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Geophysical Maps - Conductivity at 5-20m from the surface


Electrical conductivity

Electrical conductivity (EC) is the most common measure of soil salinity. Pure distilled water does not conduct electricty very well; it is said to have a high resistance. The more salts dissolved in the water the easier it is for it to conduct electricity. The degree of conductivity is therefore an indirect measure of the amount of salts present in water.

Using a hand held EC meter it is easy to pass a small electrical current through a water sample you have collected and measure its conductivity standing in the field or back in the laboratory. It is a little harder to do if you are in an aircraft. To assess conductivity quickly over large areas, a special airborne method called Airborne Electromagnetics (AEM) is used.

Airborne Electromagnetics (AEM)

This high tech tool measures soil electrical conductivity and can be used to assist in finding salt storage near the surface, and at depth, over large areas. In some cases, Airborne Electromagnetics may also give hints on groundwater movement.

AEM uses special electronics on low flying aircarft to generate a magnetic field. This stimulates an electric current in the ground which in turn causes the formation of a magnetic field. Another set of electronics towed behind the aircraft detects the magnetic field coming from the ground. The electronics are so sensitive that they enable scientists to detect different responses from the surface soils, the underlying regolith and deeper rocks (up to 100 m in depth). Computers are used to convert this data into coloured maps of the area that has been surveyed. Red colouration indicates high levels of conductivity and blue colours indicate low conductivity.

Airborne Electromagnetics is an expensive but effective tool. It costs about $5 per hectare to fly the country (depending upon the technique used) and another $5 per hectare to analyse the data gathered.

This data can be compared and matched with EC measurements obtained by geologists on the ground. Information from the AEM system complements other data that has been obtained, most notably magnetics, by providing new insights into geometry of regolith-fresh rock interface and variations in regolith thickness.

Units of Conductivity

The scale for the conductivity map shows different colouration associated with readings from 0 - 400 mS/m. The S stands for Siemens which is the standard unit of conductivity

The Siemens is a large unit. If a sample allows one amp of current to pass through it when a voltage of one volt is applied then the conductivity is said to be 1 Siemens.

Usually soils give much lower conductivity readings in milliSiemens (mS) or even microSiemens (µS).

5-20m Conductivity Map

This map uses AEM data from a depth of 5 metres down to a depth of 20 metres. It can be used to identify saline groundwater in the regolith. It is very useful when used in conjunction with magnetics to observe the saline groundwater in relation to the the shape of the bedrock-regolith interface. 

[image: image1.jpg]Down to Earth: Undercover
Minerals Council of Australia 2005

http://www.minerals.org.au/education

Page 2 of 2

[image: image2.jpg]/

Minerals
Council of
Australia



