
III. INVESTIGATING PLANKTON 
 
The water in both temporary and permanent wetland habitats often teems 
with a great variety of small plants and animals that can only just be seen with 
the unaided eye (without magnifying lens or microscope). 
 
What are plankton? 
Plankton are the tiny plants and animals that spend most of their life darting 
/ floating / drifting about in the water column – as opposed to being attached 
to rocks or larger plants, or living on the wetland ‘floor’.  Together they form 
a vital component of wetland food webs. 
 
 
Plankton can be grouped into two main types: 
 

 

Phytoplankton are microscopic plants – made up of either a single cell or 
groups of cells.  Like larger plants on land, phytoplankton have chloroplasts 
that photosynthesise.  There are many different types of phytoplankton, 
forming the very bottom of a wetland food web. 
 
Zooplankton are microscopic animals.  Forming the next layers in a food 
web, some zooplankton feed upon phytoplankton while others feed on other 
zooplankton. 

 

 

 
 
Collecting Plankton 
 
Collecting and observing plankton is relatively easy and always enjoyable. 
While some wetlands will have more variety and greater numbers of plankton 
than others, all wetland habitats – even shallow, small water bodies – will hold 
a surprising variety of plankton species.   
 
What you’ll need 
For collecting and observing plankton you will need the following: 
• a net 
• an ice-cream container (or similar) 
• a screw top container for transporting your ‘catch’ 

 

• a hand lens for studying your ‘catch’ onsite (optional extra). 
 
The Net 
You could make it a class activity to make your own nets.  Talk to technology 
teachers for ideas on how to make a class set.  To make your own nets you 
will need the following: 
• Terylene curtain material for the body of the net with a mesh size of about 

0.1mm (or finer – but it will clog more readily). 
• A hoop to hold the net open.  It will need to be strong enough so that it 

does not bend when pushing the net through the water. 
• All connected to a strong handle – at least one metre long. Plankton net with opening 

diameter of 30cm.  
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Collecting Plankton - What to do 
 
1. Half fill an ice-cream container with pond water and set it aside in a 

level place. 
 
2. Sweep your net in the water – among weeds and in open water.  Take 

care not to scoop up any mud. 
 
3. Empty the ‘catch’ into the ice-cream container half filled with water. 

Turn the net inside out and gently move it through water to wash out 
the plankton.  (Do this several times.) 

 
4. Examine your catch with a hand-lens. 

 
Gambusia 

 
5. Pour some or all of the water into a container with a screw-top lid, so 

you can carry it to where you can examine it closely. 
 
Remember it is an offence under the Conservation Act and Biosecurity 
Act to transport several kinds of introduced fish – so put anything that 
looks like a fish back where you got it from! 
 
6. Keep your container cool – plankton start to die if the water gets too 

warm.  Use a fridge or chilly bin to keep your samples cool. 
 
7. Examine the plankton under a microscope. 
 
 
Observing Plankton 
 
The Microscope 
A microscope is essential for learning about plankton.  Low powered 
binocular microscopes are best – with at least 20 or 40 times magnification.  
For best viewing use a microscope which has a light source both from above 
and below your sample. 
 
Many primary schools will have binocular microscopes.  Keep them in good 
condition by: 
1.  Keeping them covered when they are not in use. 
2.  Supervising children at all times while they are using microscopes. 
3.  Moving slowly and carefully around microscopes. 
4.  Turning off the microscope’s light when you are not using it. 
5.  Placing the electric cord away from foot traffic. 
 
 
What to do 
1. Using a straw or eyedropper, drop some water from the sample you 

collected into a lens. (Obtain lenses by asking parents for pairs of old 
glasses or ask your local optometrist for spare old lenses.)  

2. Turn on your microscope. 
3. Carefully place the lens under the microscope. 
4. Turn on the light. 
5. Adjust the eyepieces by keeping your eyes against the eyepieces and 

gently and slowly turn the focus knob to get the clearest view. 

straw 

lens 

water sample 
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6. Move the lens slowly to view the different plankton. 
 
What you will see 
 
Phytoplankton 
The terylene mesh you made your net from should be fine enough to collect 
the larger types of phytoplankton – which are mostly algae. 
• Look for green structures in the water. 
• Some will be ball-like structures, made up of many smaller green balls. 
• Others will be simple green spheres. 
• Most will be long chain-like structures. 
 
 

The long hair-like structures are 
called flagellum. 

 
 
 
 
 
 
 
 
 
 
 
 

Cosmocladium 
non-flagellated cells 
(approximately 45μ  - 100μ 
in length) 

Spirogyra 
unbranched filaments 
(greater than 100μ in length) 

Volvox
flagellated cells 
(approximately 45μ  - 
100μ in length) 

 
 
 
 

μ = micrometre, which is one 
thousandth of a millimetre 
(which in turn is one 
thousandth of a metre!) 

