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Figure 31 Varying grain size of fluvial sand deposits from sample MC10. A. represents a fine

sand sequence, B. represents a medium sand and C. represents a coarse to very coarse sand

consistent with a channel sequence.

Flood couplets, which were found in core samples MC 11, MC 13 and MC 14 can be
described as alternating layers of fine, medium and coarse sediment of varying
thicknesses. Each layer within the flood couplet is typically a upward fining
sequence which can be seen in Figure 32. These, most likely represent a historical
record of fluctuations in flow and energy. The minor presence of these units
indicates that these deposits would usually be destroyed by the high magnitude

flood events frequently experienced by Mullet Creek and so are not readily

preserved in the stratigraphic record.
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Discussion

Figure 37 Revised version of Hean and Nanson (1985) (denoted in the legend by the symbol

H&N) alluvium map. The red box denotes the location of the downstream channel reach.

The boundary of the fluvio-deltaic sediments and the Pleistocene alluvium with
Holocene alluvium capping is still not yet clear, but this investigation has been able
to refine the previous boundaries proposed by Hean and Nanson (1985). It is also
important to note however, that although subsurface sampling was not undertaken
in the floodplain surrounding the downstream channel reach, it is highly likely that
the Holocene alluvium is laterally constrained by the buried Pleistocene alluvium
in a similar manner to the upstream floodplain reach. Figure 38 is a schematic
diagram depicting the spatial relationships of the transition from fluvio-deltaic
sediments, Holocene channel sequences and Pleistocene terraces. The presence of
a Pleistocene high noted by Hopley (in prep.) could be interpreted as downstream
surface exposure of the terrace in the mid to upper reaches of the catchment that is
graded to a higher sea level. The fluvio-deltaic sediments overly the Pleistocene
alluvium and is overlain by Holocene alluvium capping. Figure 38 also depicts the
relationship between stream gradient and deposition schematically. The Holocene
alluvium is deposited in the lower reaches of the creek where the gradient is
greatly reduced compared to the upper reaches where the Pleistocene terraces are
present.
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Figure 38 Schematic long section of Mullet Creek depicting the relationship between the
fluvio-deltaic sequences (olive green), the Holocene channel sequence (yellow) and the

Pleistocene terrace sequence (grey).
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Conclusions

Chapter 7 - Conclusions

The alluvial terraces that flank the boundaries of the Mullet Creek macro-channels
extend approximately 7 km downstream from the foothills of the Illawarra
Escarpment and have no surface exposure beyond topographic cross-section 5,
equating to approximately 9.9 km from the coast. It is believed that the
disappearance of the surface exposure of the terrace and macro-channel beyond
this point is related to the backwater effect that was driven by the development of
the Holocene barrier in Lake Illawarra, rising sea level and the backfilling of the
macro-channels with more recent sedimentary deposits. During periods of higher
sea level, broad deposition within the fluvial system occurred until sea level fell

and induced incision and reworking.

The terraces in the Illawarra may provide a chronological record of not only the
last glacial cycle as was expected, but possibly two glacial cycles and they
represent land surfaces graded to a sea level higher than present. If sea level
continues to rise as is predicted, stream gradient will decrease causing an increase
in deposition in the lower reaches of Mullet Creek and the stream itself will once
again become more sinuous and a meandering channel form will be exhibited. The
degree to which these changes occur are, of course, dependent on the rate at which
sea level rises and the height it will reach. The development of the delta, which is
inherently linked to the fluvial system, will also be greatly affected by any rise in

sea level, the result being the landward migration of the delta.

The fluvio-deltaic sequences initially identified by Hean and Nanson (1985) as
extending beyond the downstream channel reaches has been revised and it is now
thought that these sequences only extend to the area below the downstream limit
of the downstream channel reach. Investigations into the stratigraphy in this area
found no evidence of any marine influence, which is consistent with the work of
Hopley (in prep.). Although the exact location of the upstream extent of the marine
influence has not yet been specifically identified, further investigation into the

sediments below the downstream channel reach may yield more precise results.
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The use of GPR in the floodplain of the downstream channel reach was
unsuccessful. Further investigation is needed to determine why the GPR
investigation did not return any viable results. It has been suggested that salinity
and saturated clay sediments may have been an issue but it is more likely that the
limited experience in the use of this technology is the cause of its failure in this

project.
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