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ABSTRACT 15 

The long-term development of ancient and modern coastal distributary distributive fluvial 16 

systems (DFSs) during periods of relative sea-level highstand or fall usually drives net-17 

progradation of shorelines. Such systems often develop in periods of relative sea-level 18 

highstand or fall and typically record annual to millennial-scale deviations in coastal 19 

trajectories. A new continental dataset (Digital Earth Australia Coastlines: DEA Coastlines) 20 

provides an opportunity to examine such variations in coastal behaviour over annual to decadal 21 

scales (1988-2019) at local to continental spatial scales. This dataset is herein applied to the 22 

655 km coastline fronting Australia’s largest amalgamated coastal distributary distributive 23 

fluvial systems, which is situated in the epicontinental seaway of the Gulf of Carpentaria in the 24 

north of the continent. Despite the overall forced regressive conditions (i.e. progradation during 25 

relative sea-level fall), only 54% of this coastlines length net-prograded, whereas 47% was 26 

eroded. Though temporal cyclicity in progradation and erosion is evident along segments of 27 

this coast, these patterns could not be correlated with either the Southern Oscillation Index (R2 28 

= -0.20) or rainfall (R2 = 0.24). Instead, short-term coastline dynamics appear to be the result 29 

of complex interactions between fluvial, wave, longshore current, and tidal processes. The 30 

high-resolution DEA Coastlines dataset highlights the diachronous, heterochronous, 31 

composite, and amalgamated nature of net-progradational stratigraphic strata that can develop 32 

in shallow-marine environments where hinge-points between progradating and retrograding 33 
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coastal segments are dynamic features that migrate with time. Our conclusions show that 34 

shorelines display granular temporal and spatial deviations in coastal trajectory, with 35 

contemporaneous progradation and erosion occurring over 1-100 km length scales. This is 36 

significantly more heterogeneity than previously envisaged, thereby suggesting the need for 37 

updating models of coastal systems. 38 

Key words: Forced regression, DEA Coastlines, Gulf of Carpentaria, progradation, erosion, 39 

bounding surface 40 

INTRODUCTION 41 

Sedimentary coastal systems are shaped by temporally-variable cycles of erosion and 42 

deposition that contribute to the incompleteness and heterogeneity in the stratigraphic record. 43 

Such erosion-deposition cycles are recorded in the landscape by the development of beach 44 

ridges and cheniers (Semeniuk, 1995; Tamura, 2012). Annual to multi-decadal events and 45 

cycles (e.g. the El Niño–Southern Oscillation (ENSO), the Pacific Decadal Oscillation (PDO), 46 

the Atlantic Multi-decadal Oscillation (AMO), Dansgaard-Oeschger (DO), or DO-like events 47 

(see Boulila et al., 2022)) likely contribute to such gaps, owing to: (i) the complex nature of 48 

these cycles (both for cause(s) and consequences); (ii) the along-strike variability of coastal 49 

dynamics; (iii) the highly-variable preservation potential of sediments; and (iv) the increasing 50 

loss of time resolution and calibration with age. Detailed studies of modern analogue coastal 51 

sedimentary systems that examine these processes can be used to inform longer-term 52 

analyses for a range of end-users (e.g. basin analyses, policy makers). 53 

Coastline trajectories reflect the ratio between the rates of accommodation creation (A) and 54 

sediment supply (S) (Helland-Hansen and Martinsen, 1996): progradation occurs when A<S, 55 

with A>0 (i.e. during a normal regression), or when A<0 (i.e. during a period of relative sea-56 

level fall: forced regression). However, the study of modern marginal-marine systems has 57 

demonstrated that the spatial and temporal distribution of sediment supplied and the 58 

combination of oceanic processes play important roles in the along-strike and dip variability in 59 

coastal dynamics (Nanson et al., 2013; Nyberg and Howell, 2016; Lane et al., 2017). Waves 60 

and tides can remobilise and redistribute sediments along- and off-shore, and these changes 61 

vary by temporal and spatial fluctuations in the frequency and intensity of wave, tide and fluvial 62 

processes (see discussion in Overeem et al., 2022). Further, the amount of sediment being 63 

deposited or eroded near the shore is not linearly correlated to the intensity of extreme events 64 

