
WETLANDS - BACKGROUND 
INFORMATION 
 
What are Wetlands? 
 
The term ‘wetland’ refers to a wide variety of habitat types associated with 
varying degrees of water.  They are as diverse as the different landscapes they 
are found in!  Wetlands range from being permanently to temporarily covered 
in water; and from having freshwater, saltwater or a mixture of both (such as 
when rivers flow into estuaries). 

For general information on 
wetlands check out the 
following websites: 
 

 USA Environmental Protection 

Agency: Together, wetlands form a network of waterways, lakes and wet areas  - see 
the diagram below: www.epa.gov/owow/wetlands 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The Ramsar Convention on 

Wetlands: 
www.ramsar.org 
 
Wetlands International: 
www.wetlands.org 
 
National Wetland Trust of NZ: 

www.wetlandstrust.org.nz 
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Waikato Wetlands 
For the purpose of this kit we will be focussing on freshwater wetlands found 
within the Waikato Area, which fit into the following categories: 
1. Lakes  
2. Streams and Rivers – and their banks (called ‘riparian’ zones) 
3. Swamps 
4. Bogs 
 
1. Lakes 
Lakes of the Waikato are characterised by areas of open, relatively static fresh- 
water.  These lakes are lowland lakes, divided into two main categories: 
• peat lakes – associated with peat at some time in their history 
• mineralised lakes – no association with peat. 
 
Unfortunately almost all of the lakes found in the Waikato have been modified 
to some extent by: 
• agriculture 
• drainage 
• sand abstraction 
• vegetation clearance 
• invasion by plant and animal pests. 
 
 
Typical peat lake: 
 

• high water quality  
 
 
 
 
 
 
 
 
 
 
 
 
 
Typical lowland lake (mineralised): 

• low pH (acidic) water is stained 
brown from the peat • native fish present 

Not usually farmed 
to lake edge  (often 
too boggy and wet). 
Riparian vegetation 
present. 

• few introduced fish 

large area of open water 

 
 
 
 
 
 
 
 
 
 
 
 

native aquatic plants

Usually 
deeper than 
non-peat 
lakes. 

• low water quality 
• high pH (alkaline) 

Often farmed to 
lake edge.   
Riparian 
vegetation 
absent. 

• few native fish present Very little open water. 
• many introduced fish 

Usually 
shallower 
than peat 
lakes. Exotic aquatic weeds take over the 

whole of the water column.  Few, if 
any, native aquatic plants. 
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Or – there may be no aquatic 
vegetation present at all. 



2. Streams and Rivers 
The streams and rivers of the lower Waikato and Hauraki Plains form a 
network of water corridors, which are home to a variety of fish, bird and 
invertebrate life.  These corridors are vitally important, particularly for native 
fish that spend part of their life-cycle out at sea.  Farm drains can also provide 
important habitats for many species. 
 
Some stream and river margins also provide important habitat for a variety of 
plants and animals, particularly birds.  These margins are called ‘riparian’ 
zones, and refer to the area between the stream edge and often higher, 
permanently dry land.  Riparian zones will often get flooded during times of 
heavy rain and provide an important buffer zone, trapping sediment and 
protecting surrounding land. 
 
 
 
What’s the difference between a bog and a swamp? 
 
3. Bogs 
Bogs derive their water from rainfall only, and develop in basins or 
depressions.  Because they rely solely on rainfall, some bogs may become dry 
over the summer.  The main types of bog found in the Waikato are shrub and 
healthland bogs, which are dominated by shrubs such as manuka, rushes and 
tall reeds. 
 
4. Swamps 
Swamps differ from bogs in that they get their water from both streams and 
rainwater.  Water tends to flow into the swamp at one end and flows out 
again at the other.  Swamps generally occur where a slight basin or flat area 
has caused the water flowing in a stream to slow to such a rate that it hardly 
flows at all.  The momentum carrying plant debri and other material slows to a 
point where it accumulates on the swamp ‘floor’.  Because this material has 
lots of nutrients found within it, swamps are referred to as being ‘nutrient rich’ 
and can support a large and varied array of wildlife. 
 
