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Whakar � popotanga / Abstract

M� ori have historically,  and continue to, collect a range of valuable environmental
information.   Through  the  customary  gathering  of  freshwater  food  and  other
resources  information  about  the  health  of  waterways  is  often  internalised.   This
information however is not recorded in a form that is readily accessible, useable or
defensible  in  a  modern  context  and  is  therefore  under-utilised  in  resource
management  decision  making.   To  compound  this,  monitoring  agencies  and
conventional western science driven water monitoring struggle to adequately include
M� ori  cultural  values  in  data  gathering  techniques,  analysis  and  reporting.   In
response to these issues Ng� i Tahu have developed the ‘State of the Takiw� ’ tool
that is aimed at allowing t� ngata whenua to systematically record, collect, collate and
report  on  the  cultural  health  of  significant  sites,  natural  resources  and  the
environment  within  their  respective  takiw� .   In  2007  over  100  sites  from  18
catchments throughout the South Island were assessed using Takiw�  to produce a
report  on  the  health  of  freshwater  resources  of  Te  Waipounamu from a  cultural
perspective.  The results from this study will be presented along with an overview of
the Takiw�  tool and its methods. 

Te Whakat � wheratanga / Introduction
Water is a taonga of the utmost importance to M� ori.  For Ng� i Tahu, water plays a
central role in the culture, traditions and ongoing identity of the iwi,  particularly in
relation to the custom of mahinga kai.   As Tau, Goodall,  Palmer and Tau (1990)
explain “water is held in the highest esteem because the welfare of the life that it
contains determines the welfare of the people reliant on those resources” (p4-12).
Water is therefore not only a source of food and physical sustenance, but a source of
mana and spiritual sustenance, being intricately linked to, and reflective of, the well-
being of t� ngata whenua. 

Through the customary gathering of food and other resources from rivers, lakes and
estuaries,  M� ori  have  historically,  and  continue  to,  collect  a  range  of  valuable
environmental  information  in  relation  to  waterway  health  and  well-being.   This
information  however  has not  traditionally  been recorded  in  a  form that  is  readily
accessible, useable or defensible in a modern context and is therefore often under-
utilised in resource management decision making.  

In response to this, Te R� nanga o Ng� i Tahu have been developing the State of the
Takiw�  tool,  which is aimed at  allowing t� ngata whenua to systematically record,
collect, collate and report on the cultural health of significant sites, natural resources
and the environment within their respective takiw� , and in-turn play a greater role in
environmental management.  

In 2007, over 100 freshwater sites from over 20 catchments throughout the South
Island were assessed using the Takiw�  tool, to test and refine the method for wider
application,  and to  develop a report  on the health  of  freshwater  resources of  Te
Waipounamu from a cultural perspective.   This paper presents the results of this
study along with an overview of the Takiw�  tool and its methods.   
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T� huhu K � rero / Background
The  1997  State  of  New  Zealand’s  Environment  Report  highlighted  a  number  of
significant issues facing the health of freshwater including widespread pollution from
both  point  and  non-point  sources,  and  the  loss  of  natural  character  and  habitat
quality from drainage, flood control, removal of riparian vegetation, waste disposal,
stormwater and agricultural runoff (Taylor & Smith, 1997, p7.6).  A recent review of
national  water  quality  trends  by Scarsbrook  (2006) reveals  that  non-point  source
pollution has become an even greater concern.
  
M� ori have long held such concerns over the degradation of New Zealand’s water
environments and the erosion of traditional relationships with water, particularly with
regard  to  customary  rights,  access,  ownership  and  management  (Ellison  2007).
Furthermore,  M� ori  continue to raise water  related concerns under the Resource
Management Act and to the Waitangi Tribunal,  and both statutory monitoring and
planning  agencies,  largely  driven  by  conventional  western  science  approaches
continue to struggle in adequately including M� ori cultural values, such as freshwater
food  gathering  quality  and  standards,  in  data  gathering  techniques,  analysis,
reporting  and  the  development  of  policy  in  relation  to  freshwater  protection  and
management.  

