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He mihi

Üia mai koia whakahuatia ake
Ko wai rä, ko wai rä

Ko Taihoronukurangi e,
Ko Taihoronukurangi e,
Ka rarapa, ka wawara

Ngä ihi moana, ngä whare moana
Ko Taihoronukurangi ka ü kei uta

Ka mätakitakina e te tini
Ka mätakitakina e te mano
Huia ai runga, huia ai raro

Kia tämaua, kia ita
Aua kia eke
Eke panuku

Eke Tangaroa
Haumi e

Hui e
Täïki e

Hei ngä maunga, hei ngä reo, hei ngä iwi, tënä koutou, tënä koutou, tënä koutou 
katoa. Tënä koutou i ö tätou aituä maha e hinga atu nä, e takoto mai rä i ö tätou 
marae. Koutou te hunga para i te huarahi, haere koutou. Hoki atu ki te okiokinga mö 
te tangata i te käpunipuni tüäuriuri whäioio. Nö reira haere, haere, whakangaro atu 
rä i te tirohanga tangata. Tätou e takatü tonu nei hei urupä mö rätou, tënä anö tätou 
katoa.

Tënei te mihi maioha a NIWA ki a koutou katoa e kaha nei ki te tautoko, otirä ki te 
whakatutuki i tënei taonga, arä tenei pürongo e pä ana ki te oranga o `Ngä Kuia e 
Toru’.  Heoi anö e mihi kau ana te ngakau ki te hunga käinga, arä, ki a Maurice Wilson, 
Joe Matata, Danny Roberts, Irene Roberts, Jim Rauwhero, koutou e rau rangatira mä 
tënä rawa atu.  Ka nui te hari me te koa o NIWA ki te oti tënei hua hei taonga mö tö 
koutou kete.  E tika ana te körero, ki te kore koutou ka kore rawa atu.  Nö reira kei te 
haere tonu ngä mihi.

Ko te tumanako he tïmatanga noa tënei mahi.  Nä, ko tö NIWA hiahia kia whakapakari 
ai te whanaungatanga i waenganui i a tätou, kia mahi ngatahi tätou ki te rapu, ki te 
whakamärama i ënei ahuatanga o te taiao whänui tonu.

Ko ngä kupu whakataukï o NIWA ko ënei e whai ake nei:

‘Ka püwaha te tai nei hoea tätou’

Nö reira e ngä reo, e ngä mana, e ngä karangatanga maha, e ngä matäwaka, 
Waiohua me Te Aki Tai iwi, tënä koutou, tënä koutou, tënä hoki tätou katoa.
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City Council, Watercare Services Limited, Project Manukau Audit Group, Ministry of Fisheries, 
and the Makaurau Marae Committee. This work was funded by a Foundation for Science, 
Research & Technology contract to NIWA (C01X0026).
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Introduction
 

Over the last 40 years the people of 
Makaurau Marae, Ihumätao, have watched 

their traditional kai moana reef, Ngä Kuia e Toru, 
disappear beneath a dense covering of Pacific 
oysters and mud. In 1960, the marae’s taonga, 
Oruarangi Creek, the adjacent haupapa (landing), 
and waters surrounding Puketutu Island were 
lost to their use due to the construction of the 
Mangere Wastewater Treatment Plant oxidation 
ponds. These ponds were finally removed 
through Watercare’s Project Manukau in 2003. 
The new improved land-based sewage treatment 
and UV disinfectant plant was opened by the 
Prime Minister, Helen Clark, on 4 April 2003.
 
This environmentally significant upgrade 
included coastal restoration of the haupapa 
and access to Ngä Kuia e Toru and Puketutu 
Island via the sea. The creek will be  
re-opened before 2005. The removal of the 
514 ha of oxidation ponds brings potential for 
significant environmental changes to the area 
and particularly the reef. The people of the 
marae are very hopeful that Ngä Kuia e Toru will 
eventually return to a state somewhere near the 
natural state of the reef before the 1960s.

The significance of these events and their 
importance to Makaurau Marae elders was 
highlighted during a NIWA hui in May 2002. 
Kaumatua Maurice Wilson and elder Danny 
Roberts spoke of a need to know about the 
animal and plant resources on Ngä Kuia e Toru, 
so that this knowledge could be passed to their 
mokopuna and tamariki, and so that changes in 
the reef condition and the rate of recovery of the 
reef could be monitored through time. To do this, 
the Marae have teamed up with NIWA’s Centre 
for Aquatic Biodiversity and Biosecurity.

