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Introduction

The FRST-funded “Waiapu” project began in 1998. It has involved collaborative research between Ngati Porou and Manaaki Whenua-Landcare Research. The project is unique because it is one of the first projects funded through public good science funding (PGSF) that has resulted in a true partnership between scientists, iwi researchers, Maori elders, and the Maori community within and outside the Waiapu catchment and has contributed to an iwi/hapu research capability (Clark & Quinn 2001). The project is also unique in that it was specifically aimed at recording and utilising Maori knowledge alongside scientific information to improve understanding of cultural values, catchment processes, and environmental change, for integrated catchment planning. Maori knowledge was documented in three main forms: values, knowledge (including contemporary and traditional) and aspirations.  Te Whare Wananga o Ngati Porou (the learning institute in Ruatorea) has led the project through the capable guidance of Tui Warmenhoven, lawyer and kaitiaki, and resident of Ruatorea. We believe the project provides a model that should be replicated throughout New Zealand.

The following whakatauki or pepeha (proverb) symbolises the mana and the indigenous status of a number of hapu collectively known as Ngati Porou:

Ko Hikurangi te maunga, Ko Waiapu te awa, Ko Ngati Porou te iwi

Hikurangi the mountain, Waiapu the river, Ngati Porou the people

A fundamental principle of being Ngati Porou is the collective assertion of mana motuhake, a term synonymous with sovereignty, autonomy, and legitimacy, and which confirms the identity and mana of the Ngati Porou people.  Appendix 1 provides a number of Maori terms and concepts.

Location

The Waiapu catchment (Figure 1) covers an area of 1734 square kilometres in the north of the Gisborne – East Coast region of New Zealand and has a dominant Maori population (~90%). It is centred on the township of Ruatorea, and has a population of about 2000. The catchment includes the Waiapu River (total length ~130 km) and Mt Hikurangi (1752 m), both spiritually and culturally significant to Ngati Porou, the largest iwi on the East Coast.  The Waiapu River is formed by the joining of the Mata and Tapuaeroa Rivers, which originate in the headwaters of the steep Raukumara range.  The rivers flow east and northeast to the Pacific Ocean.  The Waiapu catchment (Page et al.2001a) shares the southwest catchment divide with the large Waipaoa River (Page et al. 2001b) that runs southwards towards Gisborne. For this study the catchment was subdivided into 14 sub-catchments (Harmsworth et al. in press). 

Figure 1: Location of the Waiapu Catchment
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Issues

The Waiapu catchment can be described as highly degraded and modified and exhibits an extensive and serious erosion problem. Many of the rivers are filled with sediment and classed as highly degraded. Few natural habitats remain. The catchment is of great spiritual, cultural, physical and economic significance to Ngati Porou, and the poor health and depletion of resources in the catchment is of great concern.  Anecdotal evidence also points to a large sediment supply affecting the coastal and marine environment. In contrast with the general NZ population (Te Puni Kokiri 2000), a large number of socio-economic issues and disparities identify the area as disadvantaged and deprived (e.g., health, housing, high unemployment, low household income; Ministry of Maori Development 2002). Other issues of concern include the low participation of iwi and hapu in research and resource management planning and policy.

The Waiapu river has one of the highest sediment yields in the world (Walling & Webb 1996), with an average suspended sediment yield of ~36 106 t, 2.5 times higher than that of the larger adjacent Waipaoa catchment (Page et al. 2001b). This equates to a yield of 20,520 t/km2/yr (Hicks et al.2000).  The high sediment yields can be attributed to unstable rocktype (lithology) and relatively high rainfalls.  The upper parts of the catchment comprise a high percentage of crushed and sheared rocks. 

Aggradation of sediment in rivers and streams continue to be a major problem in many parts of the Waiapu catchment, but with forestry planting a new cycle of channel incision and channel degradation is beginning.  

Maori History

Maori settlement was widespread in the Waiapu valley until the 1880s.  Just before 1840 there were 3000 inhabitants at Whakawhitira Pa, in the lower reaches of the Waiapu.  A number of significant cultural sites and placenames indicate the dominant traditional Maori culture that existed in the region for hundreds of years. Through practice and knowledge, traditional culture still resonates strongly within contemporary Maori society (Harmsworth et al. in press) but has, along with the natural environment, undergone great change in the past 140 years. 