What is State of the Takiw � ? 
State  of  the  Takiw�  is  an  environmental  monitoring  approach  developed  by  Te
R� nanga o Ng� i Tahu as part of their Ki Uta Ki Tai - Mountains to the Sea Natural
Resource Management framework (Pauling 2003) and outlined in the tribal vision,
Ng� i Tahu 2025 (Te R� nanga o Ng� i Tahu 2001).  Its development has been partly
funded by the Ministry for the Environment and supported by Environmental Science
and Research,  Manaaki  Whenua Landcare Research,  NIWA, Envirolink  Southern
Community Laboratories, Environment Southland and Environment Canterbury.

The major objective behind State of the Takiw�  is to ensure that t� ngata whenua can
build robust and defensible information on the health of the environment, which can
in turn be used to assess the effectiveness of both internal policy and practices as
well  as  those  of  external  agencies,  including  local  councils  who  have  statutory
responsibilities to undertake monitoring and report on the state of the environment
(Pauling 2004).  

The Takiw �  Database 
Takiw�  is a specially developed Microsoft Access 2002 runtime application linked to a
physically separated database, which can be run on any PC by downloading it from an
installation CD-ROM.  The primary aim of the Takiw�  database is to facilitate data
collection and make information available to t� ngata whenua, to help them identify and
quantify the current or changing quality of a particular site, and to be able to report this
data in an easy, clear and repeatable way.  This is achieved by the inclusion of a site
assessment module for storing, analysing and reporting data collected on particular
sites,  and  a  print  centre  where  monitoring  forms for  data  collection  and  standard
reports can be produced.
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Site Assessment Module
The Site Assessment module identifies environmental monitoring sites and records
details from both present-day visits by participants as well as historical information.
Data gathered is in a combination of reasoned multi-choice evaluation of criteria (eg.
access for harvesting:  1 = very  poor  --  5 = very  good),  and comments of  visitor
impressions.  Within this module, details based on Takiw�  Monitoring, Cultural Health
Index and SHMAK forms can be entered to describe a geographically-defined site
and the details of the visit as well as being able to assess environmental and other
qualities in a consistent fashion over time.  

The  Site  Assessment  module  also  includes  a  section  labelled  ‘journal’  where
important historical information and references about a particular site can be stored.
A further feature is the image portal where an unlimited number of photographs or
other diagrams (.jpg, .gif or .bmp format) can be associated with the site.

In order to grade and compare sites and visits, index calculations are incorporated
within the database.  These include an overall Takiw�  site health assessment index,
a species abundance index, and the Cultural Health Index for waterways (Tipa &
Tierney 2003 & 2006).  The Site Assessment module also includes a module to enter
data from the Stream Health Monitoring and Assessment Kit (Biggs, Kilroy & Mulcock
2000)  and  to  produce  scores  for  stream  habitat  quality,  and  invertebrate  and
periphyton health as well as data from electric fishing and e.coli testing.  All indexes
can be recalculated for either the current questionnaire, or for all questionnaires in
the database (Mattingley 2005 & 2007).  

Takiw �  Monitoring Forms
Takiw�  includes  a  series  of  specially  developed  monitoring  forms  which  can  be
printed  directly  from  the  database,  used  to  gather  information  about  sites  and
facilitate the storage and reporting of data from the field.  These include the Takiw�
Site Definition, Visit and Assessment forms.  Takiw�  also currently includes forms for
the Cultural Health Index and Stream Health Monitoring and Assessment Kit.

The aim of the Takiw�  monitoring forms are to record observations and assessments
by t� ngata whenua for a particular site and at a particular time relating to key cultural
values and indicators of environmental health, such as mahinga kai.  The forms were
developed and tested through discussion with,  and use by,  both t� ngata  whenua
groups and monitoring experts, and by reviewing previously developed monitoring
tools (including Otaraua Hap�  2003, Tipa & Tierney 2003 and 2006, Ogilvie & Penter
2001, Harmsworth 2002, Handford & Associates Ltd 2003, and NIWA 2003);. 

Feedback dictated that the monitoring forms needed to be simple, rather than being
overly  complicated  or  abstract  and  that  the  forms should  attempt  to  capture  the
cultural information and values about a site,  which is normally internalised during
mahinga  kai  (food  gathering)  or  similar  activities  and  often  called  ‘anecdotal
information’, including:

� Heritage/Site Significance; 
� Amount of pressure on the site from external factors; 
� Levels of modification/change at a site; 
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� Suitably of the site for harvesting mahinga kai;
� Access issues in relation to the site;
� Overall health/state of a site;
� Presence,  abundance  and  diversity  counts  for  native  bird,  plant  and  fish

species, other culturally significant resources as well as exotic (including pest
and weed) species; and

� Willingness to return to the site.

