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It does seem odd that the sphere of spinning matter on which we stand has been called 'The Earth', since water is the most abundant liquid on this planet and is essential to all living things. It is no ordinary molecule..... 

Water has many forms, uses and meanings throughout the World. The main reasons for it being ingrained in our cultures and symbolism is that it is vital for our survival as living organisms. Water supports, flows, dissolves, surrounds.

"...the great mother of a medium that makes it all possible is seldom mentioned. Water is so commonplace it has become something like life, taken for granted and never thought about." - writes James Lovelock in his book 'GAIA: the practical science of planetary medicine'

This newsletter will look at different aspects of water in the lives of plants and animals and also include some global and historical perspectives with some experiments for you to try.

To a psychologist, water may represent the deeper layers of the psyche. In many religions it symbolises purification - as found with baptism and ritual cleansing - used for babies to wash away the sins of ancestors and parents. The availability of water determines the abundance and distribution of terrestrial organisms, including ourselves. Even organisms surrounded by sea water may find it difficult to fight against the strong pull on the water inside them by the water around them. Similarly, plants growing in a desert find themselves stressed by the intense heat (and lack of water) around them in the daytime. They survive by having fleshy stems able to store water; and some plants such as cacti also have leaves which are spikes to reduce water loss from the plant. 

Nearly all reactions inside living cells take place using water as a common denominator and solvent. The chemical and physical properties of water are unique.

At zero degrees Celsius and colder, water forms the crystalline structure we call ice. Ice is less dense than liquid water, which is why it floats. This is essential to pond inhabitants in winter, since the ice serves as a protective layer to the plants and animals beneath.

97% of the world’s water is in the form of sea water, 2% is frozen as ice caps and glaciers and the remaining 1% is ‘freshwater’ (1/5 of which is in Russia’s Lake Baikal). However, not all of this 1% of freshwater is available to us, since there are large reserves beneath the Earth’s surface which are too deep to economically tap. The total amount of water is (approximately) 322,280,00 cubic miles. 

Another way to grasp the amount of water on this planet is to ask: If I drank all the water in the world, how big would my belly have to be? How long would it take?

Since the volume contained within a spherical object is 4/3 x π x the radius cubed. This means that your belly would have a radius of 425 miles (684 km); your head would have to be 850 miles (1368 km) from your feet and you would be 160 times taller than Mount Everest. The Earth’s atmosphere would come up to your belly button. If you could drink 4.5 Litres (1 gallon) every second, day and night, it would take about 11, 279,800,000,000 years (about 11.25 billion years) to drink the lot! The Earth is approximately 4.6 billion years old. 

Already mentioned are the adaptations of some desert plants to water stress. In what other ways are plants affected by the presence or absence of water?

In the extreme case of plants growing in water, the plants already have somewhat of an advantage - they started off there. It is thought that all plants evolved from water plants and, over billions of years became more and more complex. Another advantage of life in water is that since water warms up and cools down slowly compared with air, they are safe from the rapid temperature changes that land plants experience between day and night. The leaves and stems of such plants (such as can be seen in ponds) absorb minerals and water from their surroundings. The roots are useful for anchorage.

One disadvantage to these plants is that oxygen is not as readily available to them as it is to land plants, even less so for plants that don’t grow in moving water. Also, as the temperature of water increases, it is less able to hold oxygen - a problem for both the animals and plants in a shallow/ small pond/lake.

Another property of water is that it quickly filters out the red wavelengths of light useful to plants, leaving the blue-green wavelengths, which is why underwater photography tends to appear bluish. To enable floating in water and be close to the surface where light quality is good, aquatic plants may have air bladders externally or stems with air chambers in their stems.

Water and animals.

Since water is the main constituent of nearly all living things, it is vital to us, but why? To us, it is the medium for all chemical reactions in our bodies. It is used to transport substances around the body - both foods, blood and waste materials. For our organs which move as we breathe, water acts like oil in machinery - lubricating our insides. Our eyes are kept in shape - literally - by the hydrostatic pressure, or the supporting nature of water. Because water is not easily compressed, when it is contained it can give rigidity. 
· This hydrostatic pressure also gives earthworms the ability to move quickly and be flexible. 
· Water is essential in the development of mammalian foetuses - the mother’s amniotic fluid supports, insulates and protects.

· In regulating the body’s temperature, water plays a crucial role - through panting and sweating.

· To give us balance and hearing, water is important as the main ingredient in the fluids of the mammalian inner ear. 

· To aquatic animals - especially large ones such as blue whales, water supports their huge bodies (averaging 138000kg or 21735 stone), which would otherwise be impossible to carry on land. 

Water not only transports animals through the oceans and rivers of the world, but plants’ seeds too. Coconuts, when they fall from their mother tree, are surrounded by a thick, fibrous husk - much like a life jacket. This allows them to stay afloat for up to 3 months before the damaging sea water soaks into the seed. If lucky, the seed might land far enough up a beach somewhere (perhaps hundreds of kilometres from its parent tree and its siblings) to germinate and become a seed-producing adult.

In our daily lives we use quite a large amount of water. It has been estimated that various domestic activities use up these amounts of water: 

Taking a bath or shower = 68 -136 litres, 

Brushing your teeth = 4.5 litres, 

Flushing the toilet = 25 litres,

When it comes to foods, our water consumption can be surprisingly high. It takes these amounts of water to produce one serving of:

French fries = 27 litres

Rice = 164 litres

Eggs (2) = 618 litres

A typical dinner = 13,170 litres.

These take into account all the stages in the farming and cooking of these foods.

Some water experiments

1. Using the phenomenon of surface tension, pond skaters manage to spend their time on the surface. They use their front and rear pairs of legs to locomote and steer, and the middle pair to detect vibrations on the surface from insects which have fallen onto the ‘sticky’ surface. Once detected, the pond skater can catch and eat the insect. 

You can demonstrate surface tension by placing a small piece of paper (size of a postage stamp) on the water’s surface (in a glass) onto which you place (very gently) a needle or a paper clip. Eventually, the paper will sink, hopefully leaving the needle on the surface. The ‘skin’ of the water can be broken by carefully dripping a drop of washing up liquid onto the surface. The needle ought to fall.

2. Cleaning water. In this experiment, you will be filtering dirty water to produce (visibly) clean water.

You will need a coffee filter, a funnel (or the up-turned neck of a plastic bottle) and a collecting jar. Mix some soil into some water until it is ‘dirty’ then pour the mixture into the filter (which is in the funnel). Eventually, the resulting liquid ought to be clear. In a discussion, you might want to point out that just because it is clear, doesn’t mean it is drinkable - it will probably contain numerous soil micro-organisms.

3. Make a rain gauge. For this, you will need a funnel made from the upturned neck of a plastic bottle, and a jar for collecting the water. A ruler will also be needed to measure the daily/weekly rain volumes. You can either bury the jar into the ground and place the funnel into it, or have the whole apparatus on the ground. Use centimetres or millimetres to measure the daily/nightly rainfall and be sure to keep records of the data collected.

4. What is in a drop of water? This activity aims to show you just what can be lurking inside a drop of pond water. If you have access to a pond, and microscopes, all you need to do is to collect some pond water -especially some of the brown gunk at the bottom. By putting a drop of this on the microscope slide, you should be able to see some tiny creatures swimming around - some worms, some single celled and others.

If you don’t have microscopes, you can try to make a lens out of aluminium foil (with a pin prick in). Onto the pin hole, drip one drop of pure water - this should give you a lens with which to magnify tiny objects. 
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