(Guisado-Pintado and Jackson, 2019). These extreme events can, each time they occur, offset 65 

decadal coastline-trajectory trends (Harley et al., 2022). Both the non-linear relationship 66 

between the volume of eroded/deposited sediments and extreme-events intensity, as well as 67 

the offset-potential associated with each events make interpretation of the preserved signals 68 
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more complicated. Consequently, coastline trajectories can vary markedly along individual 69 

isochrones, which can be simultaneously prograding and retrograding either side of hinges or 70 

pivot points (Madof et al., 2016; Nanson et al., 2022).  71 

We utilise a multi-decadal remote-sensing dataset (Digital Earth Australia’s Coastlines (DEA 72 

Coastlines; Bishop et al., 2021) to investigate the complexity of annual to decadal coastal 73 

dynamics fronting Australia’s largest, amalgamated, Holocene, forced-regressive, Distributive 74 

Fluvial Systems (DFSs) and their deposits that have accumulated on the eastern shore of the 75 

Gulf of Carpentaria (GoC; Fig. 1). High-frequency cyclic erosion and depositional styles and 76 

Holocene rates of progradation have been well-documented for these systems (Rhodes, 1982; 77 

Jones et al., 1993, 2003; Nanson et al., 2013; Massey et al., 2014; Lane et al., 2017; Porritt et 78 

al., 2020). The relatively limited anthropogenic modification of these systems over the last 200 79 

years (Nanson et al., 2013) provides a natural laboratory to investigate the roles of various 80 

autogenic and allogenic controls on coastal change, and to frame considerations of 81 

preservation potential in the stratigraphic record.   82 

 83 

GEOLOGICAL SETTING 84 

The Gulf of Carpentaria (GoC) is an epicontinental seaway in Northern Australia, which 85 

connected to the Arafura and Coral Seas to the north and is characterized by a low gradient 86 

and bathymetry (< 70m; Torgersen et al., 1983). Drainage catchments initiate in the Great 87 

Dividing Range to the east and have created four large and amalgamated DFSs (Gilbert, 88 

Staaten, Mitchell, and Coleman). The deltas of these DFSs are mixed-influence (wave, tide, 89 

and fluvial), with peak fluvial discharge during the monsoonal season (December-March; 90 

Australian Bureau of Meteorology (BoM)). The combination of relative sea-level fall attributed 91 

to hydrostatic uplift (Chappell et al., 1982), low-gradient bathymetry, and increased 92 

sedimentation during the past 4 ka has led to between ca. 0.84 km/kyr to ca. 3 km/kyr of forced-93 

regressive shoreline progradation, which varies both in time and space (Nanson et al., 2013; 94 

Lane et al., 2017; Porritt et al., 2020). 95 

Tides in the GoC are diurnal (Neil et al., 2021) and mesotidal, with maximum range of 4 m near 96 

Karumba (Hopey and Smithers, 2010; Figure 1a). Significant wave height (sensu Munk and 97 

Arthur, 1951) over the past 30 years extracted from nine control points along the studied 98 

coastline (Wavewatch III®) reaches ca. 30 cm, although storm wave heights are expected to 99 

be much greater (3.5 m peak height in the monsoon; Nanson et al., 2013). Sediment flux data 100 

is sparse between rivers. The Gilbert River (Fig. 1) has been estimated to supply ca 1 Mm3/yr 101 

since the start of the Holocene (Porritt et al., 2020), and models of the Mitchell River predicted 102 

2.9 Mt/yr of silt and clay reaching the GoC (Rustomji et al., 2010). 103 
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METHODS 104 

The DEA Coastlines dataset contains yearly point series linked to lines that show the dominant 105 

median annual position of the coastline at 0 m annual mean sea level for each year between 106 