Other details that were seen as being important to record were in relation to general
visit  and site details (date,  time, weather conditions, site location, legal protection
etc).   This was achieved by the development of  two separate but  interdependent
forms  –  The  Site  Definition  and  Visit  Details  Form.   The  visit  details  form  also
includes prompts to ensure photographic references are recorded for a site.  

Ng�  Kauneke / Methods
The  major  data  collection  undertaken  within  this  study  was  conducted  between
March  and  November  2007.   It  was  facilitated  by  a  central  coordinator  from Te
R� nanga o Ng� i  Tahu and involved working with  members of  Papatipu R� nanga
from around Te Waipounamu.  In total, over 100 sites from over 20 catchments and
across 4 regions of the South Island were assessed. The r� nanga monitoring teams
were also supported by researchers and monitoring staff from ESR, NIWA, Manaaki
Whenua Landcare Research, Envirolink/Hills Laboratories, Environment Canterbury,
Environment Southland, and the Otago Regional Council.

The  data  collection  primarily  involved  cultural  health  site  assessments  using  the
Takiw�  tool.  This was further complemented by the use of the Cultural Health Index,
Stream Health Monitoring and Assessment Kit and electric fishing surveys and the
collection  and  testing  of  water  samples  for  the  analysis  of  E.coli  and  antibiotic
resistant E.coli.  From the total number of sites monitored, 17 reference sites were
selected for final analysis and reporting.  These sites were chosen to give a good
geographical representation of the sites monitored and due to their significance as
traditional and/or contemporary mahinga kai (food gathering sites and/or areas).

 
Kauneke Arotake / Data Collection & Assessment 
The process followed for the data collection at all sites involved the following steps:

� After arriving at the site, the monitoring team gathered together so that any
appropriate mihi, karakia and/or k� rero could be given.  

� The team then completed the Site Definition and Visit Details forms, including
obtaining GPS coordinates and photographic records for the site.

� The team then completed the Takiw�  site assessment form and gathered the
water  sample  for  E.coli  testing.   At  all  river/stream  sites  the  team  then
undertook the various tests as part of the SHMAK kit, completed the Cultural
Health Index water quality form, before finally undertaking an electric fishing
survey of the site.

� Before departing, a general  k� rero/discussion was held about the site, and
travel and other details about the next site and/or activity.
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Data Analysis
After the fieldwork was concluded, data from the completed monitoring forms was
loaded into the Takiw�  database, from which scores for the Takiw� , Cultural Health
Index and SHMAK assessments were calculated.  

Scores from the 17 selected reference sites were then analysed and graphed using
excel and used to show the relative rankings of the sites from very good to very poor.
Other data was also extracted from the database in relation to the presence and
abundance of native and exotic species and how these related to the relative scores
of  each  site.   Individual  indicator  scores  from  each  assessment  tool  were  also
isolated, totalled and averaged across the sites.  This allowed an evaluation of the
relative significance of different aspects of stream health to be undertaken.  

E.coli and anti-biotic resistance test results were obtained from Hills Laboratories and
the data  entered into  excel  spreadsheets.   The data  was then assessed against
national drinking water, shellfish gathering and recreational standards for E.coli and
graphed  to  show  the  number  of  samples  that  passed  and  failed  the  different
standards, as well as the number that had anti-biotic resistance.

Ng�  Hua / Results  
Takiw �  Site Assessments
Takiw�  assessment results across the monitoring sites ranged from good to poor,
with the majority being of moderate health (47%).  A further 35% of the sites were
rated as poor and only 18% (or 3 sites) achieved a good rating.  No sites were rated
as very poor or very good.  

Overall, the sites scored well on access, willingness to harvest and return indicators
but  poorly  on pressure,  modification,  and  in  particular  native  species  abundance
indicators.  M� ngai Piri (3.7), Arahura (3.4) and � nuku (3.4) were the highest ranking
sites, while Waipapa (1.9), Mataura Falls (2.0) and Waikare (2.1) were the lowest
scoring. Features of high scoring sites included intact native riparian buffers, and a
lack  of  modification  or  pressure  on  the  margins.   Features  of  low  scoring  sites
included a lack of native riparian buffers (or any buffer at all), high modification or
intense pressure (both rural and urban land-use) on the margins, and often directly
visible point source and/or non-point source discharges and pollution.

