
VI. CABBAGE TREES – TI KOUKA 
 
Cabbage trees are generally associated with swamps or damp places, with the 
edges of wetlands providing ideal growing conditions - plenty of water and 
direct sunlight. 
 
The humble cabbage tree is in fact a record breaker, being the tallest lily in the 
world.  Look out for its sprays of flowers between October and November. 
 
Vast areas of the lower Waikato and Hauraki Plains were once covered in 
extensive flax swamplands, with cabbage trees forming a transition zone 
between flax and forest. 
 
• On visits to wetlands look out for the distinctively shaped cabbage tree.  

Note where they are growing - can you see any pattern (e.g. with respect to 
the position of open water)? 

 
• When travelling through the 

Waikato/Hauraki countryside look 
out for clusters of large cabbage 
trees.  Some of these groups will be 
over 100 years old.  Imagine and 
describe what the surrounding 
landscape would have been like 
when these trees were just 
seedlings. 

 
Back at School 
 
1. Find out more about the cabbage 

tree on the Landcare Research 
website: 
http://www.landcare.cri.nz
How important was the cabbage 
tree to Maori?  What did they use it 
for? 

 
2. Use libraries to research 

information on cabbage trees.  Why 
are they icons of the landscape?  
Why do many people hold a special 
place in their hearts for cabbage trees? 

Cabbage tree

 
3. Find out about the role of cabbage trees in wetland restoration projects.  

Find out about seed collection and propagation.  What does the term 
‘ecosourcing’ mean and why is it important?  Try to propagate some seed.  
What success have you had? 
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VII.  FLAX -HARAKEKE 
 
Flax was a major industry in the Waikato/Hauraki region during the late 1800s 
to early 1900s.  Milled for fibre, vast quantities of flax were removed from the 
extensive swamps of the Waikato.  
 
Maori had many uses for flax fibre, ranging from finely woven articles of 
clothing to thick, heavy ropes.  Different flax bushes proved to be better for 
some uses rather than others, and it is believed that Maori recognised about 
200 different ‘types’ of flax (even though we now call them one species). 
 
In more recent times the replacement of natural fibres with synthetic 
materials, plus the destruction of extensive areas of wetland saw a rapid 
decline in flax milling.  Knowledge of both the milling process and the 
traditional uses of flax are retained by relatively few people today. 
 
Back at School 
 
1. Use the Landcare Research website below to find out how concerns about 

the decline of flax (more specifically the loss of genetic diversity) around 
the mid 1980s prompted both Maori and pakeha to develop conservation 
projects to help stop the decline of flax. 

 http://www.landcare.cri.nz
 
2. Contact Landcare Research or the Department of Conservation to find 

out where local areas of flax have been left intact for at least 50 years. 
 

• How long can an individual flax plant live for if left undisturbed? 
 
 
3. Botanists (plant scientists) studying flax have found that flowering can 

vary from year to year depending on local air temperatures.  Whether a 
year will have good or poor flowering can be predicted by finding out the 
maximum daily temperature in each month of April, May and June.  The 
three values are then added together.  If the total comes to 54oC or more, 
there will be very heavy flowering.  As the total decreases, so too does the 
quantity of flowers. 

 
• Use this idea to design a project to test if this model works with flax 

within the school grounds or found nearby.  Use temperature readings 
from your local newspaper or record your own. 

• Keep your class records and compare results from year to year. 
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VIII. OBSERVING WETLANDS 
 
When visiting wetlands around the Waikato you will find they face many 
threats.  The aim of this exercise is to look at the threats facing the wetland 
you visit and to discuss what you would do to help restore those wetlands. 
 
Name:  _____________________   Date:  _____________________ 
 
Location:  ________________________________________________ 
 
Tick the boxes that apply to the wetland you are visiting: 
 

 1.  Grazing to the edge of the water: 
• Stock pollute the water and trample the edge. 
• Fertilizer run-off means that too many nutrients are getting into 

the water. 
 

 2.  Open drains leading directly into the water: 
• Carries silt into the lake – making it more shallow over time. 
• Carries pollutants into the lake. 

 
 3.  Green film (scum) covering large areas of the water: 

• Excess growth of algae in the water caused by too many nutrients 
entering the lake (e.g. from farm fertilizer and/or effluent ponds). 

 
 4.  Willows present:  

• Act as wind barrier, slowing the circulation of air and water in 
small lakes. 

• Suppress native plants. 
• Reclaim open water areas (lakes get smaller as willows invade). 

 
 5.  Invasion of water weeds: 

• Water weeds completely cover the lake floor. 
• Grass-like plants choke waterways. 

 
 6.  Stopbanks confining lowland streams and rivers: 

• Reduce the area available for riparian zones. 
• Stock have access to the stream or river. 

 
 7.  Deep drains: 

• Take water away from wetlands and lakes. 
• Lowering of water tables, especially in peat areas – causing peat 

shrinkage. 
 

