1) Thermal properties:

a) Liquid at room temp - should be a gas like H2S. Building a body largely from a liquid gives flexibility and support.

b) High specific heat capacity - lots of energy needed to break bonds and increase kinetic energy of the molecules i.e. raise the temperature (4.2 x 103 J of heat needed to raise temp of 1kg water by 1(Celsius). Water cools down and heats up very slowly. Living things retain heat very well. This ensures that their enzymes are at their optimum temperature and that chemical reactions in cells take place at a relatively fast rate. Endothermic animals can maintain their temperature without having to expend too much energy.

c) High latent heat of vaporisation - lots of energy needed to change liquid water at 100(C to a gas at 100(C i.e. to break the bonds. Use for cooling e.g. sweat. This is used by endothermic animals to maintain their temperatures at enzyme optima. Many organisms including plants use evaporative cooling to prevent protein denaturation.

2) Density:

a) It is easy for organisms to float in water. Aquatic organisms do not expend energy for support.

b) Ice floats - 4(C is the maximum density - gets less dense from 4(C - 0(C. When water freezes, it is likely to form ice on the surface providing a habitat for organisms beneath. Water at the bottom will tend to be 4(C, preventing freezing in cells; ice crystals can be very damaging to membranes.

3) Viscosity - not an unusual feature - but good for transport - flows easily. Viscosity also provides lubrication e.g. between the pleural membranes in mammalian lungs.

4) Solvent properties - dissolves polar and ionic substances - does not dissolve non-polar substances like fats. This feature enables transport in both plants and animals and ensures mineral supply for plants. Dissolved substances also react together more quickly.

5) Chemical properties - e.g. in photosynthesis, respiration and hydrolysis. Metabolic reactions also depend on the solvent properties of water so that particles can collide easily.

6) High surface tension - cohesion e.g. pond skater - due to H bonds. In addition the fact that water molecules stick together means they can travel in long unbroken columns e.g. in xylem.

7) Transparent – Vital for plants and algae in water, enabling light to penetrate for photosynthesis.

8) Immiscible with fats – membrane structure depends on the hydrophilic and hydrophobic properties of the different ends of phospholipids.