Zooplankton 
Remembering that zooplankton are animals – you will see them moving 
through the water – in a variety of shapes and sizes.  There are three main 
groups to look out for: 
 
1.  Cladocera 
Cladocera (commonly called water fleas) are very common and often found 
in large numbers.  They are filter feeders and swim by ‘rowing’ with their large 
antennae in a series of jerks. 
 

Daphnia – water flea
Up to 5.0mm in length. 
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2. Ostracods 
Also known as seed shrimps, ostracods are not true plankton in that they like 
to live around underwater plants.  At first they look like seeds or spheres 
gliding through the water, but if you look very closely you may see their legs 
protruding from the hard shell.  Seed shrimps are often found in large 
numbers, feeding on plants and other animals. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Side view of a seed shrimp – 
approximately 2.2mm in length 

shell 

The two shells are 
joined at the top 

Legs protruding from bottom of 
shells. 

eye 

Top view of a seed shrimp –
approximately 2.2mm in length 

 
 
 
3. Copepods 
Copepods are a diverse group of zooplankton ranging from filter feeders to 
those they prey on young water fleas and seed shrimps.  They have long 
antennae and many visible body segments.  Some copepods glide through the 
water with a pair of horn-like antennae out-stretched, while others ‘leap’ 
through the water using their legs, body and antennae.  Look out for females 
carrying egg clusters. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

eggs
 

female cyclopoid with eggs
(less than 3mm long) 

male cyclopoid 
(less than 3mm long) 

Cyclopoids have a 
single eye only 
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PLANKTON RECORDING SHEET 
 
 
The amount of plankton you find will vary during different times of the year.  
Keep a record of what you find and see if you can see patterns – i.e. when 
plankton is most abundant and when it is relatively scarce. 
 
 
Name:  __________________________         Date:  ___________________ 
 
School:  ______________________________________________________ 
 
Location:  ____________________________________________________ 
 
Location Type:     Stream     River 
(Please tick)    Pond     Swamp 
     Lake 
 
 
Use the scale below to record each type of plankton as being abundant, 
numerous, few, rare and absent. 
 

Plankton Type Abundance (please circle) 

Algae – round abundant numerous few rare none 

Algae – filaments abundant numerous few rare none 

Other algae abundant numerous few rare none 

Water fleas abundant numerous few rare none 

Seed shrimps abundant numerous few rare none 

Copepods abundant numerous few rare none 

Other Zooplankton abundant numerous few rare none 

 
 
What kind of plankton is the most abundant?  ________________________ 
 
What kind of plankton is the most scarce?  ___________________________ 
 
 
Compare your findings with other locations and wetland types.  You could 
also come back to the same place at a different time of the year and compare 
your findings. 
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IV. OBSERVING BIRDS  
 
Wetlands are home to a diverse range of birds.  To make your trip to a 
wetland more enjoyable learn to identify the following species: 
 
Native Birds: 
 
Herons 
• white-faced heron 
• cattle egret 
 

 
• Australasian bittern (related to the 

herons) 

Ducks 

 

fernbird 

fantail 

• grey teal 
• paradise duck 
 

 
• shoveler 
• grey duck (parera) 

 Others 
• harrier hawk (kahu) • fernbird (matata) 
• pukeko • spotless crake 
• kingfisher (kotare) • spur-winged plover 
• fantail (piwakawaka) 
• grey warbler 

• tui 

 
Introduced Birds: 
 

 • mallard duck 
• Canada goose 
• Black swan 
 
 
There are numerous books available with colour photos or illustrations of the 
different birds listed above.   
 
1.  Find out which birds are common, and which are rare.  Discuss some of 

the reasons why some birds are common while others are not.  
 
2.  Find pictures showing special adaptive features of different birds:  
 
• Look at the different types of feet – why are some webbed and some not? 
• Look at the different body shapes – what different advantages do they 

have?   
• Do different birds have different shaped beaks?  Why? 
• What colours are the different birds?  Why do you think some are bright 

colours while others are more camouflaged? 
• Other features to take note of include wing span and wing shape, the 

shape and length of tails and different flight patterns. 
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Indicator Species 
 
Some birds are very particular about where they live and will only be present 
in a place if conditions are to their liking - in other words if there is a healthy 
ecosystem present.  These are termed indicator species.  For wetlands the 
Australasian bittern and fernbird can be used as indicators of a healthy 
environment. 
 
 
Australasian Bittern 
 
Although bitterns are large birds, they are well camouflaged and rarely noticed 
by passers-by.  If disturbed you can identify them while they are flying – they 
are about the same size and colour as a harrier hawk but their long necks are 
pulled in like a heron. 
 
If your class group does disturb a bittern, stop immediately and stay quiet – it 
may land nearby.  A slow steady approach may take the class close enough to 
see the bird pose in a trance-like manner, exposing the beautifully marked 
neck and chest. 
 
Any sightings of a bittern should be recorded and reported to the Department 
of Conservation. 
 
 
Fernbird 
 
This secretive bird is also often over-looked by visitors to wetlands, but can be 
quite numerous in healthy semi-modified habitats.  Unfortunately with the loss 
of suitable wetland habitat fernbird numbers have dropped significantly in 
recent years. 
 