This publication provides some of the 
history of Ngä Kuia e Toru in terms of 
how it formed, its significance to tangata 
whenua, how human development has 
transformed it detrimentally, and how it is now 
undergoing a period of natural restoration.  
We provide a field guide to the 12 main species 
of animals and plants and, with Watercare 
surveyors, have constructed a detailed contour 
map of the reef to monitor future physical 
changes.
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Kaumatua Maurice Wilson. 
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‘Between Puketutu Island and the mainland was 
both beautiful and abundant with fish and shellfish. 
Around the edge of the mainland, and all along the 
causeway (which formed the northern boundary 
of our gathering areas) and the shore of Puketutu 
Island, was black sand, which was rich in all types 
of shellfish. In various places could be found the 
round pipi (known as the cockle), mud pupu, the 
flat pipi and in some places the shellfish known as 
küwharu, a soft shelled shellfish which is a great 
delicacy.

(At) Ngä Kuia e Toru …all types of kaimoana could 
be found there. Fat mussels and oysters were 
abundant, crayfish could be found and paua could 
be gathered, though not in great numbers. In the 
waters around Ngä Kuia e Toru and to the north 
and west were our snapper grounds. In addition to 
snapper, we also caught with a net mullet, parore, 
trevally, shark, and stingray.

Ngä Kuia e Toru was more than a shellfish ground. 
It was a landmark, our beacon when returning in our 
boats at nights. We were taught that once Ngä Kuia 
e Toru could be seen, then you would always know 
which way was home. So it can be seen that Ngä 
Kui e Toru, and places like it, were an integral part 
of our taonga, the great and treasured Manukau. Not 
only was it a source of kai moana, and an important 
part of the Harbour itself, but it formed an essential 
part of our link with the Harbour and our identity as 
being part of the Harbour.’ 1

1 Coastal and Foreshore Restoration Plan; Project Manukau. 
Issue 2. Watercare Services Ltd. July 2001.

Oral history 

The people of Makaurau Marae have collected kai 
moana from Ngä Kuia e Toru and the surrounding 
waters for as long as tangata whenua have been 
in the Manukau. Maurice Wilson, kaumatua of 
Makaurau Marae, recalls how the reef was before all 
the development began and explains the value of it 
for his people.



Contemporary 
history

Historically, this part of the Manukau 
Harbour and Puketutu Island was 

always known as Ihumätao. This is 
the name given to the present village 
near Oruarangi Creek that includes 
Makaurau Marae. Puketutu Island 
was traditionally known as the ‘island 
of tohunga’ and is land of particular 
value with burial grounds and sacred 
objects of the local iwi. The estuary 
between Puketutu and the mainland 
is a sacred pathway of the ancestral 
taniwha Kaiwhare.
 
The Makaurau Marae iwi descended 
from the crew of the Tainui canoe, 
which arrived in the Tamaki district 
over 1000 years ago. When the Tainui 
crew first discovered the harbour, all 
they could hear was birds and so it 
was named ‘Manukau’, meaning ‘only 
birds’. The crew found the waters full of 
sea life and Taikehu, the crew leader, 
was said to have caught a jumping 
fish in each hand. Since then the 
Mäori fishing rights in the Manukau 
have remained with Taikehu’s people. 
All around the island and out into the 
harbour has remained a very important 
area for the collection of kai moana.

Development began at the beginning 
of last century with the construction 
of a causeway to Puketutu for access. 
In 1960, four oxidation ponds covering  
514 ha were built along the south- 
eastern shoreline of Puketutu Island. 
The ponds were filled with wastewater 
after primary treatment, which was 
further broken down by sunlight and 
natural bacterial decay followed by 
release into the harbour. Although at 
the time this was considered to be a 
huge improvement on the previous 
system of releasing untreated sewage 
and trade wastes into the harbour, 
there were many effects that created 
long-term problems.

