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Geology of Western Australia

Western Australia is made up of several pieces of continental crust that developed independently in different parts of the world and then later joined together. As the landmass we know as Western Australia developed, parts of these continents broke away and dispersed again - but this time in different configurations.

At one stage in its history, Australia was part of a super-continent called Gondwanaland, which also included Africa, South America, India and Antarctica.

The history recorded in the rocks of Western Australia is longer than anywhere else on Earth and extends back nearly 4 billion years.

The oldest major piece of continental crust in Western Australia is called the Pilbara Craton and it lies between Karratha, Port Hedland, Marble Bar and Nullagine. It formed more than 3 billion years ago from the amalgamation of older volcanic rocks (greenstones) and granite.

A larger fragment of an ancient continent, called the Yilgarn Craton, extends from Meekatharra south to Mount Barker, and from the Darling Range at Perth to east of Kalgoorlie. This crust is largely made up of granite and greenstones that were joined together some 2.6 billion years ago.

Most of the gold deposits of Western Australia are located in this Yilgarn Craton. The gold formed when hot fluids moved up through fractures created during the last stages of consolidation of this mass of continental rocks.

About 1.3 billion years ago, the combined Pilbara and Yilgarn continental crusts were joined to northern and central Australia, and another continent comprising much of South Australia and eastern Antarctica. Mountain belts formed along the junctions of these three continents.

Fossils and other evidence of life are scarce in all rocks formed more than 540 million years ago. The only relatively abundant fossils are stromatolites, and Western Australia contains the world’s longest record of stromatolites.

Higher levels of oxygen and carbon dioxide in the atmosphere and oceans after this period led to the development of diverse life forms that could more easily be fossilised. 

Fossils can be found in extensive deposits of sandstone and limestone that were deposited in shallow seas 540 to 100 million years ago. They are found along the west coast of Australia from Augusta to Exmouth Gulf, and in a broad swath through the interior of Western Australia from Derby and Eighty-Mile Beach to the Nullarbor. 

Western Australia’s climate has become more arid in the last 20 million years, as global temperatures declined and the Antarctic Ice Cap developed. During the peak of the last "ice age" 20 000 years ago, the sea level was 120 metres lower than present, and Western Australia was fringed by an extensive sandy plain. 

Geology of Perth

Perth has two distinct geological areas that are separated by the Darling Fault - which has been in existence for over 600 million years. The Darling Fault was last active during the break up of the super-continent Gondwanaland.

East of the Darling Fault is the Darling Plateau, an area of granitic rocks about 2.6 billion years old. Younger laterite ironstone, sand and gravel cover this older surface.

The Swan Coastal Plain, which lies to the west of the Darling Fault, developed over a deep trough filled with sedimentary rocks about 12km thick. The Plain is mainly covered by sand left by the retreating sea.

The type of minerals and rocks extracted in the Perth region include sand, limestone, clay and shales, bauxite, and hardrock (mainly granite). 

The role of the Geological Survey in the geology of the State

The Geological Survey of Western Australia (GSWA) is the oldest scientific organisation in the State, having existed for more than 100 years. It was established as a result of the work of three Government Geologists appointed between 1847 and 1885, the last of which contributed significantly to the discovery of the Kalgoorlie goldfields. The Geological Survey came into existence in 1888, and when the Department of Mines was founded in 1894, became a part of the new department. 

Now operated as a division of the Department of Mineral & Petroleum Resources, GSWA currently has 150 staff dedicated to recording and interpreting the geology of the State. It gathers geological data from Western Australian regions, which are produced as high-quality geoscientific maps, reports and databases. 

The information is used to assist existing mineral and petroleum exploration companies in Western Australia and attract new ones. Explorers are able to use the maps and publications to design successful exploration programs, which leads to mineral and petroleum discoveries and enormous economic benefits for the State.

The primary role of the Geological Survey is to undertake field-based studies. Some of these studies include structural geology, basins, carbonate sedimentology, mineralisation studies, geochemistry, regolith, geochronology, paleontology and petrology.

Glossary 
Craton: continental block of the Earth’s crust that has attained stability and has been little deformed for a prolonged period. 

Stromatolites: structures, mainly produced by photo-synthesising bacteria, which precipitated or trapped sediments in layers.