Land-use history

In 1840 the Waiapu catchment was largely covered in native forest (~80%), with a small area east of the main river covered in scrub and coastal forest as a result of partial clearance and burning. There was extensive cultivation by Maori around the river, and the mature indigenous forest inland was rich in natural flora and fauna. Between 1890 and 1930 the catchment was extensively developed for pastoralism, starting with large-scale forest clearance, felling and burning (Rau 1993).  This was an adverse turning point for a catchment prone to high intensity rainstorms and flooding. Since then a succession of storms and floods have caused widespread erosion and sedimentation throughout the catchment, transforming the landscape.

The land-use pattern has progressed from native forest and marae cultivation, to reduced native forest, extensive pastoralism with sheep and beef, to dairying on lowland areas, to a return to sheep and beef, extensive planting of exotic forests and limited cultivation on the flats. These land-use changes have resulted in a highly eroded catchment under pasture, increased flooding risk, and sediment-filled streams and rivers. Land-use planning and resource management have been largely driven by non-Maori groups, and the community has complained of government interference with many of these land-use schemes. 

Planting of exotic forest for erosion control began in the late 1960s.  In the headwaters of the most highly eroded sub-catchment, the Tapuaeroa, conversion of eroded pasture to exotic forest began in 1969.

Physical characteristics

The western side of the catchment is bound by the Raukumara ranges; with relief ranging from 1500 to 500 m, while the middle to lower part of the catchment is typically hilly, from 500 to 100 m, and then decreases in the east to lower flights of terraces and the floodplains near sea level. Average annual rainfall is 1600 mm/yr at the coast to >4000 mm/yr in the headwaters.

The present highly degraded nature of the catchment can be attributed to a combination of factors: extensive forest clearance between 1890 and 1930; repeated high intensity storm and flood events; and a catchment with a high proportion of unstable rock types, such as crushed and sheared mudstones and argillites. Rocktypes are geologically complex and reflect a turbulent tectonic history with a number of associated earthquakes.  High rates of natural erosion are evident on these unstable rocktypes, even under native forest. 

Present vegetative cover is: Exotic forest (Pinus radiata) 26%, pasture 37%, native forest 21%, and about 12% in kanuka and manuka (scrub). About half the present pasture area could be considered erosion prone and unsustainable. Some cropping is carried out on the lower terraces and plains.     

Storms

Average annual rainfall for the Waiapu catchment is 2400 mm/yr.  Erosion-generating storms in the Waiapu catchment have a recurrence interval of between 2.6 years in the headwaters and 3.6 years near the coast (Hicks 1995). A large number of storm events have greatly impacted on the catchment, including erosion and flood producing storms in 1916, 1918, 1938, and Cyclone Bola in 1988 – all of which caused widespread devastation.  

Cyclone Bola had rainfall between 300 and 900 mm over 4 days (Page et al. 1999) and these were the highest rainfall figures since records began in 1876 (Rau 1993).  With the main damaging erosion types being landslide and gully, the cyclone had a devastating effect on the lives of people living in the Waiapu catchment (Harmsworth & Raynor, submitted). 

Aims of the project

The main aim of the Waiapu project was to improve understanding of the catchment through an integration of scientific and cultural knowledge to determine Maori values and aspirations, define ecosystem health, improve understanding of environmental change and catchment processes, and develop community based strategies (Harmsworth et al. 2001) to enhance environmental health. 

The research

Research was carried out between 1998 and 2002 as one objective in three parts:

Part 1: Determining the best mix of communication strategies to facilitate dialogue and participation with the Waiapu community, and between the community and stakeholders; 

Part 2: Recording and collecting local and traditional Maori knowledge about the catchment to understand natural resources, Maori values, and spatial and temporal changes in the catchment, particularly since deforestation and during changes in land development; 

Part 3: Carrying out mainstream scientific research to record, catchment characteristics, determine the catchment condition, and identify causal factors for degradation such as erosion and sedimentation. GIS coverages and a catchment model were built during Part 3.