 Long-term problems

• Physical problems – the natural tidal stream 
around the island was interrupted and areas were 
effectively dammed by the pond walls

• Biological problems – the harbour water quality 
was dramatically reduced, causing problems for the 
natural ecology of the area

• Social problems – a foul odour and swarms of 
midges became a constant problem for local 
residents, in addition to the loss of a large area of 
coastline and water

The ponds were imposed on the haupapa of the marae, 
Oruarangi Creek was closed to tidal influence, kai moana 
beds were bounded by walls and swamped with wastewater, 
and circumnavigating Puketutu Island was now impossible. 
The people of the marae lamented, ‘if the Manukau suffers, 
then we suffer too’1.

Looking northeast at Puketutu with the surrounding oxidation ponds in the 1960s. 
(Whites Aviation, Auckland)
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1 Puketutu Island and the Mängere Wastewater Treatment Site – a joint report by 
the Kawerau a Maki Trust and Ngai Tai Ki Tamaki Tribal Trust. June 1995.



Project Manukau

In the mid 1990s, watercare faced some difficult 
questions about the future of wastewater treatment 

in the Auckland region. Auckland was producing over 
300 000 m3 of wastewater daily, and the population 
was growing steadily. Aucklanders were also 
beginning to demand that public institutions worked 
to improve the overall quality of the environment. 
In 1991, the Resource Management Act came into 
force, and, with that background, Watercare began 
consulting with the community about upgrading the 
plant at Mangere. Project Manukau began to get 
underway in 1998 to complete the following task list 
by 2006:

•    Upgrading of the wastewater treatment 
plant  to provide secondary and tertiary 
treatment in land-based Biological Nutrient 
Removal (BNR) Units, and UV disinfection 
of the effluent before release into the 
harbour

•• Construction of an intertidal storage 
basin to be built near Puketutu Island 
to store the clear, treated effluent for 
release on the tide

• Removal of the four oxidation ponds 
(514 ha) after dredging most of the 
sludge from the seabed and depositing 
it in a landfill

• Restoration of the coastline to a beach 
environment, with beach nourishment, 
tree planting, and provision of bird 
roosts

      Although circumnavigation of Puketutu Island  
      is unlikely to ever be possible, virtually all of 
      the lost shoreline and seabed areas have 
      been regained. The new plant was opened by 
      the Prime Minister, The Honourable Helen 
      Clark, on 4 April 2003.

Puketutu Island (1995) with oxidation pond walls in place. Puketutu Island (2002) new reconstruction, no ponds.

Plant and oxidation ponds before and after reconstruction. 
 (White’s Aviation Ltd, Auckland)

6



Ngä Kuia e Toru was formed by a lava flow during 
a period of volcanic activity on nearby Mängere 

Mountain. This volcano was formed about 18 000 
years ago and is by far the largest in the Manukau 
area. Puketutu Island is a smaller cone, and nearby 
Mangere Lagoon is a flooded explosion crater, both 
formed during the same eruption. The reef is part of 
the lava flow created by this event and comprises a 
low lying stretch of basalt with three prominent high 
spots, named Ngâ Kuia e Toru, meaning the three 
old ladies.

Ngä Kuia e Toru’s natural environment

The mixed urban-rural land catchment of the Manukau 
Harbour is only about twice the size of the estuary 
itself and freshwater input is quite low. 1 Temperature 
and salinity data show that the harbour water is well 
mixed vertically throughout the estuary and there is 
only a slight salinity difference between the ocean 
and the upper reaches. The natural flow is therefore 
dominated by tides.2 The harbour sediments are 
mostly mud around the top of the estuary and sand 
in the main channels. The distribution of sediment is 
influenced by the tidal stream and, to some extent, 
the wind and waves.
 

Over the last 40 years the natural movement of water 
in and out of the estuary south of Puketutu Island, 
and over and around Ngä Kuia e Toru, ceased due to 
the construction of the oxidation pond walls, resulting 
in a build-up of silt and mud around and on the reef. 
This, coupled with the introduction of Pacific oysters 
in the 1970s, has resulted in the development of a 
bed of oysters up to 1 m deep in places that has 
almost completely enveloped the reef.

To the seaward side of Ngä Kuia e Toru is a second, 
larger oyster shield, with isolated patches of rocky 
reef breaking through its surface, suggesting further 
areas of reef buried under the shield. The oysters 
appear to have reached the maximum height 
possible with respect to tidal cycles. The two shields 
are separated by a narrow channel, lined by narrow 
ridges of rock exposed at low tide.  The reef has 
a remarkable diversity of animals and plants, no 
doubt enhanced by the numerous sheltered habitats 
provided by the Pacific oyster bed.

