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ABSTRACT

The discharge of coastal streams between BowerRalithgstone, north Queensland is highly
seasonal with ~90% of the total annual dischargéc&ly occurring between December and
April. This section of the Queensland coast ismrefito as the Seasonally Wet Tropics. In this
thesis the abbreviation SWT will be used to retethte Seasonally Wet Tropics region and
seasonally wet tropical systems. Most of the shgelalong this coast are dominated by sand.
Previous literature suggests that seasonally weids streams deliver large quantities of sand
to the coast. However, little is known regarding ttimeframes, pathways and dominant
processes of sand delivery. A Holocene sand budgstdeveloped for the SWT coastal zone
from the studies of three SWT coastal systemshe)Haughton River Estuary (Lat. -19.416,
Long.147.126); ii) the Elliot River Estuary (Lat9-880, Long. 147.885) and iii) the Black
River Delta (Lat. 146.651, Long. -19.178). Thessteyms are typical examples of tropical,
variable discharge rivers responding to the marktrd and inter-annual variability of the SWT
weather and climate. This region is meso tidal anbject to relatively low-energy ambient

wave conditions.

Conceptual models of the spatial and temporal pettef coastal sand transfer for the Haughton
and Elliot River Estuaries and the Black River BelWere developed based on historic,
sedimentological, stratigraphic and hydrodynamiad@hree different sand transfer processes
were observed in each system. The lack of coam®)ypsorted, angular sediments within the
Haughton River Estuary suggests that the relatiepgation of fluvial sediment supplied from
the Haughton River is minor compared to the infafxmarine sediment via tidal currents.
Therefore, the Haughton River Estuary is tide-datd@d and a sink for marine sediment.
Relatively strong wave and tidal energy dominatedsaansfer processes in the Elliot River
Estuary, with little evidence to suggest that thi@ERiver is contributing significant amounts
of fluvial sand to the coast. In contrast, depositsoarse poorly sorted sediments identified at
the mouth of the Black River Delta suggested thatrhodern Black River exports some fluvial
sand to coast, which is transported northwards dbgtively strong wave energy and wave

generated currents.

To interpret these findings within an evolutionagntext, current estimates of fluvial sand
delivery reported in the literature were extrapstbibver the last 7 ka and compared with
Holocene sand stored in onshore coastal deposissimore and on the inner shelf. The results

of the Holocene sand budget suggest an appareoit @#6.5 x 18 m® of sand (including loss



to the system via longshore drift) suggesting deatsonally wet tropics streams have not been
delivering predicted volumes of sand to the coastf least the last 1.6 ka. It is concluded that
the sand derived landforms that dominate the sedgomet tropics coast are the result of multi-
cyclic processes — initiated by the landward movetnté marine sand during the Holocene
transgression.
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generated by easterly winds.

Wave refraction pattern for 5 second wateruals and 20 wave crest spacing
generated by north easterly winds.

Stratigraphy of vibrocores from the Elliot BivEstuary including photographs of
selected beds.

A comparison of the surficial and subsurface sedirsamples according to their
mean grain size, sorting, skewness and kurtosisactaistics for the Elliot River
Estuary after Friedman (1961).

Scatter plot showing the results of the diszrant analysis using all descriptors
for the Elliot River Estuary.

Significant decrease in the frequency of wiinds all directions between 1-10
km.H'from 1969-1998. Bowen wind data 1969-1998 fromBheeau of
Meteorology.

Significant increase in the frequency of wifrésn all directions over 30 knith
from all directions from 1969-1998. Bowen wind d&869-1998 from the Bureau
of Meteorology.

Significant increases in the velocity of seetsterly winds over 21 kmithBowen
wind data 1969-1998 from the Bureau of Meteorology.
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data 1969-1998 from the Bureau of Meteorology.
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from 1969-1998. Bowen wind data 1969-1998 fromBheeau of Meteorology.

