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3.3 Research into water bodies, 
organisms and water quality

Graduate Biologist Ludmila Wieczorek ANU, Loki Schmidt Foundation

Short description and goal
As a result of the classification of water organisms, the ecological relationships in the 
ecosystem of a water body will become understandable and water quality assessment 
will be made possible. In addition, the macroscopic-biological research on the forms of 
animals enables a classification of the degree of eutrophication in standing water bod-
ies.

The goals of this unit are that: Participants learn about the life cycle of organisms; learn 
to identify some of them; and learn to observe that some organisms are more tolerant 
of polluted water conditions than others.

Basic conditions
Target group ............... Children and youths aged 10-14 with or without parents and oth-

er adults
Location ...................... outside, where the bodies of water are
Material ...................... see worksheets
Time frame .................. 3-4 hours

Background knowledge
Introduction – Water Quality and Aquatic Macroinvertebrates

Aquatic Macroinvertebrates are found in lakes, streams, ponds, marshes and puddles. 
These are animals without a backbone living through one stage of their life cycle, usual-
ly the nymph or larval stage in water bodies. The life cycle of a Macroinvertebrates goes 
from egg to adult form and can undergo either complete or incomplete metamorphosis. 
Complete metamorphosis has four stages: egg, larvae, pupa and adult. Organisms that 
undergo complete metamorphosis include true flies, beetles and caddis flies. Many of 
these organisms are aquatic for the egg and larval stages, but not in the adult stage. 
Incomplete metamorphosis has three stages, egg, nymph and adult. Organisms that 
undergo incomplete metamorphosis include stoneflies, mayflies, dragonflies and true 
bugs. The length of the life cycle of a Macroinvertebrate can vary from less than 2 weeks 
for some midges and mosquitoes to two years or longer for some stoneflies, dragonflies 
and the dobsonfly.

Living organisms can serve as an indicator of water quality. Here, the importance of 
aquatic organisms for controlling water quality will be considered. Organisms have a 
huge influence on water quality. Phytoplankton produce large amounts of organic ma-
terial through photosynthesis and release large quantities of oxygen into water during 
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this process. This in turn has a pronounced effect on pH and concentration of carbon 
dioxide and dissolved oxygen in water. While some organisms cannot live without oxy-
gen, other organisms cannot exist in environments with oxygen. There are individual 
organisms which can live in Good Water Quality, Fair Water Quality and Poor Water Qual-
ity. In the process of monitoring lake water quality, research teams collected an enor-
mous amount of information about: water clarity; water temperature; dissolved oxygen 
levels; and biological information, including counts of phytoplankton, zooplankton and 
bottom dwelling organisms. Looking at each parameter individually provides valuable 
insights into a lake ecosystem, but it is important to recognize how these factors in-
teract and influence one another. Scientists have worked hard to develop appropriate 
multi-parameter indices that can help describe the health of a water body.

The trophic classification of lakes results from the division of a trophic continuum into a 
series of categories called trophic states. The trophic state of lakes is indicative of their 
biological productivity, that is, the amount of living material supported within them, pri-
marily in the form of algae. The least productive lakes are called oligotrophic – an exam-
ple of which is the Ohrid lake in Macedonia – are typically cool and clear, and have rela-
tively low nutrient concentrations. The most productive lakes are called eutrophic and 
are characterized by high nutrient concentrations which result in algal growth, cloudy 
water, and low dissolved oxygen levels. Those lakes with a trophic status that falls along 
the continuum somewhere between oligotrophy and eutrophy are termed mesotrophic.
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Activities

Time table Content Method Material

Module 1, 20 minutes

a) Water acoustic game 
b) Dialogue about back-
ground knowledge

The acoustic rain game 
as greeting form. Pres-
entation of the back-
ground knowledge in 
relation to the concept.

The participants make 
a circle. Moderator 
makes sounds with 
hands. Observance of 
freshwater habitat and 
the animals. 5 minutes 
calm

Module 2, 15 minutes

Making chemical for-
mula of water density 

Explain that the water 
has highest density and 
gravity with 4 °C 

Making chemical for-
mula of water density

30 red circles and 60 
blue circles 30 long 
straw and 30 short 
straw (25% of length)

Module 3, 10 minutes

Division of children into 
groups

Division of children into 
groups - Sense game 
with water plants.