1Bell, R.G.; Dumnov, S.V.; Williams, B.L.; Greig, M.N. (1998). Hydrodynamics of Manukau Harbour, New Zealand. 
 New Zealand Journal of Marine and Freshwater Research 32: 81–100.
2Heath, R.A.; Greig, M.J.N.; Shakespeare, B.S. (1977). Circulation and hydrology of Manukau Harbour. 
 New Zealand Journal of Marine and Freshwater Research 11: 589–607. 
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The physical environment

The first thing that you notice on 
approaching Ngä Kuia e Toru is the 

thick crumbling shelf of dead Pacific 
oysters. Pacific oysters are found all over 
the Manukau Harbour, but not in such 
dense concentrations as around Ngä Kuia e 
Toru. The complete cessation of the strong 
tidal flows in and around the reef, after 
the southern oxidation pond walls were 
built, coupled with the settlement of large 
amounts of mud on the reef, most probably 
led to this impressive development.  Even 
today, Pacific oysters are settling in huge 
numbers in the newly exposed cockle 
banks adjacent to the reef.

With the removal of the southern oxidation 
pond wall in 2001, the tidal flows have 
returned in full strength into the estuary 
south of Puketutu Island, and on and 
around the reef.  Over the last 2 years 
accumulated mud has rapidly washed 
away and the surrounding flats are now 
generally quite compact shell beds. The 
Pacific oyster beds are themselves being 
undercut and eroded, particularly adjacent 
to the deepest channels.
 

How can we measure changes as the reef responds to new 
conditions? 

Ngä Kuia e Toru, 25/01/99

Ngä Kuia e Toru, 15/02/03

The rock peaks are now all that is 
visible above the oyster bed.

We can detect changes in the 
height, volume, and shape of 
the oyster bed around Ngä 
Kuia e Toru by generating 
contour maps through time 
using Real Time Kinetic 
Global Positioning System 
(RTK GPS). Another useful 
survey tool is comparison 
of aerial photographs over 
time.  The photographs on 
the left were taken 4 years 
apart; it can be seen quite 
clearly that the channels are 
deepening and lengthening 
between the reef outcrops, 
and that there are more of 
them. Also note how the 
algal beds have thinned, 
and the main channel has 
changed direction.
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The biological environment 

Ngä Kuia e Toru has a diversity of habitats for 
marine animals and plants. The most elevated 

lava rocks on the reef are in a region called the spray 
zone. Here, crevices in the rock surfaces provide 
homes for crabs and periwinkles that can tolerate 
exposure to sunshine, fresh water, sea-spray, and 
heat in summer.
 
A little lower is the splash zone, a region above 
the highest tide mark that is never submerged.  
Animals living in this section can tolerate rainwater 
and seawater. They can also cope for long periods 
without any water at all.
  
The intertidal zone is the area between high tide 
and low tide.  This area is completely submerged at 
high tide and exposed at low tide, twice a day. In this 
region there are large numbers of animals and plants 
and they are often arranged in a marked zonation as 
you go down the slope.  Here you will find barnacles, 
chitons, oysters, crabs, cats eyes, and mud whelks 

Training in the identification of animals and plants on Ngä Kuia e Toru will help tangata 
whenua gain a greater understanding of the lives, habits, distribution, and abundance of 
these organisms, particularly those that are an important food source. We can get to know 
the animals and plants that live and grow on Ngä Kui e Toru by heading to the reef at low tide.  
A field guide to the 12 most common plants and animals found on the reef follows. All organisms 
are distributed in different zones down the reef. Begin searching from the top of the lava humps 
down to the water’s edge.

attached to the abundant oyster shells. At the base of 
the intertidal zone is the subtidal zone, which may be 
exposed on particularly low spring tides but will never 
fully dry out. Here you will find large seaweeds, sea 
anemones and sponges, fish, and other animals.

