local conservation officer regularly calls on Ces to cany out work for 
the Department of Conservation on his behalf, particularly when he has been working on 
fisheries management. ~en talking about an angling survey he was conducting last 
summer, Richard had this to say: 

[I surveyed] The whole lot. Everyone. 1 surveyed everyone 
except for two days, when Ces stood. in for me when 1 was 
unavailable. 

The local landowners also value his management efforts highly. David, at the same time, 
illustrated the true mea.nit).g of the river to CeS when he said: 

There are people that 1 know to leave it [management] in their 
hands. We have got a chap called Ces. He's a good. guy and 
his life revolves around the river. 1 would put everything into 
his hands as far as fishing and so on in the area. 

Ces values the river so much that he is willing to sacrifice his own t:ime spending 
countless hours working towards preserving the environment. His enthusiasm and beliefs 
complement those of the landowners and the Department of Conservation. Regular 
interaction between all three parties over a number of years now sees them all working 
together to manage the river. They all want to conserve the river, but motivations for this 
differ. 
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4.3.4 The Ruatiti Domain 

The Ruatiti Domain is a ten acre reserve on the banks of the Manganuioteao River. 

Originally a local purpose reserve vested for gravel extraction purposes, it is now a 

recreational reserve under the Reserves Act, although it is still known locally as a domain 

rather than a reserve. The reserve is run by the Ruatiti Domain committee, under the 

control of the Ruapehu District Council. The Ruatiti Domain committee has members on 

it from the local council, the Department of Conservation, adjacent landowners, and other 

local people living in the area. Local community groups, such as Rotary and Scouts, have 

also contributed to the facilities provided. 

Plate 4.1: Ruatiti Domain Picnic and Camping Ground 
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Plate 4.2: Ruatiti Domain Picnic and Camping Ground 

People are attracted. to Ruatiti Domain because it is the only designated public camping 

ground on the river, and is provided with some amenities. During the summer months the 

domain is constantly used. This year (Summer, 1989-1990) Ces observed over 200 

people on one day staying overnight at the domain. Recreation surveys by the local 

Department of Conservation Officer and others5 show that visitor numbers have 

increased over the last ten years. This placed user pressure on the domain facilities. For 

example, the "long drop" toilets provided became unhygenic and inadequate. In addition, 

the Council were not fulfilling basic maintenance requirements at the domain, such as 

regularly emptying the rubbish bins. Facilities at the domain have recently been 

5/ Major recreation surveys have been carried out in 1981 (Hager) and 1985 (Teal), and 
informal observations are always made" dUring pe'aK' urnes. n ,:)~nava:rh"Cl"Dl 

recreation summary. 
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expanded to cater for the influx of recreation numbers. Richard, the local Department of 
Conservation officer, said: 

Basically given the bigger numbers and the hassles we had 
there two summers ago, it wasn't [being] looked after. 
Rubbish tins weren't emptied out and that sort of thing. They 
had hygiene problems with the long drops. Since then we 
[Ruatiti Domain Committee] have approached the council and 
they have, just last suinmer, spent $25,000 down there as part 
of their recreation budget. They have put up a concrete block 
structure with flush toilets and a septic tank, and a piped, 
tapped 'Yater supply so you have got water available to all parts 
of the domain ..• The district council ron it in terms of emptying 
rubbish bins and so forth over the year, clean the toilets out and 
so on. During peak times, that is, Christmas and New Year, 
they actually hired a local girl to look after the reserve. 

Other facilities at the domain have been provided by volunteer groups. Richard had this ' 
to say: 

All the other work thats been done down there is aCtually done 
by Rotary. Yesterday they spent half a day with a working bee 
down there ... [Over the years] they have built all the tables and 
barbecues, changing sheds, long drop toilets, fenced off an 
area, tidied it up, [and] harrowed the place. 

The Department of Conservation was involved in the formulation of a management plan 
for the domain. They also had the domain regazetted as a recreation reserve. This put the 
Conservation Department on good terms with the local Council. The Conservation 
Department, however, had its own reasons for getting involved, based on its riverine 
ecology conservation objectives. Richard said: 

What in effect we are trying to do is to take the pressure 
[recreation impacts on the natural environment] off the rest of 
the river, particularly on the riparian strips where you tend to 
get the campers ... We are not trying to ban camping from other 
parts of the river. This is not the intention because there are 
about half a dozen really good campsites around You get the 
people who come in and camp willy nilly all over the show. 
They won't ask for permission. They chop trees down, leave 
gates open and, you know, all the usual hassles that landowners 
have. We have really tried to remove that and keep a good 
liaison with the landowners. 
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Plates 4.3 and 4.4: Examples of the New Facilities at Ruatiti Domain 
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. Encouraging campers to camp at Ruatiti Domain reduces the numbers of people camping 
on private property. Because the local Conservation officer is on the Ruatiti Domain 
Committee, the Conservation Department is seen as being partly responsible for Ruatid 
Domain development, and their good relationship with the landowners is strengthened. 
Allan, a local landowner, had this to say: 

Me This Ruatiti Domain, with all these alterations and work they 
have done there! How does that effect you? 

Allan Well, I think it keeps the pressure off us a bit you know. There 
is nowhere .•. if there is no place you can send people well they 
tend to sort of come onto the private landowners a little bit too 
excessively. 

The user pays concept has been discussed at length by the Ruatiti Domain managers. At 
this stage the policy is not to charge for the use of facilities, although this may change in 
the future. Ces had this to say: 

The council does a lot of worlc [and] they want more returns. 

There are many reasons why there no charge is made for the use of the facilities. Richard 

said: 

We decided not to charge for the domain in spite of spending 
all that money there. The domain remains free because we 
want to keep the same sort of people there, although quite a 
few have said they would pay to cover costs. The council at 
this stage doesn't see charging as appropriate. If they did then 
at this stage it. •• would only cover costs. At this stage they are 
trying to aurac,t people into the area and the domain down there 
would probably be one of the most popular places. Essentially 
the people that go down to the area tend to care for it and look 
after it. You don't get hoons or the yahoos as a rule down there 
at all. They just don't go down. You get the occasional 
vandalism down at the domain but very small. 

The roles of Ruatiti Domain managers have become more demanding as the domain has 
developed into a recreational facility. Through interaction among themselves and 
recreationists they have perceived Ruatiti Domain use to be predominantly camping and 
picnicking. As such, they have provided facilities at the Domain to complement these 

activities. The domain, in turn, provides a focus for the recreational river user, adding 
another dimension to the river's recreational experience. 



4.4 Summary 

Consistent with symbolic interactionist, and sense of place theories, this chapter has 
outlined the meanings managers ascribe to the Manganuioteao River. Several 
conclusions can be made from this study. 
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The Manganuioteao River managers all desire to conserve the river. The motivations 
behind conservation differ from manager to manager, depending on their social 
situations, backgrounci, philosophies and interaction with the river. The conservation 
ethic is shared by local landowners because the river has become firmly identified in their 
social reality construction. The river is used by them almost every day for activities such 
as stock watering, fording stock across, angling, and just for looking at. However, as 
shown, maintaining land as a means of existence leads landowners to have certain 
attitudes towards preservation which differ from other managers. River preservation 
ensures that they will continu~ to enjoy the lifestyle that they have grown accustomed to. 

The Department of Conservation manages the river in accordance with its goals and 
objectives. To do this it needs the co-operation of the local landowners. This co-
operation is achieved through constant Conservation Department/landowner interaction. 