1988-2019 (Bishop-Taylor et al., 2021). Datapoints were derived every 30 m along the whole 107 

of Australia’s coastline from the Digital Earth Australia archive of Landsat satellite images (Dhu 108 

et al., 2017). These were constrained by pixel-based tidal modelling to avoid artefacts 109 

associated with varied tidal stages at the time satellite imagery was acquired, in order to 110 

generate a smooth coastline every year for the whole of Australia (Bishop-Taylor et al., 2021). 111 

The final dataset was then successfully validated by comparing it to independently measured 112 

coastline positions around Australia (Bishop-Taylor et al., 2021). It also contains average rates 113 

of progradation for every data point along the coastline (positive rates of progradation = actual 114 

progradation; negative rates of progradation = erosion). 115 

Yearly data along the targeted segment between Karumba and Aurukun were directly exported 116 

from the main DEA Coastlines dataset (coordinates: 140.82801°E/-17.46528°S to 117 

141.69620°E/-13.26780°S; detail python script in Appendix A). The overall coastal 118 

progradation between 1988-2019 was plotted from this dataset after each yearly sub-dataset 119 

was averaged along a 100 m rolling window (Fig. 1A). The average rates of progradation 120 

between 1988-2019 (Fig. 1B) were plotted using a modified ShowYourStripes script originally 121 

developed by Maximilian Nöthe (modified script in Appendix B). The difference in position 122 

between each year was calculated for each data point from the 100-m-averaged sub-dataset 123 

(Fig. 1C), and colour-coded in red if the coastline retreated between two subsequent years, or 124 

in blue if the coastline prograded (script used to generate plot available in Appendix C). 125 

Wave-energy data and direction of coastal progradation were collected using the from 126 

Wavewatch III®, a hindcast average wave directions for the past 30 years (NOAA, 2022). 127 

Precipitations and Southern Oscillation Index (SOI) data were downloaded from the Australian 128 

Bureau of Meteorology (BoM, 2022). The total precipitation in each river catchment along the 129 

GoC was calculated based on the delineations of Nyberg et al. (2018). 130 

 131 

RESULTS 132 

Coastal behaviour (progradation vs erosion) 133 

Despite the overall forced regressive conditions of the GoC within the last 6000 years (Nanson 134 

et al., 2013; Lane et al., 2017; Sloss et al., 2018; Porritt et al., 2020), the shorter-term behaviour 135 

of the studied coastal segment is heavily heterogeneous, both in terms of spatial distribution 136 

and magnitude of change. Only 54.23 % of the coastline length experienced a net progradation 137 

between 1988-2019, whereas 47.77 % was eroded. A majority of the total coastline movement 138 
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over the 32 years of observations was between -100 and +100 m (87%); exceptional 139 

progradation reached a maximum of 372 m, whereas maximum observed erosion was 761 m 140 

(Fig. 1A). The town of Pormpuraaw north of the Mitchell delta separates the progradation-141 

erosion results in two domains: i) the southern domain from Karumba to Pormpuraaw, and ii) 142 

the northern domain, from Prompuraaw to Aukurum (Fig. 1A). The southern domain is 143 

characterised by greater progradation-erosion amplitudes (average progradation of 49.67 m 144 

and average erosion of 54.48 m) than the northern domain between 1988-2019, where the 145 

amplitude between progradation and erosion values are smaller (average progradation 13.85 146 

m of and average erosion of 26.29 m). Additionally, coastlines near active river mouths in the 147 

southern domain have been very mobile between 1988-2019. For example, the coastline on 148 

the southern side of the Mitchell River mouth has moved over a distance of ca. 1 km between 149 

1988-2019. This high degree of mobility rapidly decreases away from the river mouth towards 150 

beaches and cheniers. About 46 % of the studied coastline experienced average rates of 151 

progradation between -2 and 2 m/yr (Fig. 1B), extraordinarily reaching maximum rates of -60 152 

and 34 m/yr. When averaged for the entire studied coastal segment between 1988-2019, 4.29 153 

m of the coastal sediments were eroded between 1988-2019. This means that the average 154 

rate of progradation for the entire studied coastline is -0.14 m/yr. The results do not provide, 155 

however, a volumetric indication of how much sediment was eroded or deposited between 156 