Many types of swamp can be found in the Waikato: 
• kahikatea forest – often including matai, kowhai, cabbage tree and 

pukatea – widespread in Waikato lowlands 
• manuka wetlands – often including cabbage trees – widespread in 

Waikato lowlands 
• sedgelands – occur in areas of still water – mainly in the large wetlands of 

the lower Waikato 
• raupo – occurs in still, shallow water around lake edges and along water 

courses 
• flax (harakeke) – occurs in lowland swamps – often found with cabbage 

trees and manuka 
 
 
 
 
 
 

 

Kahikatea – note the buttressed roots which 
help to give the tree support in wet 
conditions. 
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The Formation of Waikato Wetlands  
 
History of the Waikato River  
 
The landscape observed today in the Waikato and Hauraki Plains has been 
carved, scoured and sculptered over time by the movements of the Waikato 
River over many thousands of years.   
 
Observing the relative serenity of the Waikato River today, it is hard to 
imagine the forces involved in shaping the landscape.  The course a river takes 
over time is not static and this can be dramatically illustrated by looking at past 
movement of the Waikato River. 
 
Prior to about 20,000 years before present (B.P.), the Waikato River flowed 
out into the Firth of Thames, forming the Hauraki Plains.  About this time 
large amounts of volcanic ash and pumice billowed from volcanic activity in 
the ‘Taupo Volcanic Zone’.  This volcanic material got washed down into the 
river, increasing its ability to build up the flood plain, and resulting in 
increased meandering of the river. 
 
Around 20,000 B.P. the Waikato River dramatically changed course (probably 
due to valleys being blocked by volcanic material), and cut into the Karapiro 
Valley.  Here it flowed through a narrow gorge (near the present location of 
Cambridge), and emerged to deposit vast ‘fans’ of ash, pumice and other 
sediment across the lower Waikato Plains.  While the river carved its way 
through these plains it created a series of channels and depressions, many of 
which later formed lakes and swamps. The high sediment load of the Waikato 
River meant that many smaller rivers and streams became cut off and 
dammed, forming lakes such as Lake Maratoto. 
 
Approximately 12,000 B.P. the amount of volcanic activity in the ‘Taupo 
Volcanic Zone’ dropped off dramatically, reducing the amount of sediment 
being carried in the Waikato River.  The river became more stable and cut the 
channel it presently flows through today. 
 
Volcanic activity had not completely ceased and around 2000 B.P. there was 
another massive eruption in Taupo.  The outflow from Lake Taupo became 
blocked by massive amounts of pumice and ash, which also blocked and 
dammed sections of the Waikato River.  As these ‘dams’ gave way massive 
volumes of pumice and ash were swept down river, blocking valleys further 
down.  Many of the larger lakes present today near Huntly, such as Lake 
Whangape and Lake Waahi, were formed in this way. 
 
 
Peat  
 
What is peat? 
Peat is made up of plant material that has not completely decomposed.  Peat is 
different from soil because: 
• it’s mostly made up of partly decomposed plant material 
• it feels soft and spongy, and is springy underfoot when you walk on it 
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• it’s always wet 
• it’s acidic (pH less than 7). 
 
Peat formation 
Peat accumulates under vegetation – usually in poorly-drained hollows or 
around small lakes.  Over time, the hollow areas fill with peat – changing the 
growing conditions and making them more acidic.  The vegetation that 
formed the peat is eventually replaced by vegetation more adapted to living 
in peat conditions. 
 
From around 18,000 years B.P. to 14,000 B.P. (at the end of the last glacial 
period), grasses and shrubs dominated the Waikato landscape.  As 
temperatures rose, forests began to establish from around 11,000 B.P. 
onwards.  Warmer, wetter conditions lead to the establishment of tall 
kahikatea swamp forests, manuka and scrublands, and it was during this time 
that peat began to develop in large water-logged areas. 
 
In the Waikato peat continued to form and spread from water-logged 
depressions to surrounding areas – forming peat bogs.  Over time, peat bogs 
extended further to form large peat domes, such as the Kopuatai Peat Dome. 
 