Divide students into 
teams of four or five

Lycopus europaeus, 
Juncus effusus, Mentha 
aquatica, Iris pseuda-
corus or other plants

Module 4, 20 minutes

a) Making small fish 
nets

b) Dispersal of materi-
als and explain the 
activities 

The participants make 
a robust fishing net. 
The participants get 
given materials. They 
will study two parts 
of freshwater habitats 
– shallow and deep 
areas.

a) The members fasten 
a colander on the stick 
with a wire and tape. b) 
transfer water, handle 
organisms gently

a) Colander, stick 2 m, 
wire, tape, 2 metre 
wooden stick

b) Big and small buck-
ets, bowls, paintbrush, 
loupes, moor base, 
stick, forceps

Module 5, 60 minutes

Working in teams

60 minutes

Looking for water or-
ganisms and looking 
at the type of organ-
isms in identification 
keys, write into table 
to evaluate common 
organisms – classify 
them, determine water 
health.

First, the group mem-
bers may find some 
adult or immature 
insects and so on, and 
can classify and count 
them.

• pieces of paper

• identification keys

• table to evaluate 
common organisms

Module 6

Creating a big water 
picture

20 minutes

All participants create a 
picture.

Making of colours with 
curdcheese and pig-
ments.

Creating a big water 
picture, put plants and 
picture of water ani-
mals into the picture.

2 kg of curdcheese and 
blue and green pig-
ments

Grey wrapping paper. 
2 x 1 m picture of water 
animals. Plants from 
water habitat. Paint-
brush, eraser.
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Worksheet 1

Module 1: 20 minutes

a) The acoustic rain game as a form of greeting

The members make a circle. Moderator makes a sound with his / her hands; the partici-
pants make the same sound. Very good effect with 20 to 30 people.

When i do this action, i stay face to face to the first person and make a sound with my 
hands. The rain starts:

1. I rub my hands and then the first person begins to make the same sound, I go to the 
next person and do the same sound to the next person and I continue until I’ve given 
the sound to all people in the room.

2. The second sound is finger-clicking. I make this sound to all participants again.

3. The third sound is clapping on my legs.

4. The fourth sound is fast clapping.

5. Slow clapping on my legs again.

6. Finger-clicking.

7. Rubbing my hands together. After that I will gesture to everybody to stop making 
sounds. The rain stops.

b) Presentation of background knowledge in relation to the concept

Discuss characteristics of freshwater habitats, living organisms and aggregate states of 
water. The member describes the plant and animal life that they would expect to find 
there. Observance of freshwater habitat and the animals. 5 minutes calm.
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Worksheet 2

Module 2: Making a chemical formula for water density. 15 minutes

Creating a water molecule. Each molecule of water is made up of two atoms of hydrogen 
H connected to one atom of oxygen O. This is summarized in the familiar formula, H2O. 
However, due to »hydrogen bonding« – the attraction between the positively charged 
hydrogen atom of one water molecule and the negatively charged oxygen atom of an-
other water molecule – water molecules are attracted to each other like small magnets. 
The same thing occurs between several water molecules. Water order in hydrogen bonds 
results when water cooled below 4 ° C results in an anomalous decrease of density. The 
water has highest density and gravity at 4 ° C.

Figure one: 25 ° C. Lay red circle (oxygen) and two blue circles (hydrogen) on the floor, 
connecting them with two long straws at an angle of 104 - 45 °.

Figure two: 4 ° C. Do the same with the short straw, which should be 25% of the length 
of the long straw.

Show me 4 fingers and say out loud: »The water is heaviest at 4 ° C«.

Discuss with a group why these facts are very important for water organisms.

Materials: see table
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Worksheet 3

Module 3, 10 minutes

Division of children into groups – Sense game with water plants.

Divide students into teams of four or five.  You need 4 or 5 different shore-plants. Every-
one makes a circle. The children put their hands behind their backs, you put one plant 
into the hands of each child. Each child walks backwards towards the other children, 
feeling the other plants with their hands, but not looking. The two children with the 
same plant have to find each other. Each pair of children gets given a teams name, for 
example Mentha aquatica or Lycopus europeus.

