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SUMMARY

The Sandy Creek catchment hosts a small agricultural area in which the main source of irrigation water is
from the Quaternary alluvium. An investigation under drought conditions and a very low water table
demonstrated that groundwater chemistry is strongly influenced by discharge from the underlying Jurassic
Marburg Formation. The observed hydrochemical variations are mostly related to the lithology of the
bedrock inferring that cross-formational flow into the alluvium is a significant form of recharge, especially
during conditions of low stream-flow.

Six hydrochemical groups have been identified which relate closely to the four members of the Jurassic
Marburg Formation. The Heifer Creek Sandstone Member contains low salinity groundwater which has
migrated from the recharging basaltic aquifers of the Main Range Volcanics. The Winwill Conglomerate
Member, Ma Ma Creek Sandstone Member, and the upper part of the Gatton Sandstone Member contribute
groundwaters of higher salinity due to the release of connate interstitial saltwater, dissolution of salts, and
the leaching of clays from within the sediments; and waters are typically NaMg-Cl type. Groundwater in
the lower part of the Gatton Sandstone Member is more complex due to contributions from the sandstones,

dissolution of Mg-Cl and Na-HCOj salts, and mixing of Na-HCO4 groundwaters from adjacent alluvial
tracts.

INTRODUCTION

The Lockyer Valley is one of Queensland’s major vegetable producing areas and groundwater plays a significant role in
crop imgation and as a minor source of domestic supplies. Most groundwater extracted for use is from recharge by
streamflow originating in the surrounding ranges but also from unconfined alluvial aquifers. This alluvium primarily
receives groundwater contributions from a series of Jurassic sedimentary formations. The Sandy Creek catchment
containg some of the most saline irrigation water in the Lockyer Valley which restricts the variety of crops that can be
grown. Advantage was taken of the prevailing drought conditions to sample groundwater which is least affected by
meteoric recharge. The results presented in this extended abstract are summarised from a broader study of the Sandy
Creek catchment by McMahon (1).

The Sandy Creek catchment covers an area of about 12000 hectares in the central eastern part of the Lockyer Valley
(Figure 1). Sandy Creek is a major tributary of Laidley Creek, both forming the southeastern drainage system of the
Lockyer Valley which is a major sub-catchment of the Brisbane River Drainage Basin,

Talbot & Dickson (2) were the first to relate water chemistry to the lithologic units in the area. Zahawi (3) found that
groundwater from the Marburg Formation was very high in total dissolved solids, particularly in the lower members. The
effect of the 1980 drought on the salinity and chemistry of alluvial groundwaters in the Lockyer Valley was reported by
Talbot et al. (4). The significance of their study was the assumption that cross-formational flow of groundwaters from the
sandstones to the alluvium would be best represented during low stream-flow periods. Under these conditions, the
contribution of the underlying sandstones would be relatively greater and therefore, easier to detect. Reeve & Jones (3)
compared stream waters draining basalts west of the Great Dividing Range with stream water in the Lockyer Valley and
concluded that significant amounts of Ma, Mg, and Cl are contributed by the Marburg Formation. Dixon & Chiswell (6)
investigated two other Lockyer tributaries and found that hydrochemical sections identified saline inputs from the
underlying sandstones in the southwest Lockyer Valley during wet and dry seasons. The overall extent and nature of
salinity in the Lockyer Valley has been reviewed by Cox & McNeil (7).
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