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This study investigates the range of fluorescence properties of natural occurring DOM in a coastal aquifer at Anna
Bay, NSW, Australia. The determination of the extent to which DOM varies in coastal groundwater has been
distinguished through fluorescence spectroscopy by excitation-emission matrices (EEM), and the application of
parallel factor analysis (PARAFAC). In addition, DOM was characterised by a combination of DOC-LABOR Liq-
uid Chromatography - Trace Organic Carbon Detector (LC-OCD) method and PHREEQC modelling. In general,
results show an anoxic aquifer featuring calcite dissolution in the upper regions of the aquifer and organic matter
degradation with redox zonation dominated by iron and sulphate reduction as well as methanogenesis. Several
fluorescence EEM patterns were identified. DOM in coastal environment was variable, but mainly composed of
low molecular weight compounds. On overall system two humic-like substances (C1, C2) and one fulvic-like sub-
stance (C3) were identified by the PARAFAC model. C1 and C2 exhibited same trends and were very similar.
Measurement of the fluorescence excitation-emission matrices (EEM) and subsequent PARAFAC reveal different
fluorescent DOM fractions and hence variable contributions by DOM to the reduction process in the coastal aquifer
zones.