Interaction between river managers has resulted in the successful development and 
management of Ruatiti Domain. Ruatiti Domain is an essential river preservation tool as 
it draws recreationists away from privately owned riparian zones. reducing recreation 
impact on the river's natural environment, and lessening the recreationist's reliance on 
private owners for access to the river. While management interpretations of recreationists 
have resulted in faci1i~ improvement, there is sti11little known about the recreationist. A 
recreationist resource base is provided in the next chapter. 
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This chapter reviews current recreational trends on the Manganuioteao River. The 
infonnation presented is drawn from a review of literature and from naturalistic research 
cani.ed out during 1990. Mter evaluating demographic information and group 
characteristics, a summary' of each recreational activity is presented. The impacts each 
activity has on the natural environment of the Manganuioteao River are discussed. 

5.2 Who Recreates on the Manganuioteao River? 

The Manganuioteao River offers recreationists a variety of possible recreation activities. 
The analysis of the characteristics of the Manganuioteao River recreationists which 
follows is based on information from a recreation survey conducted by Teal (1985) from 
December 28, 1984, to January.5, 1985. This survey was conducted for the New Zealand 
Wildlife Service of the Department of Internal Affairs 1 during the period 28 December 
1984 to 5 January 1985. The survey design required that any group encountered on or 
near the river be interviewed, and responses to a set of questions be recorded on survey 
forms. Teal (1985) reports that of the 122 groups approached in the 1984/85 survey, 
none declined to be interviewed. Generally, one or two members of each group spoke on 
behalf of the group. 

There were 640 people contained in the 122 groups. Of these people, 368 were adults (no 
longer of school age). Note that the number of groups approached for an interview is not 
necessarily representative of the river users over an entire year. 

1/ Now part of the Department of Conservation 
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. 5.2.1 Demographic Information 

This section examines the Manganuioteao River user's demographic information. 

Comparable information is also given, drawn from the Wbanganui and Motu River 
recreation surveys. The Whanganui River (Devlin et al., 1981) survey was conducted to 
provide user information which, in conjunction with other essential resource information, 
was used as a base for management planning. In particular, the survey centered on river 
floaters (canoeists, rafters, etc.). A questionnaire was used to gather such information. A 

questionnaire was also used to survey the Motu River recreationists (Ritchie et al., 1982). 

This survey concentrated on other recreationists, such as anglers and hunters, and defmed 
floaters into three groups. These groups were rafters, canoeists, and jet boaters. The 
Motu River survey was also conducted to be used as a base for management planning. 

5.2.1.1 Where Do They Live? 

The following table illustrates the importance of the Manganuioteao River as a local 

recreational resource. 

Table 5.1: Origins of Visitors 

HOME BASE 

Within a 100 kilometre radius of the river 
Anywhere else in the North Island 
South Island and overseas 

PERCENTAGE 
Manganuioteao Whanganui 

59% 3% 
40.2% 48%4 
0.8% 37% 

(Sources: Teal, 1985; Devlin et al., 1981; Ritchie et al., 1982) 

5.2.1.2 Children Present on Trip 

Motu 

83%~ 
17% 

There were 122 groups of people surveyed. Table two gives a breakdown of the children 

(school children) present in each group. 

2/ This figure is for people living within 250 kilometres from the river. 

3/ This figure includes the rest of the North Island, the South Island, and overseas. 

4/ The distances travelled of 12 percent of Whanganui river recreationists are unknown. 



Table 5.2: Children Present on Trip 

CHILDREN PRESENT ON TRIP 

Groups with no children present 
Groups with one child or two children 
Groups with three or four children 
Groups with over four children 
(Number of children on Manganuioteao River = 272) 

PERCENTAGE 
Manganuioteao Whanganui 

44% 65% 
28% -
17% _lg%5 
11% 

(Sources: Teal, 1985; Devlin et al., 1981) 

5.2.1.3 Comment 
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Unfortunately there is no other demographic information available on Manganuioteao 

River recreationists. To further understand the nature of people recreating on the 

Manganuioteao River, more demographic data is needed (e.g. on age, sex, marital status, 

age of children, education and occupation of recreationists). 

5.2.2 Party Size and Composition: The Nature of Groups 

5.2.2.1 Party Size 

For the purposes of this review, a group can have one or more people. From the 122 

groups of people surveyed over the summer of 1984/85, party size of the Manganuioteao 

visitors ranged from single person groups through to parties of more than 20. The 

average group size observed during the survey was five people (Teal, 1985). These sizes 

are similar to group sizes of recreationists on other rivers in New Zealand. For example, 

on the Motu River the party size of floaters ranged from one to 28, while the average size 

was seven (Ritchie et al., 1982). On the Whanganui River the average group size was ten 

(Devlin et al., 1981). 

5/ This figure represents groups with children on the Whanganui River . 

. 6/ These figures do not tota1100 because 21 percent of those surveyed had children but 
they were not on the trip. 
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5.2.2.2 Length of Stay 

The majority of visitors to the Manganuioteao River (59 percent) stayed just one day, 
which further suggests that the Manganuioteao River is an important local recreational 
resource. A further 20 percent of the parties stayed between three and five days. Four 
groups stayed longer than ten days, and the longest recorded stay at the river by a group 
was 21 days (Teal, 1985). In contrast, visitors to the Whanganui River tended to stay for 
a greater number of days. Devlin et al. (1981) found that 73 percent of visitors to the 
Whanganui River stayed between four and eight days. The nature of the Whanganui 
River, however, is such that once a visitor is committed to floating down the river they 
will be on it for more than three days. 

5.2.2.3 Daily River Usage 

Over the survey period, the ayerage number of river recreationists per day was 210, with 
the peak. number being 300 on one day. Understandably, the average number of 
recreationists ori wet days dropped to 150, while on fine days it rose to 270 Teal, 1985). 
These numbers will vary depending on the time of the year. For example, there may be 
more people recreating on the river on one day, at the start of the angling season, than 
there were on the peak. use day during the survey period. 

5.2.3 Comment 

There is no further information available on the nature of the recreational groups. Further 
surveys need to be conducted on the party size, group composition (e.g. male/female), 
and possibly the role of commercial operators and voluntary groups on the 
Manganuioteao River. 

5.2.4 Motivations Of Recreationists 

The following table illustrates the motivations of the Manganuioteao River recreationists. 
Most people listed several reasons for visiting the river. The motivations are as follows: 



. Table 5.3: Motivations 

MOTIVATIONS FOR RIVER VISIT 

Previous visit 
Scenic beauty 
Fishing opportunities 
Tranquility 
River reputation/challenge 
Close to home 
Friends/relatives visiting 
Other 

PERCENTAGE 
Manganuioteao Whanganui 

49% 
42% 
35% 
33% 
26% 
7% 
3% 

31% 

15% 

33% 
6% 

32% 
14% 

(Source: Teal, 1985) 
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Some of the other minor motivations included lito get awayll, lithe signpostll , lithe 
sunshinell , and lito rest and observe the wildlifell. Note that IIclose to home II does not rate 
highly as a motivating factor for visitation, even though the majority of Manganuioteao 
visitors have home bases less·than 100 kilometres from the river (Teal, 1985). 

Heaphy (1990, pers. comm.) further reports that motivations include the fishing 
opportunities, the variety of wildlife species, the scenic and intrinsic aspects, the 
outstanding water quality, the safety, and the camping opportunities. He also comments 
on the easy access to the middle reaches of the river. 

