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The Fortescue Marsh (FM) is one of the largest wetlands of arid northwest Australia (∼1200 km2) and is thought
to act as a terminal basin for the Upper Fortescue River catchment. Unlike the playa lake systems that predominate
in most arid regions, where salinity is driven by inflow and evaporation of groundwater, the hydrological regime
of the FM is driven by inundation from irregular cyclonic events [1]. Surface water of the FM is fresh to brackish
and the salinity of the deepest groundwater (80 m b.g.l.) does not exceed 160 g/L; salt efflorescences are rarely
present on the surface [2]. In this study, we tested the hypothesis that persistent but low rates of groundwater
outflow have restricted the accumulation of salt in the FM over time. Using hydrological, hydrochemical data and
dimensionless time evaporation modelling along with the water and salt budget, we calculated the time and the
annual groundwater discharge volume that would be required to achieve and maintain the range of salinity levels
observed in the Marsh.

Groundwater outflow from alluvial and colluvial aquifers to the Lower Fortescue catchment is limited by
an extremely low hydraulic gradient of 0.001 and is restricted to a relatively small ‘alluvial window’ of 0.35
km2 because of the elevation of the basement bedrock at the Marsh outflow. We show that if the Marsh was
100% "leakage free" i.e. a true terminal basin for the Upper Fortescue Catchment, the basin water would have
achieved salt saturation after ∼45 ka. This is not the case and only a very small outflow of saline groundwater of
<2 GL/yr (<0.03% of the FM water volume) is needed to maintain the current salinity conditions. The minimum
time required to develop the current hydrochemical composition of the water in the Marsh and the steady-state
conditions for salt concentration is between 58 and 164 ka. This is a minimum age of the Marsh but it can be much
older as nearly steady-state conditions could be maintained infinitely.

Our approach using a combined water and salt mass balance allows a more robust assessment of the hy-
drological budget of such a large-scale basin. The dimensionless time versus inflow over outflow ratio model is
also more accurate than the classical water budget calculations.
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