Ng�  Wai Pounamu Takiw �  Scores
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Native Species Abundance
Overall,  native  species  abundance  and in  particular  native  vegetation dominance
across all sites was poor.  46% of sites had less than 15% of the site area dominated
by native vegetation, with a further 24% having less than 35% dominance. Only 2
sites  (M� ngai  Piri  and  Tuatapere)  had  greater  than  50%  native  vegetation
dominance.

Native Species Dominance across                                                             
Ng�  Wai Pounamu Sites

Very Poor
46%

Moderate 
24%

Poor 
24%

Good 
6%

Very Good 90%+

Good 66-89%

Moderate 36-65%

Poor 16-35%

Very Poor 0-15%

Of the native plants distributed across the sites, Ti Kouka (cabbage tree) was the
most  prevalent,  being found at  11 sites.   Harakeke (NZ Flax)  (7  Sites),  Karam�
(Coprosma robusta)  and Koromiko (Hebe salicifolia)  (both  5 sites)  were  the next
most  common.   K� roro  (Black backed gulls)  were  the most  common native  bird,
being encountered at 8 sites.  This was followed by k� hu (NZ Hawk) & p�waiwaka
(Fantail) which were found at 5 sites each.  Common bully (6 sites) and Tuna/Longfin
eels (5  sites) were the most common native fish species encountered.  The most
common plant or animal encountered across all sights however were exotic pasture
grasses and weeds (15 sites).  Willow (13 sites), broom (9 sites) and Gorse (7 Sites)
were the next most common exotic plant species.  Rock Pigeons (4 sites) and Cattle
(3 sites) were most exotic animals encountered.

Discussion
When taking into  account the results  of  all  types of  assessment undertaken,  the
cultural health of waterways within Te Waipounamu is considered to be moderate to
poor.   The  assessments  and  analysis  indicate  widespread  modification  and
degradation in the cultural health of South Island waterways, particularly with regards
to native riparian vegetation and associated wildlife.  

While the waterways  monitored were  functioning in  some form,  they were  highly
modified and under continual pressure from surrounding land-use, particularly along
the margins.  Most strikingly, only 3 out of the 17 sites analysed received a good
rating.   Furthermore,  all  assessments  point  towards  significant  issues  with  the
management of the riparian zone and the importance of this area as both a habitat
for  native  plants,  birds,  fish  and other  wildlife  and as a  buffer  from the negative
impacts of surrounding land-use.  
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N g �  W ai  Po u nam u  C H I  
Over all  S i te  R atin g s
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The lack of native riparian and wetland vegetation was apparent at the majority of
sites.   In  most  cases,  such  as  the  larger  river  sites  of  Rakahuri,  Waimakariri,
Waikare,  � pihi,  and  Waianakarua,  riparian  areas  were  completely  void  of  native
vegetation,  being  replaced  by  exotic  vegetation,  such  as  willows,  or  gorse  and
broom.  While such species may still provide a buffer from surrounding land-use, in
other cases no buffer exists at all, with pasture or other types of intensive land-use
being present right to the edge of the waterway.  As well as the important ecological
function  that  a  vegetated  riparian  or  wetland  zone  provides,  native  riparian  and
wetland vegetation is an important cultural indicator of health, providing significant
habitat  and  breeding  areas  for  native  birds,  fish  and  insects,  and  in  particular
mahinga kai species.  

        

Takiw� ,  CHI  and  SHMAK  indicators  for  margin  condition,  vegetation  and  the
abundance of native species were particularly poor across all sites.  The only sites
that had healthy native riparian vegetation were M� ngai Piri and Arahura, with � nuku
and  Tuatapere  having  moderately  healthy  margins.    A  number  of  other  sites,
including Waipapa, � maru, � kana and Te P�  o Moki,  did however show promise
with efforts being made to restore native riparian vegetation along these streams.
These projects are mostly led by local marae.
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Signs of Promise: Left;
Waikekewai Stream, Te P�  o

Moki; and Right � maru
Stream - examples of native
riparian restoration in action

A common view of riparian zones across the sites showing a lack of native riparian vegetation, 
the dominance of exotic species and intense riparian landuse.  Left: Koukour� rata, Right: Waianakarua 



Extreme modification: Top: Te Au Nui/Mataura Falls as it was in the 1800s and 
Bottom: The Falls today overshadowed by primary processing plants.