Central foci of the research were to enhance participation and collaborative research, help build a research capability with the iwi and the community, address the loss of Maori knowledge, and develop models for increased iwi and hapu participation in research and resource management planning and policy. 

Over 30 semi-structured formal interviews were carried out from 1998, mainly with Maori elders, as well as many (~20) informal interviews with community members. A large number of community and research hui were held. This work, much in te reo Maori, was carried out by trained iwi researchers based in Ruatorea. All interviews were recorded, documented, abstracted and organised by theme (e.g., storms/floods, traditional knowledge, water, land use; Warmenhoven 2002). Some interviews were video taped. Intellectual property rights were of prime concern and fully discussed when the methods were developed. 

Community

The word community in the title refers to a wider community than simply those living in the catchment. “Community” is defined as all those living in, having a cultural relationship with, or significant interest, in the Waiapu catchment. 

Community participation in the project was encouraged through a number of methods: less formal interviews and discussion with individuals and community groups; hui; an art competition for school children (Warmenhoven 2001b, c); articles and newsletters (Pohatu 1999; Warmenhoven 2000 a,d, 2002); and presentations by iwi researchers at various venues including schools and other marae.  

Methods–Maori knowledge and historical information 

Methods included building a knowledge base based on interviews, wananga (traditional learning), hui, a literature review, oral histories, use of historic photographs, abstracts, manuscripts, papers, texts, books, minute books, visits to museums and libraries, information from museum and the Maori Land Court records, archives, and interview videotapes. 

Links to New Zealand and International research

An early working relationship was established with other PGSF research projects, including the ‘Ecology of Turbid Streams’ led by Rob Davies Colley (NIWA), and ‘Landscape Evolution: Controls on Sediment and Nutrient Fluxes’ and the more recent ‘Land to Ocean Sediment: Carbon Fluxes’ both led by Noel Trustrum (Landcare Research).  International links were developed with Professor Tomomi Marutani (Shinshu University, Japan), Mio Kasai (MacQuarie University, Sydney, Australia), other Japanese river scientists and students, and Professor Gary Brierley (MacQuarie University, Sydney, Australia); all of which have led to international research work on sediment storage and river characteristics in the catchment.  Iwi researchers accompanied many of these researchers in the field, and one female Japanese researcher accompanied tangata whenua for a lesson in rongoa (Maori plant medicines). The work has been aligned to that of the Waiapu project, with the sharing of knowledge, and increased understanding of the environment, people, and culture. All projects have made a significant contribution to understanding catchment processes, sediment storage and delivery, and land use in the Waiapu catchment. Information from localised studies will be extrapolated to the wider catchment for improved sustainable land management planning. All projects that contribute knowledge and greater understanding are essential for building relationships, friendships, and collaborative research.

Results

Part 1: a Maori participatory model was developed, and effective ways for communicating information with the local and wider community, hapu, Ngati Porou organisations, local government, science agencies, and central government was trialled, evaluated and documented (Harmsworth et al. in press). A collaborative research model was developed:

http://www.landcareresearch.co.nz/research/social/iwimodel.asp
Part 2:  A large amount of Maori knowledge on the catchment, including Ngati Porou hapu values, aspirations, and traditional knowledge, was recorded and has formed a knowledge archive for Ngati Porou. This archive is described below (Ngati Porou 2002; Warmenhoven 2002).

Part 3: A large amount of mainstream science information was also recorded and collated, including: a literature summary and review of previous research and relevant data; information on spatial and temporal change, catchment and ecological processes, catchment condition, cumulative effects, sediment characteristics; and an estimated sediment budget. The work included developing a large number of GIS coverages of the catchment: sub-catchments, maunga (mountains), rivers and streams, placenames, cultural sites, land systems, Land Use Capability (LUC; Jessen et al. 1999, Jessen 2001), rock type, soil class, soils of the floodplains and terraces, flooding risk, erosion type, erosion severity, sediment source areas, land use, historic and present vegetation, climate and rainfall stations, DEMs, and high points and trigs. GIS maps and tables were documented providing information on physical characteristics, natural resources, history of land-use activity and storm events. Much of this information is being shared with Maori researchers, the community and stakeholders (Harmsworth et al. in press).