5.2.5 Recreational Activities 

To follow is a snmmary of recreational activities undertaken on the Manganuioteao 
River. Teal (1985) reports that many of the recreation activities listed are undertaken by 
different group members at the same time, and that recreational activity is concentrated 
mainly within the middle zone of the river (see figure 2.2). A brief summary of the 

possible impacts that each activity may have on the river's natural environment is also 

presented. 

5.2.5.1 Swimming/Picnicking/Barbecues 

Swimming and picnicking were the most frequently reported activities during the summer 
survey period (Teal, 1985). Egarr and Egarr (1981) report that there are numerous 
swimming areas on the Manganuioteao River, but the water is cold all year round. 
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Heaphy (1988) has observed many people using all accessible reaches of the river during 
the summer. Swimming, picnicking, and barbecuing are directly related to one day 
visitors, and, up until now, have not had significant impact on the natural environment. 
As shown in Chapter Four, there have been isolated instances of vandalism and 
recklessness from visitors, but so far impacts on the natural riparian zone environment 

have been minimal. 

The recreation surveys of 1981 (Hager) and 1985 (Teal) show that a large number of 
visitors to the area live locally (i.e., within a 100 kilometre radius of the river). Most of 
the local visitors are aware of the significance of the river, as the Department of 
Conservation has spent time working on public relations within the district. An example 

of this is publication of regular reports on the river's management progress in the local 
newspaper. Heaphy (1990, pers. comm.) states that most of the visitors to the river are 
quite prepared to care for and look after it. Compared with other local recreation 
resources, vandalism is only a very occasional minor problem. 

S.2.S.2 Camping 

Camping is a popular recreational activity based around the Manganuioteao River with 41 
percent of visitor groups staying one night or more (Teal, 1985). There is one public 
camping ground on the river - Ruatiti Domain. Heaphy (1988) rePorts a steady flow of 
campers during the angling season, who make use of private land as well as Ruatiti 
Domain. A number of family groups also camp when the river is closed for angling, 
particularly during the August school holidays. 

The environmental impacts from camping are similar to. those of swimming, picnicking, 
and barbecuing. Some of these impacts have been mentioned in chapter four, as 
highlighted by the managers. In addition to the problems of litter and vandalism, careless 
use of fire by recreationists could prove to be a major problem, particularly during the 
summer months when riparian vegetation is dry. It is also possible that the increase in 
visitor numbers to the Manganuioteao River could be detrimental to the blue duck 
population. The birds know when people are present, so they are not greatly disturbed or 
inconvenienced by recreational activities, providing the public leave the birds alone. 
Blue ducks on the river are easily approached, thus it is possible that a less 
knowledgeable and less environmentally sensitive person could interfere with them. 
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Camping poses additional threats to the blue duck population because, unlike swimming, 
picnicking, and barbecuing, camping is a 24 hour activity, and has been known to 
continue for up to 21 days (Teal, 1985). This constant contact could upset normal blue 
duck behaviour. People visiting the river have also been known to bring their dogs, 
which could pose additional threat to the blue duck population. 

S.2.5.3 Angling 

The Manganuioteao River is a highly valued recreational river fishery for both brown and 
rainbow trout. Tierney (et al., 1982) found that the Manganuioteao River qualified as one 
of nine nationally important angling rivers in the North Island The angling qualities 
were one of the main reasons for imposing a National Water Conservation Order. 

Exotic fish were first libe~ted into the Wbanganui River catchment in 1876, and by 1880 
some 15,000 brown trout (Salmo trutta), and 3500 "Californian" salmon (Oncorhynchus 
tshawyrscha) had access to the Manganuioteao River via the Whanganui River. Although 
the salmon did not become established, trout liberations continued and the population 
grew. From 1899 onwards, both brown and rainbow (S. gairdnerii) trout were introduced 
widely and in increasing numbers to Wbanganui tributaries (Cudby and Strickland, 
1986). 

Teal (1985) found that at 39 percent, angling was the third most popular recreational 
activity. Heaphy (1988) notes that as Teal's survey was conducted over the peak New 
Year holiday period, it can be expected that a much higher percentage of users would be 
anglers outside of this main holiday period Also the weather was not suitable for angling 
during some of the survey period. Motivations for anglers on the Manganuioteao river 
include easy access, a good catch rate, closeness to home, the reputation of the river, 
previous experience on the river, attractive surroundings, and new water to fish. Teal 
commented that experienced anglers with local knowledge caught most of the fish, as is 
the case with other fishing. 

The Manganuioteao River is fished at various places for most of its length. The stretch 
with the most pressure on it is between the confluences of the Orautaha and Ruatiti 
Streams, located within the middle zone of the Manganuioteao River. The angling season 
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be'gins on October 1st, and ends on June 30th, and, in 1990, costs $45 per year. The early 
part of the season (October-December) provides the best fishing. Spinning anglers 
usually concentrate on the ~ower part of the river and achieve good results, while nymph 
and dry-fly lures are more commonly used upstream from the Ruatiti confluence, and are 
very effective in the evening (Cudby and Strickland, 1986). 

A significant characteristic of Manganuioteao River anglers is that many release takeable 
fish. Heaphy (1990, pers. comm.) commented that over 50 percent of the takeable fish 

(fish exceeding 300 millimetres in length) were released by anglers, which he believes is 
a lot higher than other areas. 

Comments have also been made by anglers about the deteriorating trout population. The 
Manganuioteao River trout population has, until now, been self sustaining, but the 
increase in anglers, combined with a recent spate of river floods, is thought to have had 
impact on the trout populatio~. Brown (1990, pers. comm.) reports that there is no doubt 
that trout numbers have declined over the last 20 to 30 years. Brown cannot offer reasons 
for this, apart from possible angler over-exploitation. Local landowners, Oliver (1990, 

pers. comm.) and Voelkerliitg (1990, pers. comm.), agree that catching fish now is a lot 
harder than it was 20 years ago. Voelkerling, in addition, indicated that "proper" 

management is required to preserve and enhance the current angling stock. 

Over the years anglers have kept diaries of fish caught These diaries, combined with 
creel7 censuses from 1989-1990 and from 1980-1981 have been combined together to 

illustrate changing catch trends. According to Heaphy (1990), diary keepers are more 
likely to be successful than the average holiday angler. Table 5.4 summarises available 
angling results on the Manganuioteao River. 

71 A creel is the amount of fish caught by the angler, similar to a "bag" in hunting. 
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Table 5.4: Available Angling Results 

Period Visits Hours Fish Take- Take- Mean Mean Brown Rainbow 
(19 .. ) Fished Kept able able Length Weight (%) (%) 

Fish Fish (mm) (kg)(n) 
Per Per 
Hour Visit 

47-52 321 796.0 564 0.71 1.8 478 21 79 
53-54 10.5 5 0.48 
62-63 35 108.3 36 0.33 1.1 478 50 50 
67-68 2 3.3 3 1.00 1.5 549 67 33 
74-75 4 13.0 11 0.85 2.6 475 1.42 
76-77 6 15.0 3 0.20 0.5 538 1.93 100 
78-79 82 148.3 76 0.51 0.9 447 1.14 23 77 
80-81 16 34.0 10 0.23 0.8 541 2.08 40 60 
89-90 109 262.5 33 0.27 0.66 473 1.46 57 43 

(Source: Heaphy, 1990) 

This set of figures has recently been used to make important management decisions. 
Table 5.4 illustrates that the takeable fish per visit have declined since 1947. The 
percentage of rainbow trout being caught has also declined. Consequently, the 
Department of Conservation, after consultation with the Waimarino Ward of the Central 
North Island Wildlife Conservancy Council, has decided to enhance the rainbow trout 
population this year to boost future angler satisfaction. These figures, however, are not 
conclusive enough to make such management decisions. There is no user information 
listed for the years between 1963 and 1967, between 1968 and 1974, and, more recently, 
between 1981 and 1989. Furthermore, visits to the river during an angling season range 
from only two visits to 109. For a river of some angling importance it is hard to believe 
that there were only two ~gler visits during one season! 

