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Ponds and safety

Developing school grounds for science

In the UK, two thirds of
freshwater animals and
plants live in our ponds
They are a valuable habitat 
and home to both common 
and rare species

Developing school grounds for science

Constructing a pond

Adaptations
All animals need oxygen to live but if the 
animal lives in water and doesn’t ‘breathe’
how does it get the oxygen it needs?

Different pond invertebrates have 
adapted different mechanisms 
to to overcome this problem.Layers of

pondlife

Curriculum concepts

Creatures in the pond

Photosynthesis

Ecological 
Relationships
Ponds and their inhabitants 
provide an excellent 
demonstration of feeding 
relationships and the principle
of pyramids of numbers. 

VERTEBRATES
Fish: e.g. Stickleback, 
Perch

Amphibians: e.g. 
Natterjack toad, 
Great crested newt

Birds: Heron, ducks

INVERTEBRATES
Flatworms, Leeches 
and True Worms
Flatworms are unsegmented 
and have a flowing movement. 
Leeches and worms are 
segmented, but leeches 
possess suckers with which 
they produce a characteristic 
‘looping’ movement.

Snails
Snails have a soft body 
encased in a hard, coiled 
shell. They move over surfaces
using a muscular foot.

Waterfleas, Shrimps 
and Water Hog Lice
Crustaceans range from 
microscopic planktonic 
forms to larger organisms, 
all with a hardened body 
surface. 

Spiders and Mites
Spiders and mites are 
distinguished by four pairs 
of legs. Spiders, unlike mites, 
have two distinct body parts.
Mites are generally small 
and globular, and come in 
many colours.

Insects
A very diverse and successful 
freshwater group, generally 
they have an aquatic larval 
phase and a flying adult 
phase. They are characterised 
by having three distinct body 
parts and six legs.

The success of any pond is in its construction, this is best achieved by
maximising the amount of vegetation in the pond, especially by having
a mixture of emergent, submerged and floating leaved plants, growing
together. The shape of the pond matters less than the variety of plants
it can support. Good education ponds need lots of biodiversity which
can be achieved by avoiding fish and filling the pond with water that’s
as clean as possible, for example rain water collected from a roof.

Management
The secret to any wildlife management is to do little and often. 
This helps to reduce the disturbance of the site.  
It might be that you do not need to do any management at all 
or you might simply need to remove the rubbish that has blown 
in, but check for life clinging to the underside first.

Students of all ages enjoy pond dipping. 
There are some important health and safety 
considerations when considering designing and
developing ponds for use by schools such as
water borne diseases and ‘slips and trips’. It is
essential to carry out risk assessments in 
accordance with LEA guidelines for all activities
associated with ponds. Good pond designs can
reduce some of these risks by making use of
platforms, flagged edging or raised ponds and
even strategic planting of vegetation.

Invasive plants are plants 
which are not native to the UK,

they have usually escaped 
from garden ponds.

Images provided by Centre for 
Ecology and Hydrology

Invasive plants

School ponds provide a very practical way to learn
the principles of ecology and the relationship
between man and his environment.
Aquatic habitats provide a very different habitat to terrestial 
systems but many of the organisms found in a pond are the 
larval/juvenile stages of terrestial organisms.

Invertebrates have different tolerances to oxygen concentration 
and pollution in water. The species in ponds and their abundance 
can be used to determine the water quality and monitor 
any changes over time.
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Appropriate planting provides food and protection
for the majority of the animals in a pond. 
Few animals will be found in the open water.
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Ponds are complex habitats in
which all the plants and animals
depend on each other.

Filamentous algae and pond weed readily reveal chloroplasts
under a microscope and Elodea leaves are ideal to demonstrate
cytoplasmic streaming.

Plants such as water cress are
a good source of material to
homogenise to isolate
chloroplasts by 
centrifugation.
Aquatic plants 
can be used with
oxygen electrodes 
or with a carbon
dioxide sensor to
study the rate of
photosynthesis.
Duckweed can be
used for growth 
experiments. 

www.britishecologicalsociety.org

www.britishecologicalsociety.org

www.fba.org.uk

www.pondconservation.org.uk

AIR
There is a lot less oxygen in water than 
there is in air and so some animals have 
adapted to get their oxygen straight from 

the air even though they live in the water.

Mosquito larvae have a small tube
which acts like a snorkel and is
always above the surface of 
the water.

Water boatmen carry a bubble
of air with them just like a
scuba diver. 

SIMPLE DIFFUSION
The smallest pond invertebrates, like the

Hydra, allow the oxygen to diffuse through
their skins (cell membranes).

Tubifex worms are found in most ponds
and are usually in the mud near the 
bottom where there is even less oxygen.
They are red because they have 

haemoglobin similar to human haemoglobin.
This helps the worms to make the most of 

what little oxygen there is.

GILLS
Larger invertebrates 
cannot rely on diffusion to
get their oxygen so they
have adapted a variety of 
different gills.

Gills work just like lungs in
that they have a large 
surface area, are very thin 
and the circulatory system 
maintains the diffusion gradient.

Some Mayfly nymphs have visible gills on the side of
their bodies, water flows over the gills and the oxygen, 
across the gills into the blood.

Water
Flea

The Great Diving beetle
can tackle creatures
larger than itself 
– even small fish!

Some Caddisfly larvae protect
their delicate bodies by making 
camouflaged cases out of leaves,
twigs and stones

Pond Skaters have hairs on their
feet which trap air and allow them
to stand on the waters surface.

Tadpoles are cannibalistic and
will devour their siblings with

their tiny teeth if food
is in short supply.

Water Spiders survive
under water by making 
a bell shaped web out of
silk, which they fill with
air collected on their
bodies from many trips
to the surface.

Online support is available where you see this symbol

Floating Pennywort

Australian Swamp Stonecrop

Image provided
by Rachel Scopes

Image provided 
by Rob Petley-Jones

Image provided 
by Hilda Canter-Lund
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