All Maori knowledge information, such as placenames and sub-catchments, trigs, maunga (culturally significant mountains, hills), rivers and streams, is linked to GIS coverages so that the stories and concepts can be spatially referenced. Maori knowledge and mainstream science information have provided records both of spatial and temporal change in the catchment since deforestation, and of changes in land development and its effects on the community.  This information has been used to characterise catchment condition, environmental change, and catchment health and provides significant information on Maori values and aspirations.  The three parts of the programme involved considerable overlap and interaction amongst participants.

Maori knowledge

Maori knowledge was documented and organised into five main types of knowledge (Ngati Porou 2002; Warmenhoven 2002) all with a strong cultural base, requiring in-depth cultural understanding, and providing a Ngati Porou cultural perspective on the environment, and a holistic Maori world view.  This knowledge is unique to the Gisborne – East Cape and Waiapu area.  The main knowledge forms defined were:

· Contemporary knowledge (e.g., modern view of the world)

· Historical knowledge (e.g., historical accounts of floods, changing landuse, etc.)

· Local knowledge (e.g., local farmer knowledge, fishing knowledge)

· Aspirations (e.g., aspirations drawn from traditional and a modern world view and experience)

· Matauranga or traditional Maori knowledge including values (e.g., traditional values, te reo, customs, practices, puuraakau (narratives, stories, myths), traditional environmental knowledge).

Matauranga, separated from the other knowledge forms and given special status, was defined as traditional and special knowledge handed down through ancestors, tohunga, tipuna, kaumatua, and other elders, usually people with specialist skills requiring in-depth cultural understanding and practice.  While some forms of matauranga are sacred or specialised and practised by very few Maori in contemporary Maori society, other examples have become general knowledge in books, papers, and manuscripts. Matauranga includes knowledge of the world and is equated with wisdom, several specialist forms include: ancestry (whakapapa), values (tikanga), language (te reo), medicine, health and wellbeing (rongoa, hauora, oranga, whaiora) weaving (raranga), carving (whakairo), matariki (seasonal planning), maara (cultivation, food production) environmental management and biodiversity (kaitiakitanga), agriculture and fishing (ahuwhenua, mahinga kai, hi ika, maangoingoi, rapu tuna, kaimoana), tattoo (moko), songs (waiata), moteatea (chants depicting significant historical statements), prayer (karakia), proverbs and quotations (whakatauaki, pepeha).  The Waiapu project has recorded only matauranga special to those hapu collectively known as Ngati Porou, with relevance to traditional practices, Ngati Porou values, and the history of the Waiapu catchment.  

Ngati Porou values (part of matauranga) were drawn primarily from the thoughts, knowledge, experiences and feelings of the pakeke (adults) and kaumatua (elders). Examples of Maori knowledge (Harmsworth et al. in press) and how it has been used in the study are shown in Table 1.  

Table 1. The contribution of matauranga to mainstream science

	Maori knowledge 
	Provides information and helps to understand and plan

	Placenames and explanations and stories associated with each


	Catchment history, change, land features and associated Maori history, mythology. Names are often linked to a historical record of events, habitat condition, activities, and people 

Baseline record of condition of rivers, streams, land, habitats, rocks, river course 

	Maori values particularly relating to the environment, spiritual beliefs, Maori wellbeing, social and political ideals
	Issues, values which underpin environmental management, environmental standards, future goals, aspirations and policy 

	A land-use history from a Maori perspective


	Environmental change and impacts on people’s lives. Experience that affects present behaviour, perceptions, views, aspirations

	A record of floods and storms and related stories


	Environmental change and impacts on people’s lives. Experience that affects present behaviour, perceptions, views, aspirations

	Concepts of health and ecosystems


	Definitions of health and ecosystem, environmental standards, indicators, perceptions of environmental condition and quality

	Traditional sites, cultural heritage, culturally significant places, wahi tapu (sacred sites), papa kainga


	Geographic location, cultural value and significance of certain sites, places, uses, purposes, activities, for future planning and policy, appropriate land use, priorities, management, restoration

	Values, kawa
	Community organisation, responsibilities, relationships, co-learning, collaboration