5.24 Northward facing sand bars at the Don Rivekilg south towards Bowen. 93
Photograph taken at low tide May 2003.

5.25 Northward facing sand bars at the Don Rivhat&graph taken at low tide May 94
2003.

5.26 Subaqueous sand waves in Abbot Bay orientatgtl towards the Elliot River. 94
Photograph taken at low tide May 2003.

5.27 Northward facing sand bars just south of thietERiver. Photograph taken at low 95
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5.28 Summary diagram of net sand transport trehtleeElliot River Estuary as 98
indicated by bedforms orientations, grain sizegyat and dominant current
directions. Tide and wave-induced currents arentbst dominant, hence net
estuarine sand transport direction is north westgthe shore.

6.1 The Black River catchment. 101

6.2 Stream flow characteristics for the Black Rikezorded at the Bruce Highway 103
gauge from 1974-2001(DNR, 2002), mean monthly flmumes (a) and annual
flow volumes shown as a percentage of the maximiam ¥olume (b).

6.3 Flood hydrograph for the Black River recordethe Bruce Highway gauge. 104

6.4 Location of transects from which coastal chamgasurements were derived 105
shown on the 1940 aerial photograph of the BlascleRDelta. ‘A’ indicates the
location of bedforms shown in figure 6.8.

6.5 Shoreline progradation and retreat along tlaelBRiver Delta measured from 106
1974 and 2000 aerial photographs.

6.6 a-b  Vertical aerial photographs of the BlackeRiDelta that were used to develop 107
figure 6.7 a-b.

6.7 a-b A schematic model illustrating the impaca @RI 1:100 years flood on the 107
morphology of the Black River Delta.

6.8 Seaward orientated current ripples 1 cm highsaom wavelength observed in the 108
Black River Delta at low spring tide.

6.9 Locations of surficial sediment samples takethe Black River Delta. (See 109
Appendix D for the results of the textural analysisamples).

6.10 Summary of the results of textural analysiswficial samples from the Black 110
River Delta. Histograms show the distribution df/jgical example of each
sediment class.

6.11 A comparison of the surficial and subsurface sedirsamples according to their 111
a-d mean grain size, sorting, skewness and kurtosigictaistics for the Black River
Delta after Friedman 1961

6.12 Scatter plot showing the results of the disgrant analysis using all descriptors 112
for the Black River Delta.

6.13a Wave refraction pattern for 5 second waterials and 20 wave crest spacing 113
generated by south easterly winds.
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6.13b  Wave refraction pattern for 5 second wateruals and 20 wave crest spacing
generated by easterly winds.

6.13c  Wauve refraction pattern for 5 second wateruals and 20 wave crest spacing
generated by north easterly winds.

6.14 The frequency of south easterly winds atgaksls has increased from 1950-2000.
Townsville wind data from the Bureau of Meteorology

6.15 The frequency of easterly winds at all spéeasincreased from 1950-2000.
Townsville wind data from the Bureau of Meteorology

6.16 The frequency of north easterly winds ovek@ih® has increased from 1965-
1985. Townsville wind data from the Bureau of Met#ogy.

6.17 Summary diagram of net sand transport trentteaBlack River Delta as
indicated by bedforms orientations, grain sizegyat and dominant current
directions. Fluvial energy and wave-induced cuseame the most dominant, hence
net sand transport direction is seawards.

7.1 Location of onshore, nearshore and inner steglbsits for the SWT coastal zone
and the percentage of sand in the literature.

7.2 This figure portrays the presumed broad retatip between the amount of sand
available in the catchments and the stream’s wltditransport sand to the coast
inferred from variations in precipitation over tlast 20 ka.

7.3 The SWT maxi-compartment
7.4 Conceptual model of sand transfer in the SWXiqwampartment.
7.5 Oblique aerial photograph of Cape ClevelandeNie lack of sandy nearshore

deposits around the tip of the Cape. May 2003.

7.6 Oblique aerial photograph of Cape PallareNdde the continuation of nearshore
(subtidal) sandy deposits around the Cape. May 2003

8.1 Following on from figure 7.2, which illustratélae relationship between the
amount of sand available in the catchments andtteam’s ability to transport
sand to the coast, this figure includes broad sercdtoastal erosion and accretion
over the last 20 ka.

8.2 The Burdekin Delta location map.
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Transgression (11-8 ka BP).
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