1988-2019. Figure 1C displays the yearly coastal erosional or progradational behaviour along 157 

the studied section of the GoC, which can be regarded as a Wheeler diagram (Wheeler, 1958; 158 

1964). This yearly coastal behaviour diagram (as well as the raw data) shows that only very 159 

few laterally-restricted (< 100 m) segments along the studied coastline have exceptionally 160 

experienced a continuous progradation or erosion between 1988-2019 (e.g. 15.91952°S, 161 

141.38092°E). Some places might have experienced a near-continuous progradation or 162 

erosion (e.g. 13.49470°S, 141.56499°E), but this multi-decadal trend is nearly always offset 163 

by at least one or two off-trend years. This yearly coastal behaviour diagram as well as the 164 

values of yearly coastal behaviour averaged for the whole studied coastline (Fig. 1D) display 165 

a poorly-defined four to six years cyclical alternation of periods dominated by coastal 166 

progradation versus periods dominated by coastal erosion.  167 

Coastal progradation controls 168 

Total precipitation is used here a proxy for sediment being supplied to the coastline: increased 169 

precipitation would liberate more onshore sediment, thereby creating net progradation (or 170 

vice versa). Total precipitation over all the catchments feeding rivers that reach the studied 171 

coastline also shows oscillating multi-year phases of high and low precipitation. Compared to 172 

the yearly-averaged Southern Oscillation Index (SOI), precipitation is characterised by a R2 173 

value of 0.54, in line with reported trends for Australia (Wu and Leonard, 2019). It seems, 174 

however, that the cyclical pattern observed in the average coastal behaviour is poorly 175 
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correlated to both the total precipitation and the SOI, with R2 values of 0.24 and -0.20 176 

respectively (Fig. 1D).  177 

Wave direction data show that most of the studied coastline is impacted by two sets of waves 178 

propagating towards the NNE and SE/SSE (Fig. 1A, 1E; Supplementary Material A), reaching 179 

a maximum energy level of 1.557 J/m2, while 75 % of the significant wave height was between 180 

0.2 and 0.45 m at nine of the offshore data points. Between 1988-2019, 34 major storms and 181 

tropical cyclones have affected the area, including the tropical cyclones Barry and Ethel (1996), 182 

Abigail (2001), Grant (2011), Oswald (2013) and Nora (2018) (BoM; complete list in Appendix 183 

D). Despite the scarcity of available data, some of these events were associated with heavy 184 

rainfall, storm surges, high tides and waves (note: the nearest tide and wave gauges is near 185 

Weipa, north of the studied coastal segment). For instance, Ethel generated a storm surge of 186 

1.18 m, with a significant wave height and a peak wave height of 3.76 m and 6.69 m 187 

respectively, while Nora generated a 1.2 m storm surge (BoM, 2022). The storm surge that 188 

accompanied Barry destroyed a fishermen’ camp, built 4 m above the high-water mark, 189 

between the mouths of the Gilbert and the Staaten rivers, flooding up to 7 km inland (BoM, 190 

2022). 191 

Precipitation, however, is not distributed equally across the hinterland of the studied coastline 192 

(Fig. 2B), with more precipitation per surface unit in the northern than in the southern domain. 193 

R2  statistical test results (Fig. 2D) show that both the average and the sum of coastal behaviour 194 

per coastal segment associated with each catchment or group of catchments (normalised or 195 

not) are independent of: (1) the size of each catchment (R2
av = 0.11; R2

sum = 0.12; R2
av_norm = 196 

0.13; R2
sum_norm = 0.14); (2) the total amount of precipitation within each catchment normalised 197 

by the size of each catchment (R2 = 0.07); and (3) the length of the coastal segment associated 198 