The angling visits for the 1980-81 season are different form the results of a recreation 
survey conducted for the Manganuioteao River in the same year by Hager (1981)8. The 
above results list angler visits at 16 for the entire angling season. In comparison, Hager 
identified 46 visitor groups (out of 147 surveyed between 26 December 1980 and 5 
January, 1981) with at leas't one member visiting the river to fish. 'Note also that Hager's 
survey was conducted over a small period within the angling season. Hager's survey data 
does not equal the 1981 data from the above table. 

8/ The recreation survey carried out by Teal (1985) was identical in method to the 
survey conducted by Hager (1981) . 
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Heaphy (1990) noted that weather conditions during the 1989-1990 creel survey were 
bad. Consequently there was a 60 percent drop in visitor numbers to the river from 26th 
December, 1989, to 9th January, 1990, with only 150-200 people camping in Ruatiti 
Domain. Heaphy (1990) does state, however, that there is an increased awareness and 
knowledge of the Manganuioteao River's opportunities among the general public, due to 
word 05 mouth and a higher media profue during and following on from the National 
Water Conservation Ordert There is also an overflow of visitors from the increasingly 
over-crowded Taupo area. 

The direct impact to the natural environment from angling is minimal, although if anglers 
camp, some impacts associated with this may occur. The Manganuioteao River offers the 
angler more than just a place to fish. One of the rivers greatest characteristics is that it 
offers an angling wilderness experience. Many anglers who do fish the Manganuioteao 
River and its tributaries do so because they prefer the solitude and beauty of the area 
rather than the crowded areas such as the Taupo fishery (Heaphy, 1988), The recreation 

experience available prompts anglers to support river conservation and, as reported in 
Chapter Four, anglers are "marvellous husbanders of the river". Teal (1985) reports 100 
percent support among the anglers surveyed for river preservation. 

Careless use of fishing line can be detrimental to the natural environment. The 
occasional strand of line has been seen floating or tangled in or around a rock or tree 

stump in the river. Most lines do not immediately decompose and they pose a threat to 
bird species, who may become tangled in the line. There have also been reports of blue 
duck being accidentally "sQagged" by anglers. Voelker ling (1990, pers. comm.) 
mentioned snagging a blue duck accidentally when casting into the river. Fortunately the 
line snapped and the duck was unhanDed, but this incident illustrates that blue duck are in 
some danger from anglers during the angling season. These snaggings should cause some 
concern to the Department of Conservation because blue duck conservation is of high 
priority. If angler numbers grow then this problem could increase. 

There has been some comment made on food competition between trout and blue duck. 
Brown (1990, pers. comm.) knew of pools on the Manganuioteao River where there had 
always been blue ducks, and, according to him, these pools were never good angling 
pools. There is, however, no clear evidence that blue duck compete with trout for food. 
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Further study is needed to detennine whether food competition between blue duck and 
trout is occurring. 

5.2.5.4 Historical Associations 

As outlined in Chapter Two, the Manganuioteao River valley has a diverse history. There 

is evidence of previous occupation on both sides of the river in many places, and for the 

greater part, only the trained eye can identify these sites. Environmental impacts from 
people interested in these sites are nil, although large scale archaeological "digs" may 
damage certain riparian zones if they were to occur. 

5.2.5.5 Rafting, Canoeing and Tubing 

Egarr and Egarr (1981) note that the Manganuioteao River is canoeable from the 
Mangamingi Stream confluence down to the Whanganui River confluence. The river is 
best canoed or rafted during a "fresh" or a minor flood. It is graded "two" to "three" 
(grade one is insignificant through to grade six which is impassible) (Heaphy, 1988). 

Teal (1985) found that eight percent of recreationists using the river were canoeists or 

rafters. He also noted major increases in the numbers of rafters and canoeists using the 
river between 1981-1985, and since 1986 Heaphy (1988) has noticed rafters and canoeists 
using the river almost every weekend during the summer. Brown (1990, pers. comm.) 
witnessed over 200 people staying at Ruatiti Domain, canoeing a slalom course set up on 
the river. 

Another popular alternative to rafting and canoeing is tyre tubing. Tyre tubing is 

inexpensive and popular, suiting the more adventurous recreationist. Although exact 
numbers are unknown, many people take the opportunity to participate (Heaphy, 1988). 

Apart from the potential impacts associated with recreational activities carried out in 
conjunction with rafting and canoeing, such as picnicking and camping, the other major 
impact from these activities on the natural environment occurs during the blue duck 
breeding season. The chicks are thought to be swept down the river with the rafts or 
canoes and ducklings die if they are swept away from their territory. This problem is 

further examined in section 5.2.4.9. 
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5.2.5.6 Duck Shooting, Hunting, and Tramping 

Hunting (deer stalking and pig hunting) occurs mainly in the upper reaches of the river 
catchment within Tongariro National Park and Erua Forest. Access to the upper reaches 
is difficult and consequently few people take the opportunity to hunt there. The 
environmental impact associated with hunting is minimal, although there may be some 
impact from associated recreational activities such as camping. Hunting will, if anything, 
enhance the natural environment by eliminating exotic browsing species. 

Tramping is largely confined to the upper reaches of the valley, and is rare due to difficult 
access for trampers. The Mangaturuturu, Makatote and the Manganuioteao tributaries 
are sometimes used as access routes to the Ruapehu ring tramping track (Heaphy, 1988). I 

As trampers are only occasional visitors to the area, environmental impact is minimal. 

The river is open for duck shooting between May and Iune. There are good numbers of 

paradise shelducks, mallards and grey ducks. Nearly all of the shooters are locals 
(Heaphy, 1988). Once again, there is little environmental impact associated with duck 
hunting. 

5.2.5.7 Nature observations/photography 

sCenic beauty and tranquility are considered the river's best features by the majority of 
visitors. Teal (1985) has noted that 42 percent of those surveyed rated the river's scenic 
beauty as its most important attraction, while 33 percent rated its tranquility as· being the 
most important attraction. Nature observation and photography are closely linked to 
these features. 

Heaphy (1988) notes that nature observation and photography are often done in 

conjunction with other recreational activities. The river valley is one of the few locations 
in New Zealand where people can see and photograph the blue duck with such easy 
access. As well as blue duck, several other bird species live in the river valley. For 
example, kiwis have been heard in various places within the river catchment. Once again, 
the environmental impacts from nature observation and photography are minimal. 
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5.2;5.8 Jetboating 

Jetboating is possible on the lower river for one or two kilometres, and only during a 
II fresh II. Jet boaters rarely go up stream any further than about 50 metres from the 
Manganuioteao River's confluence with the Wbanganui River. Apart from the obvious 
noise and air pollution, there are no environmental impacts associated with jet boating. 
The river is not classed as a navigable waterway. 