 8.  Presence of Gambusia (mosquito fish): 
• Hundreds can be seen in shallow waters. 
• These voracious predators are feeding on a range of native insects 

and fish, dramatically reducing their numbers. 
 

 52



 9.  Barriers to fish migration: 
• Protection devices such as ‘stop-gates’ prevent the migration of 

native fish. 
• Culverts with water flowing through an elevated pipe prevent 

native fish from migrating between wetlands. 
• Weirs and dams with no fish passages. 
• Many native fish have life histories that include a freshwater stage, 

a stage where larvae travel downstream and out to sea, then a stage 
when juvenile fish return from the sea to freshwater rivers and 
streams to mature into adults.  

 
 
After scoring the threats to the wetland you are visiting, consider the 
following: 
 
1.  How severe are the threats facing the wetland? 
   
2.  Has the original wetland habitat been completely destroyed? 
 
3.  What elements of the wetland are still intact? 
 
4.  What would you do to restore this wetland so that it resembles a ‘healthy’ 

wetland ecosystem?  How would minimise or eliminate the threats you 
ticked above? 
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IX. WETLAND FISH – THE INVADERS 
 
There are 22 species of introduced freshwater fish in New Zealand. Within 
Waikato wetlands the small but voracious Gambusia and large goldfish-like koi 
carp are both regarded as serious pests. 
 
1.  Gambusia (previously called ‘mosquito fish’) 
 
Originally introduced to New Zealand from the Gulf of Mexico in the 1930s, 
Gambusia were brought to this country to control mosquito larvae.  However 
their ability to control mosquitoes had been greatly exaggerated and Gambusia 

have become a major pest. 
 
Killer ‘guppies’ 
Gambusia dominate the shallow water around the edges 
of lakes and swamps.  They attack native fish by nipping 
at their fins and eyes and are not afraid to attack fish 
much larger than themselves.  Gambusia also compete 
with native fish for food and space, prey on native 
insects and crustacea, and have the potential to severely 
reduce aquatic biodiversity in Waikato wetlands.  Their 
ability to adapt to a variety of food, produce large 
numbers of live young (as opposed to laying eggs), and 
their tolerance of a wide range in water chemistry (even 
salt water) make them one of the most dangerous 
invasive fish in northern New Zealand wetlands. 
 
During warm summer months female Gambusia can 
reach maturity in only 30 days, and give birth to about 50 
young every 20 days.  It is easy to see how Gambusia can 
quickly take over a waterway or wetland, even if the 

mortality rate is quite high.  In theory 10 adult females could produce about 4 
million young in just six months!  Fortunately a high mortality rate due to 
factors such as competition for food mean that numbers never actually reach 
this high. 

Female Gambusia 
(above) grow to up 
to 6cm in length, 
while males (below) 
are much smaller 
(3.5cm).   

 
 
Back at School 
 
In planning to restore or create a wetland it is important to keep noxious fish 
like Gambusia out of waterways. 
 
• How would you prevent Gambusia from entering a wetland? 
 
• How would you educate people about not spreading Gambusia? 
 
• Design a poster showing why Gambusia are a pest and why we should not 

spread them around. 
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2.  Koi Carp 
First noticed in Waikato waterways in the early 1980s, koi carp were 
accidentally introduced to New Zealand from the Gulf of Mexico in the 
1960s.  Koi carp are native to Asia and Europe and look much like over-sized 
goldfish except for the two feelers (called barbels) found at the corners of 
their mouth.   
 
In the Waikato, koi carp have rapidly expanded to become a noxious pest and 
are found in many waterways connected to the Waikato River, below the 
Karapiro Dam. 
 
The feeding habits of koi carp turn clear water muddy brown. Koi carp feed 
by burrowing and ploughing the bottom of a lake or river – uprooting aquatic 
plants as they go.  Sediment is literally ‘vacuumed’ up off the lake or river 
‘floor’ into the fish’s mouth.  Food is sifted out and ingested while the 
remaining sediment goes out through the gills, billowing out into the water. 
 
Koi carp eat just about everything – insects, eggs, young fish, plants and 
organic matter.  They have a major impact on aquatic weeds, killing them off 
by: 
1. Eating them. 
2. Physically uprooting plants while they feed. 
3. Making the water muddy and murky, which results in not enough light 

reaching the plants, causing them to die. 
 
Back at School 
• Koi carp impact waterways by making the water cloudy and by killing 

aquatic plants.  They also feed on insects and small fish and cause the sides 
of streams and rivers to become unstable.  How do you think this affects 
native fish and other organisms that live in the water?  (Think about how 
food chains are affected if there are no (or few) plants.) 