The reef is surrounded by muddy sand flats. In some 
places these flats are formed by compact beds of 
dead cockles and young Pacific oysters. Algae grow 
on pieces of shell. These areas provide good feeding 
grounds for fish as the tide comes in.
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Kaumatua Maurice Wilson tells us that in the old 
days, before the 1960s, Ngä Kuia e Toru was rich 

with ‘fat mussels, oysters, crayfish and some paua’. 
Over the last 40 years, Pacific oysters have grown up 
around the reef, building up the huge beds that we 
see today. The oysters make great homes for some 
animals and plants, while the lava rocks provide 
shelter for others. All organisms are distributed in 
different zones down the reef. This guide will help 
you identify some of the most common animals on 
the reef, and explain how they live. Begin searching 
from the lava tops of the reef down to the water’s 
edge. The names given are the common name, the 
Mäori name, the local Mäori name, and the scientific 
name.

Periwinkle, ngaeti, 
Nodilittorina antipodum
These tiny bluish-white 
snails are found in the 
spray zone, most often on 
shaded surfaces or inside 
rock crevices. They reach 
about 7 mm at full size. 
They feed off small plants 

that grow on rock surfaces using a ‘toothed tongue’, 
called a radula. 

Cat’s eye, ataata, 
püpü kohatu, 
Turbo smaragdus
A cat’s eye has a similar 
shell to the periwinkle but 
grows much bigger – up 
to 30 mm diameter.  These 
snails live in moist rocky 
crevices from the splash 
zone down to the intertidal 

zone. They also graze algae off the rock surfaces. 
They are named after the bright green ‘cat’s eye’ 
operculum that shuts in moisture so the snail doesn’t 
dry out when it is exposed to the air. Great kai moana 
– ask kaumatua Maurice Wilson. 

Mudflat top shell, 
whetiko, püpü paru,  
Diloma subrostrata
This snail is smaller than 
the cat’s eye, and lives on 
muddy areas of the oyster 
beds, in the intertidal zone. 
These snails graze on 
algae on muddy surfaces. 
There are many shapes 

and sizes, and possibly many different species in this 
group. 

Ngä Kuia e Toru – what to look for on the reef

Purple shore crab, 
papaka nui, 
papaka kohatu, 
Leptograpsus variegatus
The purple shore crab is a 
strong and fierce scavenger 
that will eat most animals 
and plants, dead or alive – 
almost anything that it can 

get hold of, including fingers! Their bodies grow up to 
75 mm wide and their pincers are very strong. They 
hide in rock crevices and between oysters and scuttle 
back and forth. If you are quiet you can hear them. 
Crabs are very active at night when they go on the 
search for food.
 

Barnacles, tio piripiri, 
Austrominius modestus
The bumpy geometric 
surface of these rocks 
is actually the plates of 
thousands of tiny box-like 
animals that grow to only 
2–3 mm wide. Barnacles 
are crustaceans (related to 
crabs) that lie on their backs 

in a box made of plates and sweep their feather-like 
‘feet’ in the water to scoop out plankton. When the 
barnacle is inside, the lid (two plates) closes over it 
so the ‘box’ is watertight. Barnacles can withstand 
long periods of exposure to air in the splash zone by 
keeping the lid closed tightly. They are also found in 
the upper intertidal zone.

Pacific oysters, tio, 
tio a kiwa, 
Crassostrea gigas
These oysters were 
introduced into the 
Manukau Harbour in the 
1970s and are not native 
to New Zealand. They 
reproduce very easily and 

unfortunately cover most surfaces in quiet harbour 
environments. At Ngä Kuia e Toru they have formed 
a bed up to a metre thick. They can grow up to 20 
cm long, and, like mussels, they filter water for food. 
Oysters cement one side of their shells to rock, or 
another oyster, to keep themselves in position in tight 
packs. Pacific oysters are great to eat when taken 
from clean water.
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Hermit crab, käunga, 
papaka püpü, 
Pagurus novaezelandiae
The stomach region of 
these small crabs is soft and 
unprotected, unlike papaka 
kohatu which has a tough 
shell. To protect themselves 

they move backwards into the shells of dead snails, 
and carry their homes with them. As soon as the crab 
senses danger it retreats into the shell, but pick it up 
carefully and whistle gently to it – it might just come 
out. Hermit crabs are most commonly found in and 
between dead Pacific oyster shells in the intertidal 
zone. 