5.2.5.9 Commercial Recreation 

The Manganuioteao River has, over the past four or five years, become the scene of a 
number of commercial recreation ventures. The major commercial recreation venture is 
white water rafting. From Ohakune a rafting trip takes half a day as opposed to a full day 
on any of the other rivers in the area that are raftable (e.g., Tongariro or Rangitikei 
Rivers). 

At present there are six companies using the Manganuioteao River for white water 
rafting. As the Manganuioteao River is not totally suitable for large eight person rafts, 
commercial ventures on the river only occur when the conditions are suitable, and as the 
need and demand arises. Most commercial rafting occurs during winter and early spring, 
particularly when the nearby ski fields are closed and people are looking for a 
recreational alternative. The river really needs to be running at a level higher than normal 

to give the best ride, and it is for this reason that the companies prefer to raft other rivers 
which have higher and more consistent water levels (Heaphy, 1990, pers. comm.). 

Aside from the environmental impacts from recreational activities associated with rafting, 
such as those associated with camping and picnicking, the only environmental impact 
from rafting occurs when rafts operate during the blue duck breeding season (early 
September until mid to late December). There is a strong likelihood that ducklings are 

being pushed downstream by the rafts beyond their parent's territorial boundary. Fahey 
(1990, pers. comm.) commented that he had seen the rafts push ducklings out of their 
territories. Once they are out of their territory they die with no food or parental support. 
Thus territory is an important component to the species' survival. Each territory is about 
one kilometre long, and if one blue duck strays into another one's territory then it will be 
quickly evicted. 
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The stretch of river most favoured by the rafters, because of its easy access, is the middle 
section. This section coincides with the greatest population density of blue duck on the 
river. As stated in Chapter Two, the blue duck breeding season generally begins in 
August and continues until mid to late December. Impacts on the blue duck population, 
from commercial rafters during this period, occur when the ducklings are most vulnerable 
(i.e. less than one month old) (Heaphy, 1990, pers. comm.). The following time line 
diagram illustrates the overlap between rafting and the blue duck breeding season. 

Figure 5.1: Time Line Diagram Showing Raft I Blue Duck Conflict 

Jul ---Aug Sep Oct ---Nov---Dec------:Jan 
- - - ---~C---------- - - - - - - - - - -

----BLUEDUCKBREEDINCi-------- - - --
1 Egg laying commences ·1 _ _ _ _ _ _ _ _ _ _ 1 Chicks fledge 

LRAFrIBLUE DUCK CONFLICT--.J 

The Department of Conservation required a strategy to minimise the impact of 
commercial recreation on the blue duck population. It would be impossible for the 
Department of Conservation to ban rafting on the river, as there is no legal way for them 
to do this. In 1988, each rafting company was represented at a meeting with Department 
of Conservation officials. In an effort to devise a way of protecting the. duckling 
population, a voluntary blue duck rafting pact was drawn up. This document is an 
agreement between rafting companies and the Department of Conservation not to raft the 
river during the blue duck breeding season. As soon as the first brood of ducklings 
appears on the river (usually in late September, but sometimes sooner) the Department 
asks the rafting companies not to raft anymore until Christmas of the same year. The pact 
was signed by members of each rafting company, and a Department of Conservation 
official. 

Although not a legal document, the pact was adhered to by the companies during the 
1988-1989 breeding season. Numbers of blue duck did not decline, despite a poor blue 
duck breeding season all over New Zealand, including the Manganuioteao River 
(Heaphy, 1990, pers. comm.). Even though the rafters do not raft in the middle section of 
the river, companies are still welcome downstream from Ruatiti Domain. There is no 
direct evidence to suggest that the blue duck breeding success is increased by banning 
commercial rafts during the breeding season. The question is: does the presence of rafts 
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on-the river actually accelerate the mortality rate of ducklings? Heaphy (1990, pers. 
comm.) reports that in terms of operation the blue duck rafting pact has worked well, and 
with the pact applied the numbers of fledglings have ceased to decline on previous years 
numbers. It will be a few years, however, before the Department of Conservation knows 
if the blue duck population has increased since the implementation of the blue duck 
rafting pact. 

Apart from commercial rafting there is little commercial recreation available using the 
Manganuioteao River as a resource base. Heaphy (1988) reports that a helicopter 
sometimes uses the Ruatiti Domain as a helicopter landing area to take tourists into the 
Mangapurua Valley and the "Bridge to Nowhere". Some tourist companies also include 
the Manganuioteao Valley in pamphlets di~tributed on places of interest within the 
Waimarino district. 

5.2.5.10 Other activities 

Heaphy (1988) lists three other activities pursued in the valley from time to time. They 
are, firstly, general exploration of the area. Secondly, commercial and recreational eeling 
is sometimes pursued. Cudby and Strickland (1986) report that the commercial 
exploitation of eel stocks is likely to have had an impact on other fish species in the 
Whanganui River catchment, as tributaries such as the Manganuioteao River can be 
regarded as making a significant contribution to the Whanganui River catchment 
fisheries. Thirdly, some interest is shown by recreationists in fossils, of which there are 
many within the riverbed and valley. 

5.3 Summary 

This chapter has summarised the information available on river recreationists using the 
Manganuioteao River. It is evident from the lack of information that more research is 
needed in order to understand more about recreationist behaviour, particularly with regard 
to demographic information, the nature, size and composition of groups, their needs and 
wants, the satisfaction quality t and an analysis of the management implications arising 
from such information. The information presented in this chapter does however show 
that the Manganuioteao River offers a variety of recreation opportunities to the general 
pUblic, which change in popularity depending on the time of year. 
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This chapter evaluates the management options for the Manganuioteao River riparian 
zones. Successful management will depend on the establishment of a carrying capacity, 
which balances environmental conservation with recreational and agricultural use. 

The first section introduces how the carrying capacity concept can be applied to riparian 
zone management on the Manganuioteao River, highlighting the major managerial 
requirements when applying the concept. Management suggestions for the agricultural 
use of riparian zones are presented, focussing particularly on methods that will allow the 
presently maintained grazing levels to continue, while at the same time moving to 
conserve native vegetation on riparian zones. 

Recreational management of riparian zones is then evaluated, giving some possible 
management direction with regard to social, physical, and environmental carrying 
capacities. 

6.2 Applying The C~rying Capacity Concept To Management Of The 
-Manganuioteao River Riparian Zones. 

The greatest problem facing" the managers of the Manganuioteao River is the dilemma of 
preservation versus use. As this thesis has highlighted, too much use of the riparian 
zones for recreational and/or agricultural purposes will have detrimental effects on the 
resource. This dilemma can be resolved by determining an acceptable carrying capacity 

for the riparian zones. 
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WIth regard to the application of carrying capacity to a wilderness environment 1 such as 
the Manganuioteao River, Simmons (1980: 143-147) identifies four requirements for 
using carrying capacity for management. 

1. Determining carrying capacity is ultimately a judgemental decision. It will 
describe the use consequences rather than define the use limits. 

2. There need to be clear, achieveable, measurable management objectives, that 
represent a fonnal statement of desired social and environmental conditions. 

3. A range of alternative opportunities must be taken into consideration when 
considering fonnulating carrying capacity decisions. An example is to 
provide non-wilderness enclaves within wilderness areas. 

4. Once a carrying capacity is determined managers need to constantly monitor 
and evaluate environmental conditions, or user preferences or behaviours. In· 
this way, carrying capacity can be reassessed regularly to change management 
according to user demands. 