 
 
 
 
A general cross-section of a peat dome on a basin peat bog: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Moats form around the 
peat dome when the 
water table is high 
(mudfish habitat). 

winter water table peat dome
summer water table

soil basin peat 

Black mudfish – find out more about 
this amazing fish on page 56. 
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Wetland Life 
 
Different plants and animals can be found in different types of wetland, 
grouped according to the following categories: 
1. Lakes 
2. Streams and Rivers 
3. Swamps 
4. Bogs 
 
1. Lakes 
 
Plants 
Lake plant-life can be divided into plants which live above (emergent), and 
those that live only below the water surface (submerged).  Lakes in the 
Waikato tend to be dominated by exotic aquatic plants, with native plants 
relatively rare.  The most common native emergent plant is raupo. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Emergent plants – including 
plants with leaves that float on 
the surface of the water. 

Submerged plants –
don’t have leaves 
above the water 
surface. 

Animal Life 
Animal species (such as fish, invertebrates and birds) found in and around 
non-peat lakes are similar to those found in streams and rivers.  Lakes with 
outlet streams allowing access for migratory fish can support a large and 
diverse range of species (see page 15 for diagrams ).  Peat lakes on the other 
hand, tend to have few species present – due to the acidity of their waters.  
 
 
2. Streams and Rivers 
 
Plants 
Where streams and rivers have been fenced off from surrounding pasture, 
riparian vegetation provides important habitat for birds and insects.  Remnant 
areas of kahikatea forest can be found along some river margins.  Many stream 
and river margins are now dominated by exotic trees such as crack willow. 
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Fish 
Native fish found in the streams and rivers of the lower Waikato and Hauraki 
Plains include: 
• Short-finned eels* • Smelt 
• Long-finned eels* • Inanga* 
• Kokopu species* • Common bully 
• Grey mullet 
* These species migrate out to sea as part of their life cycle. 
 
Exotic fish include: 
• Brown trout • Koi carp 
• Rainbow trout • Tench 
• Bullhead Catfish • Rudd 
• Goldfish • Gambusia 
• Perch 
 
See pages 15-16 for pictures of these species. 
 
Birds 
Along stream and river margins look out for the exotic (introduced) mallard, 
the  native grey ducks, New Zealand shoveler, grey teal, shags, herons, pukeko 
and Australasian bitterns. 
 
 
3. Swamps 
 
Plants 
Many swamps in the Waikato now have introduced willow trees as a dominant 
feature.  Of the three types present (crack, weeping and pussy (also called grey 
willow), pussy willow is the most common.  However, below the willows you 
will often find a variety of native swamp species growing, including: 
• sedges 
• ferns 
• rushes 
 
Larger native species found in swamps include: 
• cabbage trees 
• flax 
• manuka 
 
Aquatic Invertebrates 
In some of the more open pools in swampy areas you will find a range of zoo 
plankton, worms and midge larvae.  Damselfly nymphs, dragonfly larvae, 
water boatmen, snails, backswimmers and water beetles and their larvae are 
also common.   
 
Swamp vegetation is home to a variety of spiders and insects – many of which 
form an important part of the diet of fish. dragonfly larvae 
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Fish 
The most common fish found in Waikato swamps is the introduced Gambusia 
(formerly known as the mosquito fish).  Together with the increasingly 
dominant koi carp and catfish, Gambusia form a serious threat to a range of 
native fish and other aquatic life. 
Native fish include: 
• short-finned eels* • black mudfish 
• long-finned eels* • giant kokopu* 

 • inanga* 
* These species migrate out to sea as part of their life cycle. 
 
Black Mudfish 
The native black mudfish are survivors - being able to survive even when a 
swamp completely dries up!  Favouring the shallow margins of swampy areas, 
black mudfish are able to burrow into the mud, making a moist chamber in 
which to hide during times of drought. 
 
Introduced Frogs 
Two species of Australian bell frogs can be found in Waikato swamps.  Once 
common, these frogs are vulnerable to the chytrid fungus and their numbers 
are declining. 
 
Birds 
The following native birds are good indicators of a healthy swamp 
environment: 
• Australasian Bittern • marsh crake 
• spotless crake • banded rail 
 
Game species include mallard, grey duck, paradise shelduck, shoveler duck, 
Canada geese and black swan. 
 
Other birds to look out for include shags, herons, egrets, pied stilts, 
kingfishers, pukeko, and harrier hawks. 
 
