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The aim of this project is to reconstruct the late Holocene history of environmental change at
Redhead Lagoon, an enclosed lake basin located to the northeast of Lake Macquarie in
eastern New South Wales. The project focuses on the relationship between land use changes
and the quantity and quality of sediment deposited within the basin over time.

Twenty-nine cores between 3 m and 6 m deep were taken from a 50 m grid across the lake
basin. Variations in magnetic susceptibility were employed to correlate the cores across the
lake. A representative 'master core' was selected for detailed laboratory analysis, including
bulk density, mineral bulk density, plant organic content, mineral magnetic properties and
geochemistry.

Critical for the success of this study is the establishment of a reliable and accurate chronology
of sedimentation. To achieve this, the radioisotope Caesium-137 was used as a dating
technique in combination with measurements of various chemical and physical properties of
the sediments - which were used as chronological markers.

The I37Cs analysis has provided a chronology extending back to -1955 at a depth of 0.20 m.
The dates have been verified by comparison with geochemical markers and documented
records of land use changes in the area. However, the technique was unable to provide
reliable dates lower down the core, so a tentative chronology for the rest of the sequence has
been assigned using the results of the geochemical analysis. Records of well-documented
historic events with distinct physical/chemical signatures, such as the rise in heavy metal
concentrations resulting from the opening of the lead-zinc smelter at Cockle Creek in 1897,
provided a reliable chronological framework.

The results show that human activity has had a profound effect in disturbing the natural
pattern of deposition in the lake basin. Agricultural and coal-mining activities within the
catchment had the greatest effect on rates of sediment accumulation. However, since the
1960s, urbanisation has also contributed to accelerated sedimentation and urban pollution
within the basin. The sedimentary record also illustrates dramatic and sudden changes in
sediment chemistry. In particular, atmospheric pollution from industrial activities has affected
lake sediment quality. Increases in heavy metal trace elements such as lead, zinc, arsenic,
nickel and copper have been attributed to fallout of atmospheric particulate matter from the
nearby smelter at Cockle Creek and the coal-fired power stations around Lake Macquarie.

This study shows that a multiple-method approach is capable of yielding important insights
into the history of environmental conditions within a single catchment. A combination of
analyses together with documented records of land use changes can improve the reliability of
the dates obtained by the more established chronological techniques.
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