Limiting either recreational or agriCUltural use (or bOth) on certain riparian zones may be 
impossible because of the location or the nature of the recreational activity or farming 
practice being limited. For example, it may be necessary to allow grazing on a particular 
riparian zone because it is providing a means of access to water for grazing stock. In 
contrast, however, Simmons (1980) cites studies illustrating that even the lightest use 
produces substantial changes to the resource, particularly in soil compaction and 
vegetation modification, taking several years to revert to its natural state when use is 
limited. The challenge to the manager is to provide a management strategy for the 
riparian zones that is acceptable for both preservation and use. 

6.3 Riparian Zone Vegetation And Agricultural Management. 

Due to the differing needs, wants, and values users have for the riparian zones, achieving 
a preservation I use balance for the riparian vegetation will be difficult for the 
Manganuioteao River managers. Ongoing communication between groups and 

1/ In this sense a wilderness area is: "One whose predominant character is the interplay 
of purely natural processes, large enough and so situated as to be unaffected except in 
minor ways by what takes place in the wilderness around it" (Molloy, 1983). 
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individuals with management interests is essential if this balance is to be struck. When 
making judgement on carrying capacity levels, the Department of Conservation should 
not rely on its expertise alone. It will be necessary to confer with the other people with 
vested interests in river management when making such decisions. Landowners' ideas on 
carrying capacity will be of particular relevance, as their preservation acceptance levels 
differ from those of the Department of Conservation. The problems that they have 
experienced, such as isolated vandalism and recklessness from recreationists, are already 
causing some concern. Landowners may exclude recreationists from access to certain 
riparian zones if this problem gets worse. 

Determining ecological carrying capacity will involve an investigation of the change in 
the biological regime2 brought about by both natural and human impacts, including 
grazing. This thesis has confirmed that grazing has damaged the riparian zone, which 
should indicate to managers that the ecological carrying capacity has been exceeded. It is 
now up to the managers to determine what are the acceptable levels of grazing (if any), 
and to decide on appropriate recreation levels on riparian zones. 

Presuming an ecological and physical carrying capacity will be determined for riparian 
zones, sections 6.3.1. and 6.3.2 present management suggestions of ways in which the 
riparian zone vegetation can be conserved, without reducing use. 

6.3.1 Agricultural management suggestions for indigenous forested riparian zones. 

The riparian zones needing immediate management attention are those clothed in native 
forest, unmodified except for the changes caused through domestic stock grazing. As 
illustrated in Chapter Three, ongoing spasmodic grazing has caused a deterioration in the 
overall vegetation composition of this type of forest. A continuation of this grazing will 

certainly lead to further deterioration. 

Apart from the noticeable gaps in lower vegetation strata, the consequences of such 
grazing will not become obvious until the existing canopy trees begin to thin, and are not 
replaced by emerging trees. There are several possible spinoff effects from a more open 

-2/ A change in the biological regime refers to the effect people and their activities have 
on the natural resource. 
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canopy. Higher light levels could see a change in plant species composition on the 
groundcover and understorey layers. An increase in the amount of rain finding its way 
directly to the soil could accelerate erosion and expose the soil to increases in ground and 
overland water flow. River water quality could deteriorate because of this, effecting the 
aquatic ecosystem. 

Plants that could grow on these riparian zones as a result of such modification include 
Acacia dealbata, Salix spp., and native colonisers such as Leptospermum scoparium. 
While native colonisers are preferable over exotics, the vegetation composition of the 
riparian zone would still be unnecessarily and unnaturally altered. 

Excluding stock grazing, through the fencing of such riparian zones, is imperative to 

preserve the riparian zones. in their native form. The Department of Conservation should 
begin to compile a priority list of areas to be fenced, and should begin to inform 

landowners of the environme!ltal consequences of spasmodic grazing in native forested 
riparian zones. From an agricultural perspective there is not a lot to gain from grazing 

such riparian zones. Their size, position adjacent to agriCUltural paddocks, and their 
lower stock unit capacity compared to pasture, do not make them economically viable for 

grazing. The only possible disadvantage of fencing maybe a denial of water from the 
river to stock. In all cases of such riparian zone vegetation on the middle sections of the 
Manganuioteao River, however, careful fence planning will allow stock access to water 
from adjacent paddocks. Fencing these riparian zones, therefore, will. not affect current 
agricultural practices on riparian zones of native unmodified vegetation. 

With regard to cost and responsibility of the fences, a compromise will need to be 

reached between landowners and the Department of Conservation. There are many 

factors that will affect such agreements. One of the major concerns is the ownership and 

administration of riparian zone land. As discussed in Chapter Two, the riparian zones of 
the Manganuioteao River are currently designated on cadastral maps as road reserves. As 

such, they are crown land, vested in the local authority (in this case the Ruapehu District 

Council). For more effective conservational management, the Department of 

Conservation should continue to seek redesignation of these riparian zones. There are 
two possibilities for redesignation. Firstly, the riparian zones may be made scenic 
reserves under the Reserves Act, 1977. Secondly, they may be classified as marginal 
strips under the Conservation Act, 1987. However, it must be stressed that landowners 
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should be well informed as to the progress of reclassification. In both cases, the 
Department of Conservation would have to pay for all fencing and survey costs. Costs 
may be reduced if the Department seeks sponsorship from various businesses and 
organisations. 

Another option available to the Department for conservational management of the 

riparian zones is to obtain ownership of land adjacent to them. Legally, the landowners 

that graze adjacent land have no rights to grazing on designated riparian zones, although 
all landowners use the zones for grazing. If the Department of Conservation obtains land 

adjacent to riparian zones they can then manage both that land and the riparian zones as 
they wish. They would be "squatting" on crown land (the riparian zones) in the same way 

as the other landowners are currently. As with current landowner use of the riparian 

zones, this would be acceptable to the Ruapehu District Council, providing nothing 

interferes with any future intentions they may have for that land. This is by no means a 

permanent solution because the Council can still use the land for its own purpose if it 

wishes to. It may be useful to the Department in the shOrt term for conserving riparian 
zones that are in immediate need of such management. 

As outlined in Chapter Four, one landowner has suggested a land swap between the 

Department of Conservation and himself. The land that he wants to swap is an 

indigenous riparian zone, unmodified except for gaps in the vegetation caused by 

spasmodic grazing. He wishes to swap it for a piece of Conservation Department land 
nearby. This seems an excellent proposition, but such a land swap is impossible because 

the land the landowner wants is in the middle of Erua forest. The Department of 

Conservation became the o.wner of this forest when the Department was formed in 1987. 

The former owner was the Forest Service, and the forest in question was to have been 

selectively milled for native timber. Being in the middle of this forest, its clearance 

would split up this uniform habitat. This piece of land would also have to be surveyed 

and access would have to be provided. Unless some other comparable swapable land can 

be found a land swap is not feasible as a management option in the near future. 
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6.3.2. Agricultural Management Suggestions For Modified Riparian Zones 

Full indigenous forest recovery on highly modified riparian zones, such as those found in 
riparian zone C3 ,is highly unlikely. As such, managers should not focus on complete 
indigenous forest recovery as a short or long term goal for such riparian zones. Instead, 
emphasis should be placed on selected exotic vegetation thinning, combined with selected 
native vegetation planting and native revegetation on such zones. 