The pressure on waterways from surrounding land-use and the associated impacts of
non-point and point source pollution were another feature across the majority of the
sites.  A number of sites had visible and direct discharges entering the waterway,
while a number of others showed obvious signs of problems from non-point pollution
and/or intensive margin land-use.  This was supported by assessment data from both
the CHI and SHMAK, which revealed significantly lower scores across all the sites for
stream  and  river  bed  condition,  bed  deposits  and  sedimentation  as  well  as
conductivity.  Periphyton results at a number of sites including � aro, Waimakariri,
� kana and Koukourarata were also poor, a further indication of intensive land-use
and associated pollution discharge issues.  

The assessments and analysis  also identified  that  there  are  very  few areas  that
remain unaffected by land-use and discharge issues.  Even the two highest rating
sites, Arahura on the West Coast and M� ngai Piri on the fringe of the Catlins, have
intensive land-use, including dairying and forestry, within the lower catchment areas
upstream of the monitoring sites.  However, the most extreme example of intensive
margin landuse, modification and discharge issues was found at the Mataura Falls
site.  Surrounded on either bank by primary processing plants, this highly significant
mahinga kai site for the taking of kanakana (lamprey eels) has lost its natural riparian
zone and is subject to regular industrial discharges from the factories on the river
margins.  On a positive note, the local marae have been successful in gazetting a
M� taitai reserve to protect  and enhance the management of the river  along a 10
kilometre stretch, including the Falls site.
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The  assessments  also  highlighted  unacceptable  levels  of  faecal  contamination
across the majority of sites.  While most sites achieved the recreational standard for
E. coli, only 2 sites passed the current national shellfish standard and 3 of the sites
that passed the recreational standard contained E. coli that were resistant to human
and agricultural anti-biotics.  From a cultural perspective, a major value of waterways
is their ability to provide for mahinga kai.  In this respect, the recreational standard is
insufficient to protect the values of t� ngata whenua, as the expectation is that water
should be clean enough to eat from, not just swim in.  

The  assessment  results  therefore  raise  questions  about  the  effectiveness  of  our
management  of  non-point  and  point  source  discharges  as  well  as  the  current
standards for which waterways are monitored for and managed under.  Investigation
into an adequate water quality standard for freshwater food gathering is therefore
urgently required.  This would provide some protection and piece of mind to those
who continue to practice the gathering of food and other resources from freshwater
environments, as well as other users of freshwater.

Te Whakamutunga / Conclusions 
While  water  holds  significant  values  for  M� ori  and  the  wider  community,  many
waterways  have  undergone  dramatic  modification  and  show  obvious  signs  of
degradation and stress.  This paper outlines the results of a cultural health study of
South Island waterways undertaken by Te R� nanga o Ng� i Tahu in-conjunction with
members  of  Ng� i  Tahu  Papatipu  R� nanga  aimed  at  quantifying  how  T� ngata
Whenua view the current health of waterways. 

Overall, the results of the study found selected South Island waterway sites to be in a
state of moderate to poor cultural health.  In particular, the assessments and analysis
point towards significant issues with the management of the riparian zone and the
importance  of  this  area as  both  a  habitat  for  native  plants,  birds,  fish  and other
wildlife and as a buffer from the negative impacts of surrounding land-use.  The study
also highlights significant issues with non-point and point source discharges and the
failure of E. coli recreational water quality standards to protect customary freshwater
food gathering practices and users. The majority of sites displayed a complete lack of
native riparian or wetland vegetation, extensive modification of the riparian margin
and often intensive land-use right up to the edge of waterway.  A number of sites had
visible  and  direct  discharges  entering  the  waterway.   Although  the  overall
assessment was moderate to poor, there were some sites and features that were
seen as  positive  and provide ideas for  how future  management  may be able  to
improve  the  cultural  health  of  waterways.   These  included  the  presence  and
abundance of remnant and/or restored native riparian vegetation and the separation
of waterways from intensive land-use.  

Protecting, enhancing and extending adequate native riparian and wetland buffers
and  other  native  vegetation  patches  within  intensively  used  rural  and  urban
catchments and continuing to deal with sources of contaminants, both point and non-
point, will be the most important challenges for the future management of waterways
in Te Waipounamu. Developing a national  standard for freshwater food gathering
quality and systematically recording and reporting on this will also be important into
the future. 
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