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Summary

The Middle Jurassic age Walloon Coal Measures (WCM) as the uppermost Mesozoic sedimentary
formation in the Moreton Basin, Southeast Queensland, could be attractive sources for groundwater
extraction. A number of boreholes were drilled into the formation by private and mainly intersect coal
seams acting as aquifers. Quantity and quality of groundwater vary from place to place and over time. The
overall problem is the existing salinity throughout aquifers. This has limited the use of groundwater
suitable to stocks in most cases rather than irrigation. The formation is a typical alluvial deposits in fresh
water of continental environment under warm and moist climate condition. The source of salinity,
especially the high content of chloride ion in WCM groundwater are of interest in the study. Twenty
boreholes were sampled which intersect aguifers in the formation. Samples were then analysed for major
and minor constituents (Na, K, Ca, Mg, Cl, HCO3, SO4 and 8r, Li, Si09, F) in order to exam the
groundwater quality and to study the chemical evolution along flow path. It is concluded that the water

chemical types are Na-Cl,HCO3 and Na-HCO3,Cl; and along flow path the former gradually have evolved
to the later one.

Introduction

After 7 years the serious drought condition in Southeast Queensland eventually broke in November 1995, Many bores
were drilled during the drought, in particular through the alluvial aquifers and into the underlying sedimentary
formations. This trend continues due to a combination of greater extraction and greatly reduced recharge to alluvial
aquifers. An example area is presented here, the Teviot Brook catchment, Boonah Shire, Southeast Queensland, where
the underlying formation is mainly the Middle Jurassic Walloon Coal Measures (WCM).

Geological Characteristics

The Teviot Brook catchment is within the broad Moreton Basin which developed from the Late Triassic to the Late
Jurassic. The geology of the basin is comprised of Jurassic sedimentary rocks, the Early Jurassic Marburg Sandstone

Formation and the Middle Jurassic Walloon Coal Measures, intruded by various Tertiary igneous rocks as sills, dykes,
and plugs.

The Walloon Coal Measures (WCM) was deposited under fluvial and lacustrine conditions in a continental environmment.
It consists of interbedded lithic, and sublabile fine grained sandstone, siltstones, carbonaceous mudstone, claystones and

shale, and up to 37 thin coal seams (often calcareous) in different locations, and minor limestone, with occasional beds
of bentonite (altered volcanic ash) [(1), (2), (3)].

Petrographically, the WCM appears as dominantly volcaniclastic and most sandstones may be classified as volcanic
litharenites or lithic arenites (3). Mineralogical examination shows montmorillonite is the major clay species followed by
kaolinite and illite within a matrix of mudstone, shale, coal and fine sandstones (4).

The Jurassic Walloon Coal Measures has the potential to be a considerable source of groundwater. Existing drill logs for
water and coal exploration show several water-bearing layers exist within the formation. The poorly permeable
mudstones act as partial barrier to the movement of groundwater and form semi-confined aquifers (4). The combination
of the features outlined above complicated the hydrology and chemistry of groundwater found within the formation.

Information on Boreholes

Only limited borehole information was available from government sources and most available drill logs are provided by
drillers. These logs can be correlated 1o a certain extent because coal-bearing layers are quite common and can be readily
recognisable. As shown in Table 1. the depth of aguifers is quite variable. The top of an aquifer could be at less than 8m
immediately beneath the Teviot Brook Alluvium to depths of 4%m, and aquifer thicknesses ranges from (.7m to 6m with
about 2.5m in average. Most of the main aguifers are result of fracture porosity, especially within the coal seams and
interbeded basalt. This fracture porosity is also of significance to discharge rates and water quality (eg. as Conductivity).

Lithological data show the main aquifers in the WCM are in horizons of shale, coal, and sandstone, but the overlying
hydrogeological units and their topographic location vary.

Boreholes 1-2 (Table 1.) are at upstream of Teviot Brook valley, near Croftby, through the alluvium into the WCM
formations. They are quite close to each other (about 300m apart) but intersect aquifers at different depth; the aquifers
comprise interbedded coal, shale and fracture basalt. Hydraulic head in borehole 1 is much higher than in borehole 2.
Borehole 1 is an only artesian in the area. Boreholes 3-6 are located in the Teviot Brook valley from upstream tc
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