There is little value in completely excluding domestic stock from grazing the greatly 
modified riparian zones in the middle reaches of the Manganuioteao River. The exotic 
vegetation present adequately stabilises the river banks, and provides shelter for browsing 
stock. Efforts can still be made, however, to revegetate with selected native species. The 
advantages of revegetation and exotic tree thinning are to enhance the rivers' intrinsic 
qualities, to improve the water quality by reducing the tannins released by wattle trees, to 
very gradually rectify the damaged natural ecosystem, and to provide further shelter for 
domestic stock. 

To date, replanting has not been attempted on the Manganuioteao River riparian zones, 
although there has been some replanting success at Ruatiti Domain. Highly tolerant 
native plants, such as Leptospermum scoparium or Leucopogon/asciculatus are possible 
choices for planting, although in Ruatiti Domain other plants such as Phormium tenax or 
Pittosporum eugenioides have been used. 

To successfully replant on riparian zones it will be necessary to guard against browsing 
by fencing either individual trees or small areas (for example 100 square metres) to allow 
planted trees to grow. These fences can be removed once the trees are developed enough 
not to be damaged from grazing. As with unmodified riparian zones, however, the issues 
of cost, responsibility, and landowner consent need to be resolved by the managers before 
such a project can proceed. Again sponsorship may be sought to fmance such a project. 

In the long term, the Department of Conservation should continue with an advocacy role 
in river management. The Department should continue to monitor the condition of the 
vegetation, and to alter management strategies when and if the need arises. Good 

3/ See Chapter Three 
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relationship with the landowners is essential to successful vegetation management, and 
the Department and landowners should be constantly working towards achieving this. 

6.4 Riparian Zone Vegetation And Recreational Management. 

To further protect and enhance the riparian zones of the Manganuioteao River, managers 
need to be aware of the needs and wants of the recreationists when making decisions. Of 

greatest concern is a likely increase in the number of visitors to the Manganuioteao River. 
Managers need to decide ,how to accommodate more river visitors, and to what extent a 
"wilderness experience" can be offered to the visitors. 

One of the most important reasons for altering emphasis of riparian zone vegetation 
management from resource exploitation to conservation is to enhance the recreation 
experiences offered. The riparian zone ecosystem, however, is threatened by a possible 
future increase in the number of recreationists4 . The Manganuioteao River will grow in 
popularity as more people discover its unique qualities. The river is becoming more 
widely known, being advertised through the implementation of a National Water 
Conservation Order and through recent television documentaries, and published reports 
and articles. 

While some parts of the river are formally managed for recreation, mosfof the riparian 
zones are not actively managed as such. There are three main reasons, therefore, why 
recreation management strategies should now be considered for riparian zones. These 
are: 

1. To minimise the impact on the river ecosystem from multiple recreation 
activities; 

2. To establish a management blueprint for other rivers and their riparian zones, 
particularly those protected by National Water Conservation Orders. Such 
rivers include the Rakaia and Buller rivers; and 

3. To provide interpretive opportunities and to educate the recreation users of the 
value and significance of the Manganuioteao River. 

4/ See Chapter Five. 
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As the principle recreation manager of the Manganuioteao River, the Department of 
Conservation should now become concerned with establishing a recreational carrying 
capacity. As identified by.Shelby and Heberlein (1986), in order to establish a 
recreational carrying capacity there must be a known relationship between use level and 
social impacts. This is not possible, however, until a more detailed and current recreation 

survey is conducted. As well as gathering demographic data, information is needed on 
the motivations, expectations, and satisfactions of recreationists. This kind of survey 
needs to be carried out throughout the year (not just over the summer peak period) 
because of the varying seasonal recreation use patterns. It also needs to be undertaken at 
regular intervals (e.g. every seven years) to identify the changes in numbers and types of 

users. 

Of special importance in a wilderness setting such as the Manganuioteao River are 
perceptions of crowding held by recreationists. The Department needs to defme where 
(Le. in which riparian zones) recreationists may feel crowded at certain times. Chapter 
five has already illustrated that the "wilderness setting" (sCenic beauty, tranquility, river 
reputation, etc.) is an important motivating factor for many of the recreationists. If this is 

supported by the results of a more detailed recreational survey, then management will 
have to then identify the point where the perceived wilderness experience is lost through 
overcrowding. It will depend on the time of the year, the activity being undertaken, and 
the position of the recreationist on the river when the wilderness experience is lost 
through crowding. For example, the "wilderness experience" may be experienced in the 
peak holiday season (January) by 150 family based camping groups, but may be lost in 
Octo~er when there are 30 anglers on the river, all within sight of each other. In this case 
the wilderness expectations are being met for the family camping groups but not for the 

anglers. It is likely, given what is known about recreationists, that social crowding on the 
river is not a problem at present, but from a strategic management perspective, the 
Department needs to identify areas on the river where there may be over crowding in the 
future. 

Managers now need to consider ways to manage the riparian zones allowing an increase 
in visitor numbers without detracting from the recreation experience. One way in which 

this can be achieved is through an increase in interpretation. The Department of 
Conservation should consider the construction of an information and interpretation "post" 



where the access road reaches the river. Some suggestions as to what information it 
should provide are as follows: 

1. A short historical overview and an explanation of the river's present status. 
2. A photograph(s) of blue duck, and a short explanation of their biology and 

significance. This is to allow visitors to become familiar with the bird. 
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3. A section explaining where camping is permitted. A map may be advantageous 
for identifying c~ping areas. Also information should be included on charges, 
fires, and other camping details. 

4. A section concerning angling. Information included should give the season 
duration, minimum sizes, types of fishing possible, and where licences can be 
obtained. 

5. Details should be included on where to get permission to go on private property 
to gain access to the river. 

6. A donation box should be considered, as well as a statement suggesting a 
donation amount, and justification of how it may be used to manage the river. 
Failing a donation box, the visitor should be informed as to where a donation 
can be made. 

Managers should also consider other possible ways of channeling visitors to areas with 
greater canying capacities. Probable behavioural management has been used on the . 
Manganuioteao River already by its managers; chapters Four and Five have illustrated the 
work undertaken at Ruatiti Domain to encourage visitors to base themselves there when 
visiting the river. Managers should continue to subtly direct people to certain areas on 
the river such as Ruatiti Domain. Ways of achieving this are as follows: 

1. IIPrivate property" and/or "no camping" notices should be placed in privately 
owned paddocks used by the public for access to the river. 

2. Further improvement to Ruatiti domain should be considered (e.g. improved 
access, more facilities, further landscaping). In this way the Domain will be 
better able to accommodate an increase in visitor numbers. 

3. The Department of Conservation and/or the Ruapehu District Council should 
investigate the feasibility of using the Manganuioteao River as a resource for a 
small scale summer holiday programme. In this way, managers can use guided 
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walks and flrst hand interpretation to introduce visitors to fragile areas. Such 
walks will have minimum impact on these areas. 

When increasing the physical recreational carrying capacity of the Manganuioteao River 
riparian zones, managers need to be aware of exceeding the ecological carrying capacity. 
As with domestic stock, too many recreationists on the river may contribute to 
environmental deterioration in some places on the river. 

6.5 Summary 

In summary, before completing any of the management suggestions made in this chapter, 
or any other management objectives that may have been devised outside the boundaries 
of this thesis, a recreational and agricultural carrying capacity must be established for the 
Manganuioteao River riparian zones. This must be formulated jointly by all 
Manganuioteao River manag~rs to take into account the needs and wants of all user 
groups. 

This chapter has presented management suggestions for the riparian zones of the 
Manganuioteao River that will comply with the requirements of a formulated carrying 
capacity. Providing agricultural management keeps within the limits of the stock 
carrying capacity set, it is possible for grazing to continue on the river banks. This 
grazing should be directed to zones that have been extensively modified, which will allow 
unmodified partially grazed riparian zones to recover form damage already inflicted. 