 
4. Bogs 
 
Plants 
Few plants have adapted to growing in the water-logged, low oxygen and low 
nutrient levels found in peat bogs.  Two species commonly found in Waikato 
peat bogs are the wire rush and the greater wire rush.  Other species include: 
• sundews 
• bladderwort 
• several orchid species 
• umbrella fern 
• comb fern 
• club mosses 
• Sphagnum moss 

Bladderwort – submerged 
native plant 

 
Manuka will often grow on the outer margins of peat bogs. 
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Fish 
The black mudfish is able to survive in pools formed in some peat bogs (see 
page 11). 
 
Birds 
Peat bogs are home to the native North Island fernbird, which feed on insects 
and spiders inhabiting bog vegetation.  Fernbirds prefer thick, tiered 
vegetation, for example, marginal stands of manuka over wire rush and sedges. 
 
 
 
Native Fish 
 
On this page you’ll find examples of native fish found in Waikato wetlands.  
To give an idea of scale they are represented in proportion to each other. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Giant kokopu – commonly grow up to 300mm long.

 
 
 
 
  
 
 
 
 

Common bully  
- commonly grow up to 80mm long. 

 Smelt – commonly grow 
up to 90mmm long.  

 
 
 
 
 
 
 Black mudfish  
 - commonly grow up to 80mm long. 
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Exotic Fish 
 
The following are examples of exotic fish found in Waikato wetlands. To give 
an idea of scale they are represented in proportion to each other. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Koi carp – commonly grow up to 500mm 
long. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Rudd – commonly grow up to 200mm 
long. 

 Bullhead Catfish – commonly grow up to 250mm long.
 
 Female Gambusia  
 – commonly grow up  
 to 50mm long. 
 
 
 
 
 
 

 16



Traditional Maori Uses of Wetlands 
 
Wetlands played an important role in the lives of Maori, not only as a rich 
source of food, but also as a source of flax, fibre and building materials.  
Waikato wetlands provided the following food for Maori: 
• tuna (eels) 
• lamprey 
• kokopu 
• freshwater mussels 
• water birds 
 
Raupo was also an important food source.  The pollen was collected, made 
into cakes and cooked in a hangi, or mixed with water and made into a 
porridge.  The roots of raupo were peeled to reveal the soft white edible core. 
In addition, raupo was used in the construction of whare, and harakeke (flax) 
was an important source of fibre for clothing and rope. 
 
 
Current Uses of Waikato Wetlands 
 
• walking • research 
• camping • historic sites 
• education • canoeing 
• fishing (recreational and 

commerical) 
• boating 
• restoration projects 

• tourism • hunting 
• picnicking and swimming • botany 
• farming 
 
 
Conservation and Current Issues 
 
Wetlands have a high conservation value, some reasons for which are given 
below:  
• Collectively wetlands contain a wide variety of ecosystems, supporting a 

diverse range of plants and animal species – many rare and threatened.  
• Wetlands benefit both urban and rural development by being storage areas 

for floodwaters. 
• Wetland plants slow down the flow of water running off the land and trap 

sediment from erosion. 
• Wetland plants absorb nutrients, slowing the rate of nutrient run-off from 

the land. 
• Plants growing along the banks of streams and rivers help to hold soil in 

place, even in times of flood. 
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Despite their benefits wetlands have been drained, burned, and grazed.  The 
map below indicates where extensive areas of wetlands existed in the Waikato 
in 1840 (approximately 110,000 ha) and where remaining wetlands are located 
today (approximately 30,000 ha). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This map has been adapted from a map on the Environment Waikato website (“Wetlands in 
the Waikato Region”), which was originally created from information supplied by Manaaki 
Whenua - Landcare Research. 
 
 
The destruction of our wetlands 
The encroachment of farmland and the invasive nature of introduced plants 
such as willows, gorse and blackberries, have destroyed the natural habitat for 
many native plants and animals.  Around the edges of wetland areas the duck 
and pukeko have lost their natural feeding grounds and have to survive on 
developed farm pastures.  In addition, the silting of lakes through drains and 
runoff from roads and earthworks has threatened the breeding areas of native 
fish, such as kokopu and mudfish. 
 

