
 

New research identifies a gap in sediments
and questions simple groundwater models on
the Liverpool Plains, Australia
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Figure 1 - Topographic map showing the location of the study area (around
borehole GW30061) in the Liverpool Plains.

Have you have ever wondered what lies beneath the fertile soils of the
southern Liverpool Plains in New South Wales, Australia? Researchers
from UNSW's Connected Waters Initiative (CWI) Research Centre now
have an answer…

A new research paper published in the Australian Journal of Earth
Sciences reports on a detailed subsurface study was conducted in the
southern Liverpool Plains. (See Figure 1) At Cattle Lane, 20 km west of
Quirindi, a core extracted from the upper 30m of sediment was analysed
in detail. The material consists of a vertical mixture of sand and clay
with shells interspersed. The shells were identified as inland freshwater
species and provide evidence of a frequent shallow and muddy
freshwater environment at various times throughout the last 114,000
years.

Microscopic analysis of the sediment grains also found evidence of dust
deposition throughout time. The dust was blown in carrying salt crystals
and mixed with local clay sediments. It is this salt that has caused
salinization of the shallow groundwater throughout many areas of the
Liverpool Plains.

Dating of the core sediments revealed that the material has been
accumulating at a rate of 0.25m per thousand years, with the bottom of
the sediments dating back to 114,000 years. By comparing our upper
sediment dates to nearby studies on preserved pollen, we have identified
a 2.4 million year gap in sedimentation between the deeper sediments
and this upper 30m.
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The missing millions of years of sediments highlight the complex
process of deposition and erosion in fluvial systems. Meandering rivers
leave behind a complex stacked sedimentary sequence, and this has to be
understood if we are to predict the impacts of climate variability,
mining, gas production and irrigated agriculture.

When doing Environmental Impact Assessments we need to know at the
local scale if there is high vertical hydraulic connectivity associated with
well-connected vertically stacked sand-filled paleochannels, or if there is
a hydraulic barrier due to a mixture of in-channel sands, near-bank silts
and floodplain clay deposits. Knowing the local sedimentary sequence is
the only way to determine whether the high saline shallow groundwater,
associated with the dust deposits, will be mobilised by erosion or a
change of the water balance.

The complexity of the sedimentary sequence from this core, and other
CWI research findings throughout the catchment, challenge the widely
accepted geological framework used to manage groundwater resources in
the Liverpool Plains. Current groundwater models being used to forecast
the impact of mining and agriculture on the groundwater resources use
an overly simplistic two layer model of the paleovalley-filling sediments.
Such simple models cannot be used to accurately model local impacts.

To achieve better assessment of local scale impacts, future groundwater
models need to incorporate more geologically realistic aquifer
architecture (palaeochannel belts, floodplain deposits, etc.). Modelling
local scale impacts will become more important as we juggle the impacts
of climate variability, agriculture, coal mining, and coal seam gas
developments throughout the Namoi River catchment in north-eastern
New South Wales.

  More information: Late Cenozoic paleovalley fill sequence from the
Southern Liverpool Plains, New South Wales—implications for
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