Borrow a CD or tape recording of fernbirds calling from your local 
Department of Conservation office and get permission to make your own 
copy.  Learn to imitate the call before you visit fernbird country.  While 
visiting a suitable boggy area take a tape recorder to call up the birds or call 
yourself.  Keep still and quiet and with luck an answering call will signal the 
presence of fernbird.  Call again and often you may see a slight movement in 
the vegetation nearby. 
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V. Underwater Plants 
 
Water Weeds 
Ask any person who has spent many years living/working/visiting the 
countryside and they will tell you how many of the waterways in the Waikato 
area have become clogged with water weeds over the last 20 years or so. 

For more information on 
aquatic plants check out the 
following website: 
http://www.niwa.co.nz/rc/
prog/aquaticplants/species  

 
Underwater weeds such as the exotic oxygen weeds Egeria and Lagarosiphon, 
and hornwort can completely dominate open water – spreading across the 
bottom and covering waterways from bank to bank.  In clear, deep lakes these 
water weeds can grow extremely high, forming dense mats in the water 
column. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Oxygen Weeds 

Lagarosiphon – can 
grow up to 6 metres 
tall in clear, deep 
lakes. 

Egeria – can 
grow up to 6 
metres tall in 
clear, deep 
lakes. 

Hornwort 
- can grow up to 
10 metres tall in 
clear, deep lakes. 

 
 
 
 
The above plants are fast growing and will outcompete and/or smother 
slower growing native plants.   
 
Many water weeds are spread from one locality to another by people – mostly 
unintentionally.  Pieces of plants can be carried on boat trailers, in boats, in 
fishnets and even attached to clothing and gumboots. 
 
 
 
Back at School 
• Design a sign that could be displayed at boat ramps or fishing jetties, that 

encourages people to stop the spread of problem water weeds. 
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Bladderworts 
The bladderwort is an example of a native aquatic plant that has found it hard 
to survive the onslaught of vigorous exotic species.  It’s an unusual 
carnivorous plant that prefers the slightly acid waters of peat lakes, and was 
once locally common in the Waikato.  Today with loss of habitat and 
competition from invasive species it is on the threatened plant list. 

 
The minute ‘bladders’ capture and digest plankton from the 
surrounding water.  Zooplankton activate a bladder by 
brushing past hairlike triggers that surround the opening.  
The bladder then springs open and the plankton is literally 
sucked inside. 

‘bladders’ 

Bladderwort 
- grow up to 15cm 
(0.15m) tall in deep, 
clear peat lakes and 
up to about 7cm 
(0.07m) tall in 
swampy areas.  

Back at School 
Find out more about carnivorous plants: 
1.  Where do they grow and why?   
2.  Why have carnivorous plants developed this feeding 
habit? 
3.  How many native species of carnivorous plants are there 
(both terrestrial and aquatic) and where are they found?   
4.  Compare the height of bladderwort with the heights the 
water weeds on page 47 can grow to.  Why do you think 
native aquatic plants are disadvantaged when these weeds are 
present? 
 
Lake Serpentine and Nitella 
Located near Ohaupo, Lake Serpentine is a good example of 
a lake that is being managed to ensure that native underwater 
plants can exist without competition from exotic species 
(water weeds). 

 
Lake Serpentine is a peat lake with a water pH of around 5.  It is unique in the 
Waikato in that it has had minimal farm run-off going into its waters (less 
nutrient run-off).  This, combined with the fact that there are no exotic water 
weeds present, means that the 
native species present are doing 
well.  One such plant is Nitella 
hookeri.  
 
However, introduced pest fish, 
such as koi carp and rudd are 
threatening the underwater 
habitat of Nitella.   
 
Koi carp 
Koi carp can kill off areas of 
Nitella by both physically 
uprooting them and by reducing 
the clarity of the water (reducing 
the amount of light available). 

Nitella  
– grow up to 60cm 
(0.6m) tall in lakes 
and only about 5cm 
(0.05m) tall in 
rivers. 
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Koi carp feed by burrowing and ploughing the bottom sediment – uprooting 
plants as they go.  They literally ‘vacuum’ up the sediment off the lake bottom 
and sift out food.  The sediment then passes through their gill cover openings 
and billows out into the water, causing the water to become cloudy.  This 
cloudiness means that not enough light can penetrate the water, causing Nitella 
plants not already uprooted to die. 
 
Rudd 
Rudd also cause a direct decline in Nitella numbers by feeding on them. 
 
The Department of Conservation together with Environment Waikato, is 
working to eliminate koi carp and rudd from Lake Serpentine. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

rudd 

Koi carp

 
Back at School 
 
• Why are Nitella plants dying off when koi are present? 
• How do you think introduced fish have got into lakes such as Lake 

Serpentine?  Why is it important to stop them spreading further? 
• Why would someone want to introduce pest fish into a lake or river? 
• What management procedures do you think could be put in place to 

ensure illegal introductions of fish do not take place? 
• Design a poster or information panel showing why pest fish should not be 

spread between water bodies. 
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