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The Great Artesian Basin (GAB) is an extensive Cretaceous to Jurassic aged groundwater system which underlies over a fifth of the Australian continent. Around 5% of this resource is located in the
Northern Territory underlying an area of 84,500 square kilometres or 6% of the Northern Territory landmass. Located in the southeast corner of the Northern Territory, the GAB comprises a massive
quartz sandstone aquifer (J aquifer) underlying a thick sequence of low permeability mudstone and shale (Rolling Downs Group). The first recorded bore in the J aquifer in the Northern Territory was
drilled in 1894 as a water supply for the Charlotte Waters telegraph station. This was followed shortly after in 1898 by the completion of the first flowing well, Anacoora Bore. Over the last 110 years
around another 80 bores have been drilled and constructed in the J aquifer in the Northern Territory, the vast majority of these are located along the basin margin and are predominantly used to
provide stock and domestic water supply.

Recharge to the J aquifer occurs when flooding in ephemeral water courses, such
as the Finke River, leads to the infiltration of water directly into the aquifer. This
recharge mechanism is restricted to a discrete zone along the edge of the GAB
where the surface drainage is in direct connection with outcropping J aquifer.
Observation bore RN018593 is located in the Finke River recharge zone - the
water level in this bore shows a lagged response to major rainfall events both from
the immediate area (New Crown rainfall station) and the greater catchment
(Hermannsburg rainfall Station located in the headwaters of the catchment 300
kilometres to the northeast). Observation bore RN018352 is located on the edge of
the Finke River 20 kilometres to the southeast of observation bore RN018593. In
this area the J aquifer is confined, the water level in RN018352 is static and does
not show a correlation with the rainfall records indicating the ephemeral river
recharge mechanism is not operating along this section of the Finke River.

This inset represents the groundwater level in the J aquifer relative to ground surface. The black hatch along the northern and western margin of the GAB
displays the area where the aquifer is unsaturated or contains no groundwater. Adjacent to this area the aquifer is unconfined and deep groundwater levels
are encountered. The depth to water in the southwest corner of the GAB is over 120 metres beneath the surface. Further to the east the J aquifer becomes
confined by the Rolling Downs Group and the groundwater is artesian. The water level in an artesian bore is above the land surface and if uncontrolled will
flow freely. The purple dashed line shows the approximate location of the artesian limit. Bores drilled into the J aquifer to the east of this line are likely to
encounter flowing groundwater, bores drilled to the west of the boundary will have a water level below the ground surface.

This inset shows the direction of groundwater flow within the J aquifer. Groundwater enters the aquifer on the margin of the GAB around the Finke and Plenty Rivers. Groundwater flows east
and south, discharging in Queensland at the Mulligan River Springs and in South Australia at Dalhousie Springs. The coloured dots show the Carbon-14 concentrations of groundwater in the
J aquifer. Carbon-14 is a radionuclide that is commonly used to investigate groundwater residence time in aquifers. The red dots show high Carbon-14 values and modern groundwater while
the blue dots represent low Carbon-14 concentrations and suggest groundwater residence times of 10000’s years. The distribution of Carbon-14 concentrations supports the groundwater
flow directions and shows an increasing residence time from the GAB  margin to the spring groups.
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