Little black mussels, 
kuku para, kutai pango, 
Xenostrobus pulex
Contrary to popular belief, 
these tiny black mussels 
don’t grow into big tasty 
green-lipped mussels. 
Kaumatua Maurice tells a 
funny story about when he 
was young – the adults said, 

‘Leave the tiny mussels alone so that they will grow 
to full size, and then we can eat them!’  Well, Maurice 
is still waiting. Tiny black mussels crowd together 
along the top of the lava rocks and on Pacific oyster 
shells inside the intertidal zone. They feed by filtering 
seawater through their gills. They hold onto the rocks 
using strong protein fibres known as byssal threads.

Green-lipped mussel, 
kutai, Perna canaliculus 
Unfortunately there are 
only a few of these on the 
reef just below the low tide 
mark. Like the little black 
mussels, they also filter 
water through their gills and 
extract microscopic food. 

These are a great delicacy for Mäori. We hope with 
time that these will once more become as abundant 
on Ngä Kuia e Toru as they used to be in the old 
days.

Snakeskin chiton, 
papatua, 

A chiton is like a paua, 
but the shell is in eight 
sections, each overlapping 
the next. Around the base 
of the shells is a skirt 
of what looks like scaly 

snakeskin. These plates and scales make the chiton 
flexible; it can mould to the rock shape so that the 
soft underbody and foot do not dry out when exposed 
to the air. These animals also feed off algae using a 
radula. Chitons are quite small, growing up to only 
4.5 cm long, and are found in the intertidal zone.

Sea anemone, kötore 
moana, Actinia tenebrosa
Sea anemones are related 
to corals, but lack a full 
hard lime skeleton. When 
the soft shimmery tentacles 
of this animal expand, 
by increasing the water 
pressure inside the soft-
bodied animal, they wave in 

the water to ‘sting’ and capture their prey. The food is 
then digested in the soft sac-like body of the animal. 
When the tentacles retract, sea anemones look like 
blobs of red-brown jelly. These small animals are 
usually found in the shallow subtidal or in ponds in 
the lowest intertidal.

Hairy seaweed, 
pukohumai,
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Sypharochiton pelliserpentis

Gracilaria sp. (undescribed)
This seaweed grows 
profusely on the shell and 
mud flats in the Manukau 
and some plants can be 
found on the reef attached 
to lava or oysters; it is often 

exposed to air. This plant is very rubbery, helping it 
to retain moisture when it is out of the water. It is also 
very tough so that it can withstand strong currents 
and wave action.



The future

Training in the identification of animals and 
plants on Ngä Kuia e Toru will give the people 

of Makaurau Marae a greater understanding of the 
lives of these organisms, particularly those that are 
an important food source.
 
These are some of the changes to Ngä Kuia e Toru 
that we expect to see over the next few years:

• the edges of the oyster shield will slowly 
continue to erode away under the action of 
the now strong tidal currents

• the surrounding sediments will continue to 
harden with removal of soft silt, leaving shell 
grit and a new substrate for the settlement of 
Pacific oysters

• the numbers and types of animals on the 
reef and surrounding sediments may change 
with time.

Monitoring these changes over time is a natural 
progression of this project towards management of 
the reef’s food and other resources in the future. We 
anticipate that the production of this booklet will be 
followed by the development of Pukapuka Pätai mo 
ngä Kararehe o Ngä Kuia e Toru, or question and 
activity book, aimed at primary, intermediate, and 
secondary level children, and an identification poster.  
Once this work is complete, Makaurau wishes to 
host a Wänanga Hikoi ki Ngä Kuia e Toru, which 
will involve a field trip and pre- and post-workshop 
activities for children and their families.
 

In a future year we will start to look at the total 
biodiversity of the reef and begin a monitoring 
programme to detect changes of the numbers and 
different types of animals on the reef over time.

In the meantime, Watercare, the present owners of 
the seabed in the old oxidation ponds, is working 
with Makaurau Marae to establish guardianship of 
Makaurau Marae’s rohe moana as a mätaitai reserve/ 
local fishery management area.1

As tangata kaitiaki which hold manawhenua 
manamoana over the area, future knowledge 
gained on the total biodiversity of the reef and 
surrounding areas, and the changes in the numbers 
and distribution of species in the rohe moana over 
time, will be utilised to make informed management 
decisions on shellfish and finfish collection.
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1Mangere Matters, April 2003.


