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Where does salt come from?

The salts that cause salinity come from rain, oceans and the weathering of rocks and soil.

Salt from rocks

Salt can be released into surface and groundwater by the weathering of rocks. Many rocks contain high levels of sodium and potassium, the major elements that make up the most common salts. Weathering breaks down minerals and allows these elements to dissolve in water moving through the regolith.

Sedimentary rocks that originally formed as layers on the seabed may also have higher levels of salt trapped inside them. This salt is also released by weathering. A geological understanding is very important to unlocking the causes of salinity.

Salt from the sea

Anyone living near the sea will be familiar with sea spray being deposited on cars and house windows. The white deposit is actually tiny salt crystals that have grown as the water has evaporated and left the salts behind. Sea spray is also carried inland by the weather and falls on the soil where the salt is either left behind in the soil after evaporation or is washed into the groundwater by further rain.

Salt from rain

Although rain seems fresh, each drop carries small amounts of salt. Over many years as the rain falls and later evaporates from the land, salt concentrations in the soil increase. The salt concentration of rain near the coast is higher than that which falls further inland.

Inland salt

The Australian continent is old, worn down by millions of years of erosion. It is mostly flat with many low lying areas. Inland areas of Australia are also very hot and dry. Rivers and creeks that drain towards central Australia into very low, very dry places do not flow into the sea. Instead, they flow into inland lakes that frequently dry out, forming very salty lakes and dry salt pans once all the water is evaporated. The salt crystals that form on the dry lake beds can be wind blown into nearby soils and sediments. When it does rain, this salt dissolves and is carried down into the watertable.

The salt cycle

Salts are cycled through the environment by a number of interconnected processes.

Salt out

Rivers carry huge amounts of salt to the sea, helping to remove salt from groundwater that drains into them.

For example, the Murrumbidgee River carries about a tonne of salt every day past each town on its way through New South Wales.

If the flow of the river is reduced, this also reduces salt removal from upstream. Every river, creek and waterway carries salt and each time there is a drought the salt removal process slows and the salinity of the remaining water in surface waterways increases. On such a dry continent the flushing of salt from soil into groundwater and the movement of groundwater into waterways and out to sea is a slow process.

Some salts end up in inland salt lakes. Salt builds up in these places and has very little chance of being moved back out to sea. Some salt lakes have very thick layers of salts lining their bases and shed salt into the local environment through the action of the wind. 

Salt in

The salts carried in groundwater to rivers and out to the sea help to maintain the ocean’s high salt concentration and may also become incorporated into sediments being formed there. Over time, the sediments gradually form hard rock and are eventually brought to the surface again by tectonic forces. By this process they again return salt to the water on the surface as they are weathered.

Rocks formed by other processes also form salts as they weather. These salts enter the soils and groundwater close to where they form as water from rainfall washes through the regolith.

Salt from the sea is caught up in sea spray and carried inland by strong winds where it falls in rain. This salt is either left in soils by evaporation or is carried into groundwater.

Salt and the watertable

Water can become trapped between the surface of the earth and a layer that does not let water through, such as clay or rock. The watertable refers to the upper level of this mass of groundwater. How close the watertable rises towards the earth’s surface depends on the depth of the impervious layer upon which the groundwater rests. It also depends on and the amount of water trapped there. Usually the watertable is several metres below the surface of the earth and at this depth the roots of trees of trees and plants are unable to penetrate it.

Removing trees and shrubs lets more water through to the watertable. The watertable will rise closer to the surface if the amount of water entering the groundwater flow system is much greater than water leaving the system.

Balance

In Australia, the dry climate that has persisted for a very long time has favoured salt accumulation in some soils and groundwaters. In undisturbed areas the groundwaters have remained deep below surface soils and have not caused salinity problems in many places even though they are quite saline. Slow leakage of the groundwater into rivers and creeks has allowed the removal of salt to the sea without causing salinity problems in the surface waters. A kind of balance has existed.

Since European settlement, large areas of Australia have been cleared of trees and other vegetation for both unirrigated - dryland - farming and irrigated farming. This has disturbed the balance. Trees and shrubs help keep the groundwater well below the soil and the surface. Once they are removed, more water reaches the watertable and groundwater slowly rises towards or even to the surface, soaking the soil it passes through as it evaporates. The salts remain behind and the soils become saline and eventually so salty nothing can grow. Surface waters eventually become more saline too and may end up too salty for humans or animals to drink. 
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Jolly et al. 2000, reproduced with the permission of CSIRO Australia.
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