Worksheet 4

Module 4

Team members make a robust fishing net. They fasten a colander onto the stick with a 
wire and tape. Teams get given the materials. Demonstration of how to find organisms.

Transfer water from habitat into the buckets, bowls and magnifying glasses. Explain to 
members that they will study two parts of freshwater habitats ─ shallow and deep areas. 
Demonstrate this. Explain to participants that they have to handle organisms gently and 
that they have to return them into the water carefully. Demonstrate this. Each partici-
pant has to catch some organisms a few times.

Questions
Where do you find the organisms?
Tell members they have to decide for themselves what to observe. They should record 
where different organisms are found and the conditions or characteristics of the place.

Include the following information about where they are found:
Are they in a shady or sunny area? Is the bottom gravel, sand, or something else? Is the 
water shallow or deep? Is the water moving really fast, or sort of slow, or not moving at 
all? Are there trees or grasses or reeds, or no plants at all along the bank? Are there any 
man-made objects nearby? What are they? Be specific about what is observed.
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Worksheet 5

Module 5, 60 minutes

Working in a team
Observe the organisms.

Question
How many different organisms can you find?
Observe the organisms closely using a magnifying glass. For classification, place the 
small organisms in front of the loupe to see them better. What features or characteris-
tics does the organism have? How does it move? What colour is it? Does it have a head? 
Does it have legs? What do they look like and how many legs do they have?

Observe and record the different kinds of organisms using the recommended keys.
How many different kinds have you found? Which number and name do they have? 
Make up a table to evaluate common organisms. Record all of your data on a table with 
a stick and mud.

Count the organisms.
Write if possible with »moor base« (moor base is a natural fluid found in a bog. It is im-
portant to demonstrate that it is possible to write with a stick and base, or with mud). 
Using a paintbrush allows a careful touch for making records of animals. In your evalua-
tion, record the name and number of common organisms. Determine water health using 
the evaluation and findings.

Questions
How many different kinds of organisms did the participants record? How many were 
they likely to find? Is there a lot of diversity in the water habitat? What are the organisms 
called? What questions should one ask when bio-monitoring for water quality? What 
might this answer tell us about the water quality of this ecosystem? Is our water in good, 
fair, or poor shape?

What would make the body of water and its banks better?
Participants learn that water quality can affect the number and variety of organisms that 
live in and around it. With the use of picture keys, members classify common aquatic 
macro- invertebrates based on their physical characteristics. Participants also learn that 
some species of aquatic organisms can be monitored and therefore act as biotic indi-
cators of water quality. Participants observe that some organisms are more tolerant of 
polluted water conditions than others. Participants learn about food chains. This leads 
them to study the characteristics of populations and communities.
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Table to evaluate common organisms and water quality
Animal groups that 
we found

 Group Number of differ-
ent forms of each 
species

How to evaluate the 
number of different 
forms

Evaluation Quality 
class

Stonefly larvae 2 or more

1

A

B

Dayfly larvae 3 or more

1-2

B

C

Caddy larvae 4 or more

1-3

B

C

Shrimp 1 or more C

Hellgrammite D

Water louse D

Leech 4 or more D

Mud tubular worm D

Fresh water mussel Not important

Snail Not important

Flatworm Not important

Mosquito larvae Not important

Fly larvae Not important

Beetle Not important

Water bugs Not important

Total number Decision grade
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Legend
Table to evaluate common organisms and Water Quality
method following Xylander/Naglschmid (1984)

How to use the table:
1 column – Group – write cross if you find this group
2 column – write rate of different forms of this Group
3 column – explanation for column 4
4 column – decide:  A or B or C or D

At the bottom of the table:
●● After addition you get the total number of animal groups and forms of species
●● Decision which water quality the water body has:

A oligotroph
B mesotroph
C eutroph
D polytroph

Links and Literature
●● www.ncsu.edu/sciencejunction/depot/experiments/water/lessons/macro/
●● www.pomperaug.org/get_involved.htm
●● Baur 1980, Meyer 1990: Indikatorformen für die 

macroskopisch-biologische Wassergütebeurteilung
●● Edward F. Dollan 1997: Poisoned waters. Cobblehill books
●● Peter Swanson 2001: The drop of life. North world press
●● Symposium on Water – Education – Future ISBN 978-3-940-785-09-1