 
• Draw pictures of what a river would look like both before and after the 

invasion of koi carp.  What colour would the water be?  Which picture 
would have aquatic plants in it?  Would there be much else living in the 
water once koi carp have invaded? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Koi carp grow up to 75 cm long and look a 
bit like giant goldfish. 

barbel – goldfish don’t have 
these 
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X. WETLAND FISH – THE GOOD GUYS 
 
New Zealand has 36 species of freshwater fish, many of which can be found 
in the Waikato area.  To give you an indication of the variety of fish found, the 
list below gives native fish found within the lower Waikato River Catchment. 
 
Mullet: 
Yellow-eyed mullet 
Grey mullet 

Eels: 
Short-finned eel 
Long-finned eel 
Australian long-finned eel 
 

White-bait species: 
Banded kokopu 
Giant kokopu* 
Inanga 
Koaro 
Short-jawed kokopu 
 

Bullies: 
Common bully 
Cran’s bully 
Giant bully 
Red-finned bully 

Others: 
Torrentfish 

 

Common smelt

Lamprey 
Black mudfish* 
Common smelt 
Black flounder 
 
 
*  Find out about black mudfish and giant kokopu below. 
 
 
1.  Black Mudfish 
 
The black mudfish is one of four species of mudfish found in New Zealand:  

Northland mudfish, black mudfish, brown 
mudfish and Canterbury mudfish.   
 
Mudfish get their name from their ability to 
burrow into the muddy ‘floor’ of a pond or 
swamp when the water above them begins to 

dry up (usually over summer months).  As long as their muddy chamber 
remains damp, mudfish will be able to survive many weeks until water returns.  
This curious habit, whereby by mudfish’s bodily functions slow right down, is 
called aestivating.  Mudfish don’t actually hybernate (fall into a deep ‘sleep’) 
and if an aestiveating fish is placed in water it will immediately swim around. 

Black mudfish 

 
Threats 
Although there are large populations of black mudfish in the Whangamarino 
Wetland and the Kopuatai Peat Dome, their numbers are in general decline.  
The main threats come from continual loss of habitat as smaller wetland areas 
are drained.   
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Black mudfish prefer to live in clear, slightly acidic water.  However, the 
presence of koi carp in many waterways means that waters are no longer clear.  
Black mudfish have also suffered a blow with the widespread invasion of 
Gambusia which not only multiply much more rapidly and compete with them 
for food, but also prey on their young. 
 
As black mudfish do not migrate, they rely on aestivating to recolonise 
waterways that dry up during periods of low rain.  This has proved to be an 
advantage when competing against the likes of Gambusia and koi carp, which 
die off during times of drought. 
 
Back at School 
 
1. What are the main threats to the survival of black mudfish? 
2. What makes mudfish unique?   
3. Have a class discussion on what you could do to help save the black 

mudfish. 
 
 
2.  Giant Kokopu 
Some people are surprised to learn that giant kokopu are one of the whitebait 
species.  The term ‘whitebait’ refers to the juvenile stage of fish belonging to 
the Galaxiidae family. All whitebait species spend part of their life cycle in 
fresh water and part in the sea.  After hatching in late autumn, the young 
whitebait are carried out to sea where they live and grow over winter.  In late 
winter and spring the whitebait migrate back up rivers and streams where they 
settle and grow in bush covered streams and swamps. 

 
The largest of the whitebait 
species, giant kokopu grow to 
around 35cm long and live for 
up to 20 years. Giant kokopu 
live in the lower reaches of 
rivers, preferring slow flowing 
weedy environments and 
neighbouring wetlands. Rivers 
suitable for giant kokopu have 
overhanging vegetation such 
as native forest and wetland 
margin forest.  Giant kokopu 

feed mainly at night on terrestrial (land) insects that fall onto the water surface.  
They will also eat small fish and aquatic insects.   

Giant kokopu 

 
The main threats to giant kokopu include: 
• Loss of habitat. 
• Barriers to fish migrations along streams and rivers – stopping them from 

breeding. 
• The introduction of pest fish such as koi carp and Gambusia. 
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Migration barriers 
There are many barriers in our waterways 
that prevent giant kokopu and other fish 
from swimming up and downstream – 
preventing them from breeding.  Obstacles 
include pump stations, floodgates, dams, 
culverts, weirs and fords.  It is often the 
small structures, particularly fords and 
culverts with pipes through them that cause 
the biggest problem. If fish can’t get over 
structures blocking waterways, they can’t get 
to upstream habitats. Landowners can help 
our native fish by improving the design and 
placement of structures such as fords and 
culverts. 
 
 
 
 
 
 
 
 
 
 

Culverts such as the one illustrated (left), 
prevent giant kokopu and other native fish 
from being able to swim upstream.  

 
 
 

 
 
Back at School 
 
1. What are the main threats to the survival of giant kokopu? 
2. Have a class discussion on what you could do to help save the giant 

kokopu. 
3. Design a culvert that allows fish to swim freely upstream. 
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