	Cultural practice, customary use of resources, kai (food, harvest, fishing, hunting, weaving), location and type of customary use
	Spatial and temporal record of catchment, change in condition, quality, and area of habitats, degradation, environmental change, rate of change 

	Rongoa (Maori medicines and practice)
	Spatial and temporal record of native forest habitats, wetlands, plant communities, ecological change, restoration strategies

	Fishing and Hunting (record of the past)


	Resource depletion, quality, change in envionmental condition, degradation, habitat restoration strategies 

	Native bird populations and habitats (record of the past)


	Resource depletion, quality, change in environmental condition, degradation, habitat restoration strategies, aspirations

	Taonga, flora and fauna resources, plants, animals, fish, native birds 
	Loss of flora and fauna, temporal and spatial record of habitats, change, restoration strategies, aspirations

	Water classifications
	Water quality and quantity, condition of river and streams, groundwater, change in condition, qauntity and quality of springs

	Cultivation, mahinga kai
	Resource condition, value, environmental change, resource use, activity, indicators, future sustainable resource planning


Other types of knowledge recorded for the archive included: 

Astronomy, seasons, meteorology, lunar calendar, games, human anatomy, landmarks, characteristics of the gods, incantations, musical instruments, historical stories (puuraakau), legends, terms of kinship, rakau (trees), otaota, (plants), nga ngarara (insects and other small land creatures), kawa o te marae (marae protocol), maara, hi ika (fishing), rapu tuna (eeling), raranga (weaving), whakairo, Paa, ngahere (forests), wahi tapu (sacred sites), pakanga (battles), whakapapa (genealogy), moteatea, haka, whakatauki and karakia (terms in Appendix 1). 

Ngati Porou values and aspirations

An important part of this research was to document Ngati Porou values and aspirations, derived from traditional concepts, such as tikanga, and providing the basis for the Maori worldview, cultural practice, and shaping of behaviour. Maori values are instruments through which Maori make sense of, experience and interpret their environment (Marsden 1988). A number of interviewees commented that traditional values and concepts (e.g., kaitiekitanga, mana, rahui, tapu, mauri) should be used to manage and protect resources sustainably:  “The river is our taonga and our life essence.  Land erosion reflects how we are becoming as a people.  We are losing our mana.  The river is eating away at the land.  Without this land we are nothing.” [HH]. Aspirations included future roles, vision, goals, relationships, issues, and direction. One example repeated by many was “whanau/hapu have a right to manage and a responsibility to sustain ecosystems within their geographical boundaries”.  

Today, tangata whenua are becoming increasingly aware of past errors regarding misuse and mis-management of land.  Many agree that repetition must be avoided in future planning.

Our people died protecting our land.  This place would have been beautiful.  Today we are trying to save what we ruined.  We have to be very conscious and aware of how we live in our environment….Some people see [sic] the land to make dollars, money.  That is not necessarily applicable to all ecosystems.  Some areas are for that purpose.  Not all areas are for exploitation. [HH]

It’s just been take, take, take and there’s been no give. And when there’s no give, that’s what happened with mother earth (papatuanuku).  That’s the only way she can say ‘Hey, enough’s enough’, you know. The erosion, the floods, the kai is disappearing. [MR]

A Concept of Health

The link was made in all Ngati Porou definitions between Maori wellbeing, spirituality, values, and ecological health. Definitions were based on ascertaining “what was healthy” and “what was not healthy”.  For tangata whenua, the notion of health reaches beyond the physical environment into the mind/psyche, the soul, and the spirit.  As the name suggests, whenua and tangata are inextricably intertwined, and when one of these becomes unbalanced, the other equally suffers. The following illustrates that connection between people and the river. “The river is our taonga and our life essence.” [HH], “The health of our river depends on the hapu that inhabit those valleys that fed into the Waiapu.  And if their health is not good, neither is the health of our river” [AR].