Kopuatai  N Whanga- 
Wetland marino  For a more detailed colour 

version of this map check out 
the Environment Waikato 
website: 

Wetland 
PaeroaPort 

Waikato 

 
www.ew.govt.nz/enviroinfo/ 
water/wetlands/whatwetlands/
wetlandsmap.htm 

Huntly

Morrinsville
Ngaruawahia

Hamilton Rukuhia  
Wetland 

Cambridge 

Moanatuatua  
Wetland 

Te Awamutu 

Key:
rivertown 
Waikato 
River wetland areas 

present in 1840 
lakewetland areas 

still present  
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The spread of voracious exotic predators such as Gambusia (mosquito fish), 
and pest fish such as rudd and koi carp that destroy the ecology of the water-
ways, make the restoration of a wetland a challenging task for those involved. 
 
 
Threats to existing wetlands 
The biggest threats to wetlands are drainage, pollution and public not realising 
their value.  Impacts include: 
 
• Sediment and nutrient runoff from forest clearance, industry and 

agricultural activities.  

• Deepening of drains, which take water away from wetlands. 

• Creation of new drains near wetlands. 

• Contamination by nutrients from stock effluent and fertilisers. 

• Urban development (wetlands are drained to make way for buildings 
and roads) and dumping of rubbish. 

• Increased incidence of fire. 

• Animal pests, weeds (both terrestrial and aquatic) and stock grazing. 

 
So what’s being done to help save our wetlands? 
• The Department of Conservation is in the process of writing a Wetland 

Strategy to better monitor and manage the wetlands of the lower Waikato 
and Hauraki areas. 

• Find out more on what the Department of Conservation is doing to 
protect wetlands on our website:  www.doc.govt.nz  

• Environment Waikato (Waikato Regional Council) is also active in 
protecting wetlands.  Find out more about what the council is doing on 
their website:  www.ew.govt.nz  

• The Ramsar Convention on Wetlands (Ramsar, Iran, 1971) has as it’s 
mission:  “the conservation and wise use of wetlands by national action 
and international co-operation as a means to achieving sustainable 
development throughout the world.”  Find out which wetlands in the 
Waikato are Ramsar sites.  What is the significance of a wetland being 
recognised by Ramsar? 

• A Waipa Peat Lakes Accord has been established to conserve and protect 
the Waipa peat lakes. 

 
What else? 

• Many groups (such as Caregroups) and individuals are restoring local 
wetlands. 

• There are plans to develop a national wetlands centre in the Waikato. 
• Greater access and facilities are being developed for the public, including 

tourists and educational groups. 
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• Ongoing education of recreational groups such as hunters and walkers 
regarding the protection of wetlands and their wildlife. 

• Many streams and lakes have had riparian buffer zones planted to stop 
high nutrient-load run-off from agriculture. 

• Silt traps have been built and management drainage practices developed to 
stop silting and shallowing of lakes.  

 
 
Find out what you can do to restore a wetland!  Check out Environment 
Waikato’s webpages on wetland restoration: 
www.ew.govt.nz/enviroinfo/water/wetlands/restoringwetlands/index.htm 
 
 
 
MANAGEMENT OF WAIKATO WETLANDS 
 
Management by the Department of Conservation  
 
Management by the Department of Conservation includes: 
• Conserving protected areas of wetlands in their natural state. 
• Guaranteeing free access to the public. 
• Working with local councils and providing a link between the Waikato 

Conservation Board, Iwi and local communities. 
• Minimising the impacts of vandalism. 
• Educating the public about wetlands, their importance and conservation. 
• Ensuring users observe conservation practices within reserves. 
• Maintaining and developing tracks and access ways. 
• Providing maps and booklets that give detailed information about Waikato 

wetlands and facilities available. 
 
Management Objectives of the Department of Conservation 
• To establish and maintain effective protection of the wetlands reserves 

and gain widespread public support. 
• To work with the community and tangata whenua to develop and manage 

wetland reserves. 
• To recognise and provide for the recreational value of the area. 
• To use the facilities and attractions of the area as a focus for public 

education about wetlands and their importance. 
• To establish a proactive compliance and law enforcement plan. 
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