TAMBORINE MOUNTAIN
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Warwick Willmott

Tamborine Mountain is carved on a number of horizontal flows of basalt lava which were erupted from the old Tweed Volcano, centered over Mount Warning in NSW, about 23 million years ago. Its plateau surface is a remnant of the northern flank of the volcano, isolated by gradual erosion of Canungra Creek and the Coomera River. The same surface can still be seen on the Beechmont Plateau and the Darlington Range to the south.
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Erosion of the Tweed Volcano

The first and lowermost basalt flows, the Albert Basalt, actually came from the Focal Peak Volcano centered near Mount Barney to the west, but they have been identified only beneath the southern end of the plateau. The remainder, the Beechmont Basalt, came from the Tweed Volcano, and several sub-units have been identified. Unit A consists of at least 10 thin flows with some inter-bedded sediments. Unit B, the Cameron Falls Member, is a single massive flow about 20m thick which gives the cliff line at Cameron Falls and Witches Falls. Unit C consists of four or five thin flows, while Unit D, the Eagle Heights Member, is another single massive flow about 25m thick. This gives the major upper cliff line and scarp which bounds most of the plateau surface. Unit E consists of three or four weathered flows outcropping in places on the plateau surface. The lower units are absent or thin out on the eastern side of the mountain where they abut hills of underlying older rocks.
The thin flows of Units A and C are relatively strongly fractured and contain zones of gas bubbles, particularly near their tops. They are less resistant to weathering, and are responsible for the benches on the sides of the mountain.  
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Rain falling on the plateau surface gradually seeps into the ground and saturates the underlying rocks. The level beneath which the rocks are saturated is called the water table, and this rises and falls depending on the seasonal rainfall. Just because the rock is saturated does not mean water can be pumped from it. Much water is held in tiny pores or fractures and cannot be extracted at a practical rate. However, where there are permeable zones, such as in highly fracture lavas, or ones with numerous gas bubbles, water can often be pumped out in usable amounts. 

The important controls on groundwater on the mountain are the horizontal lavas, and the highly fractured or gas-bubble rich ones of Units A and C. The later appear to be permeable, and to be directing groundwater laterally outwards to the benches of the mountain, where it forms spring zones. These springs wax and wane depending on fluctuations in the pressure head above them resulting from seasonal changes in the height of the water table. The better bores on the mountain are probably tapping these horizontal permeable layers, although deeper ones may have intersected horizontal permeable zones between the Albert and Beechmont Basalts, and at the junction of the basalt sequence with the underlying rocks. The thick massive flows of Units B and D are unlikely to be good producers, but localized fracture zones in them may allow extraction of small volumes in places.
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The older rocks beneath the basalts have little influence on the mountain’s groundwater resources. On the east the Neranleigh-Fernvale beds, originally deep-water marine sediments that have been hardened, compressed and steeply inclined to ‘meta-sediments’, are capable of giving only very small volumes from localised fracture zones. The thick rhyolite lava flows of the Chillingham Volcanics beneath the centre of the mountain are in a similar situation. The river sandstones of the Woogaroo Sub Group on the western side are more porous, but distinct permeable zones have not been identified. Around the base of the mountain shallow bores from localized zones produce some slightly saltier water, but this is a separate story.