The health of the Waiapu catchment involves a great deal more than the physical elements of the landscape. The whenua, including all waterways, is Papatuanuku, the nourishing provider, and the protector of all living things.  Together with Ranginui, the air we breathe, she allows us to use and exploit elements of her that are necessary for our survival.  Through life we remain her dependent offspring and in death we return to her. A local remarked:

She is a living entity, as everything is life, whether it be plant life, or human life, or mother earth.  When you look back in our stories and histories, the earth has always been our mother and nourishes us. That’s because we are part of one and the same in our creator.  [PR]

We must heed closely the spiritual connections between land, water and people.  Physical problems can be repaired; however, the spiritual component is vital to the restoration of the ecosystem. Fundamentally, improving the health of the Waiapu catchment necessitates urgent commitment by the local community to engage and participate in the restoration of river, streams, riparian areas, ngahere Maori, wetlands, coastal areas and natural flora and fauna to a state of balance acceptable to all ecosystems. 

Ecosystems

There are unspoken rules or tikanga.  Tikanga goes with the ‘so called ecosystem’.  They (the tikanga) do not necessarily apply everywhere or elsewhere.  They are particular to that place.  It is about guardianship or protection, kaitiakitanga. [HH].

Sustainable land management

Given the above understanding of Ngati Porou mana motuhake/manawhenua, it follows that sustainable management of the environment is a fundamental right and responsibility of the hapu/whanau.  Any future management strategy needs to embrace components or elements of sustainability as understood by Ngati Porou hapu.  These key elements include, amongst other things, mana (atua, tipuna, whenua), whakapapa, mauri, tikanga, kawa, kaitieki, whanaungatanga, manaaki, kapata kai, papa kainga, as well as ira tangata, an important concept meaning “enhancing the life principle, or uplifting the life principle of nga tangata”. 

The pepeha, “Toitu te marae a Tane, Toitu te marae a Tangaroa, Toitu te iwi”, emphasises the three most important factors in sustainable development, and the inter-dependence people have with natural resources to ensure wellbeing.  The domain of Tane is generally understood to include the whenua and all natural things it provides for, while Tangaroa’s domain includes the realm of the seas and oceans. 

The spiritual, physical and economic importance of rivers for people is unequivocal.  Ngati Porou hapu and whanau are urging the Waiapu community, the Crown, its agencies, and other stakeholder groups to acknowledge their mana with integrity and to act in good faith.  We really need a concerted effort to look after something that is precious to future generations – the rivers, the streams, the lakes, the springs, the land, and everything that falls around, above, beneath or within her. 

The majority of tangata whenua attributed severe erosion problems to clear felling early last century and to subsequent pastoral farming: 

When the trees were cut the land began to move, there those are the ones that had the most slips, Waingakia, Mata, Ihungia and Tapuwaeroa.  That place is filled with rocks from the slips, it is the same with the Waiapu; it has been filled in.  The stations there have all gone, there are blocks of land that are there in the Waiapu. [JM]

Around the Tapuaeroa and Mataa subcatchments much of the bush felling was carried out by outsiders experienced in clearing bush and lacking spiritual connection to the whenua (land).  

Conclusions

The results of this study indicate that deforestation and land development over the last 100 years have had an enormous impact on cultural values and Maori well-being through spiritual loss, degradation and reduction in the area of natural resources, decreased access to traditional resources, increased flooding risk, loss and deterioration of culturally significant flora and fauna habitats, loss and modification of cultural sites, and the continuing decline in the mauri (life force or health) of the river and the quality of its resources through the deposition of enormous quantities of sediment.

In a catchment like the Waiapu, the enormity of the problem often precludes a community from knowing where to start and what the role of different individuals and agencies should be. Communities also often lack sound information on which to base decisions. This project points to the need for greater collaboration and coordination between various agencies, iwi and hapu in planning sustainable catchment strategies.  Environmental restoration and rehabilitation projects, such as biodiversity, always require belief, leadership and coordination, and it is imperative to develop greater trust and respect between iwi, hapu and local and central government for projects to be succesfully implemented. The community has become very wary through years of Government intervention and failure to consult and listen.

Adequate resourcing is another obvious area that will determine whether strategies can be implemented.