Recreation can also continue while preserving the "wilderness experience" on offer. This 
can be achieved by fInding out more about river users' needs, motivations, satisfactions, 
and perceptions of crowding. Once these are known then an appropriate carrying 
capacity can be set and managed, particularly through greater use of interpretation and 
visitor management. 
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This thesis has been presented as a result of the Department of Conservation's concern 
for the apparent deterioration of Manganuioteao River riparian zone vegetation. The 
Department had defmed the cause as a combination of agricultural and, to a lesser extent, 
recreational overuse. Consequently the aim of the thesis was to present a basis for 
riparian zone management, allowing both recreation and agriculture to continue while 
conserving the riparian. zone vegetation. 

The literature review introduced the Manganuioteao River, and illustrated the 
components of a river recreation system. As part of this, the literature review highlighted 
studies made to determine the characteristics, motivations, expectations, and satisfactions 
of the river recreationist. The review revealed that there are three dominant types of river 
recreationists: 

1. Those who recreate by floating down a river (e.g. canoeists). Typically, these 
recreationists have above average education, are between 20 and 40 years of 
age, are male, and have professional occupations. Alongside physical activity, 
socialising is the major motivating factor of these recreationists. 

2. The anglers. These recreationists are generally older (over 45 years of age) and 
are more likely to be tradespeople. Apart from catching fish, angling is pursued 
for aesthetic reasons (e.g. tranquility of an area, peace and quiet) 

3. Other river recreationists. Those who use rivers for swimming, camping next 
to, barbecuing beside, and so on. Family groups are the most likely to use 
rivers for such activity, and socialising is the dominant motivating factor. 

The review concluded by examining future trends in river recreation. Three major trends 

emerged for future recreation: 

1. River recreation will develop to include a wider segment of society. 
2. The population participating in river recreation will grow older as New Zealand 

becomes a population of ageing people. 
3. River recreationists will become more experienced and independent as 

equipment becomes cheaper and more readily available. 
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The literature reviewed also highlighted soiVwater/plant relationships on riparian zones, 
and included information on the riparian zone vegetation impacts from grazing and 
recreation. 

The thesis progressed to the research component The fIrSt research aim was to illustrate 
the change to vegetation once stock was excluded. The second aim was to predict 
changes to the indigenous riparian vegetation for ten years after stock exclusion. Results 
illustrated that after 11 months of stock exclusion, a variety of new plants appeared, 
particularly groundcover tree seedlings. Furthermore, many existing plants increased in 
number. This does not conclusively prove that grazing exclusion for 11 months has 
caused this vegetation growth because the effects of "spring growth" conditions, present 
during part of the 11 months, are not known. The exclusion plots remain, however, 
giving the opportunity for the Department of Conservation to examine further vegetation 
change. 

The ten, year prediction highlighted rapid native riparian vegetation'development after 
stock exclusion, particularly in the understorey and groundcover layers. 

The next part of the thesis focussed on the managers themselves, exploring the meanings 
they ascribe to the Manganuioteao River. Several managerial groups were identified, 
including those who manage in a formal legal sense (such as the Department of 
Conservation) and those who informally manage (such as the adjacent landowners). 
Managers include the Department of Conservation, the landowners adjacent to the river, 
the Ruapehu District Council, the Central North Island Wildlife Conservancy Council, 
and occasional input from lobby groups such as the Royal Forest and Bird Protection 
Society. The purpose of including such information was to provide the Department of 
Conservation with an understanding of why the various interest groups act in the ways 
they do. Conventional survey methods, such as a questionnaire, were deemed too 
restrictive to explore these meanings. A naturalistic research method 1 was therefore 
used. When these managers were probed for attitudes, motivations for and meanings 
ascribed to the river, I discovered that conservation is a common inanagement theme. 
Landowners, for example, ,desire to conserve the river because, in its present form, it is 

1/ See Appendix One for a definition of a naturalistic research method. 
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fmnly identified in their social reality construction. Differing reasons for management 
mean that interaction between managers is important for conservation of the river. 

Although this thesis has investigated Manganuioteao River management, and has 
provided information concerning indigenous riparian vegetation recovery after grazing 
exclusion, it has done little to investigate the effects of recreation on riparian zone 
vegetation. Furthermore little is known of the specific recreational needs and wants, 
motivations and satisfactions, demographic information, and the crowding perceptions of 
these users. Knowing these are seen as a requirement for successful management. 
Chapter Five summarised what is known about Manganuioteao River recreationists. It 
went on to categorise recreation into ten dominant activities, and considered the effects 
each has on the natural environment. The current lack of recreational information makes 
decision making difficult, particularly with regard to excluding recreation from riparian 
zones due to wrongly perceived overuse. 

The overall management aim is to increase the amount of riparian zone vegetation 
preservation, while maintaining the present levels of agricultural and conservation use. 
The management implications detailed in Chapter Six are therefore based around the 
establishment of a recreational and agricultural carrying capacity for the Manganuioteao 
River. The levels of acceptable agricultural and recreational use for the riparian zones 
must be judged by a combination of all management interest groups, to take .into account 
the needs, wants, satisfactions, and perceptions of all user groups. Each riparian zone on 
the Manganuioteao River will have differing recreation and agricultural opportunities and 
thus e.ach riparian zone will differ in the chosen management technique. Chapter Six has 
outlined several management options once carrying capacity is determined for the 
Manganuioteao River which when applied will help preserve the river while at the same 
time allow a continuation of recreational and agricultural use. 

To conclude, the Manganuioteao River provides a unique opportunity for the visitor. Its 
easy access, untampered waters, unusual wildlife, and largely unmodified riparian zones 
furnish an outstanding range of settings for a number of different recreation activities. 
However, riparian zones also provide adjacent landowners with agricultural opportunities, 
and in some cases domestic stock grazing has damaged indigenous riparian zone 
vegetation. The rift between these apparently conflicting objectives will require ongoing 
communication and skilful mediation between all management interest groups concerned. 

, J 
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Appendix One 
The Naturalistic Research Method 

To complete the fieldwork for Chapter Four of this thesis I used a naturalistic research 
method (Lofland and Lofland, 1984). By spending time in the environment being studied 
researchers can explore the meanings people ascribe to that particular place. Intensive 
interviewing, participant observation, document searches, and field exercises are some of 
the methods used to gather data when using the naturalistic research method. 

, Entering the field was facilitated by a representative from the Department of 
Conservation. He told potential interviewees that I would be keen to interview them, and 
he also telephoned people for me when I was there to fmalise interview arrangements. In 
this way he acted as a gate-keeper for the study. I completed eight interviews and four 
observations from February to August, 1990. Interviews lasted between 20 minutes and 
two hours. 

The landowners I spoke to were all farmers. They farmed sheep and beef, with some deer 

on hill country surrounding the river. Two of the landowners to whom I spoke had 
additional jobs. One operated a tourist venture while the other held a position with the 
local council. Other interviews were with representatives of the Department of 
Conservation and the Central North Island Wildlife Conservancy Council.Interviews 
were held at landowners' homes and in Department of Conservation offices. 
Observations were made on site at various locations on the Manganuioteao River. 

Additional information was gathered from newspapers, confidential Department of 
Conservation reports, recreation surveys, public Department of Conservation information, 
and other information sources. 
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