This research has provided an example and model for the better use and integration of mainstream science with Maori knowledge. It also provides a model for collaboration with iwi to undertake research, which may include co-learning, sharing knowledge, an understanding of Maori values and aspirations. It is this information, which can be used to underpin future biodiversity projects, projects for restoration (e.g., wetlands, riparian planting), protection and management of native forest and scrub (e.g., scrub maintenance, native forest protection), protection and management of cultural places and sites, community environmental projects (e.g., recycling, hapu environmental planning and policy), planning sustainable land use and sustainable development, and used to build human and social capital (increasing research capability, enhancing Maori knowledge). A cultural perspective allows catchment planning to become more holistic, coordinated, targeted and prioritised based on values and aspirations, and helps set priorities, goals and actions for longer term sustainable catchment planning. A combination of knowledge forms (i.e. Maori and mainstream science) helps us understand the possible success or failure of any action, such as a restoration project. Overall, many small projects in a catchment will lead to some degree of rehabilitation of that catchment through many positive actions taking place in different parts of the catchment (e.g., forestry on erosion-prone land, protection of native forest fragments, riparian planting). 

Consideration of sustainable catchment planning requires more than just a biophysical understanding. It is cultural and social understanding, along with economics, that allows us to appreciate fully what is meant by ecosystem health and sustainable development.

Additional information

Additional information on integrated catchment management can be found at: 

http://icm.landcareresearch.co.nz/
Appendix 1. Glossary of Maori and Ngati Porou terms and explanations (He Kupu Maori)

Ahuwhenua

Agriculture

Atua


God, supernatural being

Awa


River or stream

Awaawa

Streams

Hapu


Sub-tribe, organised kin group, extended families, pregnant, impregnated

Hi ika


Fishing

Ira Tangata

Life principle for people, of mortals

Iwi


Tribe, people, large socio-political grouping, bone

Kaitiaki, Kaitieki
Agents to provide guardianship of the environment

Kaitiekitanga

Concept of guardianship or stewardship of the environment

Kapata Kai

Food cupboard, used for reference to food sources, bush, sea, rivers, etc.

Karakia


Prayer

Kaumatua

Elder, respected elder

Maara


Cultivations

Maangoingoi

Fishing

Mahinga kai

Areas for cultivation or resource collection

Mana


Prestige, authority, status

Manaaki

Care for, host, hospitality, look after

Manaakitanga

Generosity, kindness

Manga 


Tributary or stream


Mana Motuhake
Sovereignty, authority, autonomy

ManaWhenua

Authority over land, region, or district

Maunga

Mountain, sacred peak, high point, tipuna

Marae


Area at front of meeting house, social gathering place, social centre

Matauranga

Traditional knowledge

Mauri


A life force, permeates in all living things, sustains life

Moteatea

Chants depicting significant historical statements


Ngahere

Forest

Nga ngarara

Insects, small land creatures

Noa


Free from tapu, unrestricted

Oranga


Wellbeing, Health

Otaota


Plants

Paa


Fortified settlement

Papa kainga

Ancestral land, community areas for housing, cultivation etc.

Papatuanuku

The earth mother

Pepeha


Proverb, saying

Puuraakau

Historical stories

Rahui


Restrictions, regulations, usually to protect or sustain resources

Rakau


Tree

Ranginui

The sky father

Rapu tuna

Eeling

Raranga

Traditional weaving

Reo


Voice, language

Rongoa


Traditional medicinal practice, medicines from plants 

Tane 


Male, man


Tangaroa

God of the sea, the sea and all sea creatures

Tangata


Man, person; plural tangata: people

Tangata whenua
People of the land, or people from the land

Tapu


Sacred, under divine protection

Tiaki


Guard, protect

Tipuna


Ancestor

Tikanga

Protocol, values, etiquette, custom, unspoken rules, truth, plan, correct way

Tohunga

Expert, person with specialist knowledge, skills

Toitu


Permanence, sustainability

Tuna


Eels

Wahi tapu

Sacred place

Wai


Water

Wairua


Spiritual dimension 

Waiata


Song

Wananga

Traditional learning, schools of learning 

Whanau

Family, birth, extended family

Whanaungatanga
Family, collectively, kinship

Whakapapa

Genealogy, decendency, links to all living things

Whakatauaki

Proverb, saying

Whenua

Land, placenta, afterbirth
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