with each catchment or group of catchments (R2
av_norm = 0.20; R2

sum_norm = 0.15; Fig. 2B-D).  199 
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 200 
Fig. 1 – (A) Spatial distribution of coastline progradation (in m) along the Queensland margin of the Gulf of Carpentaria where 201 
Gilbert, Staaten, Mitchell, and Coleman DFSs reach the sea. The 45.77 % erosion VS 54.23 % progradation graph summarizes 202 
the entire coast. Continuous white line along the coast: Southern Domain; black-white dashed line along the coast: Northern 203 
Domain. White arrows indicate wave direction and their length is scaled to 1 J/m2 (satellite imagery ©Google Earth). (B) 204 
average rates of coastline progradation between 1988-2019 (m/y). (C) Yearly coastal behaviour plots. (D) Yearly total 205 
precipitations for all catchments (Mio mm) plotted against the yearly average coastal behaviour (m), and the yearly average 206 
Southern Oscillation Index (SOI), with Pearson test results comparing the three parameters (precipitation and SOI data from 207 
BoM). (E) Wave direction of propagation, energy, and significant wave height (data extracted from Wavewatch III® using the 208 
Global Wave and Tide Data app developed by Jaap Nienhuis; see Fig. 1A for location of datapoints). 209 
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 210 
Fig. 2 – Plot series comparing (A) the coastline progradation (in m) along the studied coastline to (B) the total 1988-2019 211 
precipitations of each catchment normalised by the surface of each catchment (blue bars). Black dots = actual size of each 212 
catchment. (C) Length of coastal segment associated with each catchment or group of catchments (green bars), average 213 
coastal behaviour per coastal segment of each catchment or group of catchments (red-blue bars), and average coastal 214 
behaviour per coastal segment of each catchment or group of catchments normalised by the length of each coastal segment 215 
(light red-blue bars. (D) Outline of each river catchment, with Pearson test results comparing the different parameters (satellite 216 
imagery Bing based on TomTom, Earthstar Geographics SIO imagery (2022)). 217 
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DRIVING FACTORS AND PRESERVATION OF THE SIGNAL 218 

IN THE ROCK RECORD 219 

DFSs represent the dominant landform in present day continental sedimentary basins (Hartley 220 

et al., 2010; Weissmann et al., 2010), and are very often associated with a long-term 221 

prograding trend as the system grows from high sediment input (e.g. Fisher et al., 2007; 222 

Davidson et al., 2013; Weissmann et al., 2013). This long-term prograding trend has been 223 

recognised along the GoC (Nanson et al., 2013; Lane et al., 2017; Sloss et al., 2018; Porritt et 224 

al., 2020). Our results, however, highlight that the short-term trend between 1988-2019 along 225 

the studied coastline does not follow the overall regressive trend, as nearly half the studied 226 

coastline experienced erosion/transgression during the studied time period. Nevertheless, and 227 

although most of the sediment is supplied by different rivers reaching the GoC, the behaviour 228 

of the total studied coastline does not correlate to the precipitation-proxied river discharge to 229 

the shoreline. Rather than sediment supply alone, the dynamics of the coastline between 1988-230 

2019 seem to have been more dependent on the sum of fluvial, wave action, longshore 231 

currents, and tidal processes along the studied system, but given a lack of detailed historical 232 

wave, longshore current, and tidal data in the Gulf of Carpentaria, these factors could not be 233 

studied in further detail. Furthermore, the i) nature of the substrate, as well as the spatial 234 

distribution of cohesive clays (and other cohesive biogenic substances) along the coastline 235 

(e.g. Lichtman, et al., 2018; Wu et al., 2022), ii) the change in gradient through time and space 236 

associated with varying rates of relative sea-level change (Rodriguez et al., 2001; Ruggiero et 237 

al., 2016), and iii) the type, rates of change, and degree of vegetation near the shoreline (e.g. 238 

Thampanya et al., 2006; Konlechner et al., 2019) could certainly enhance or dampen the 239 

overall mobility of the coastline (how much the coastline migrates) and the rates at which the 240 

coastline moves (how fast the coastline migrates). Nevertheless, DFSs are affected by 241 

continuous lateral channel migration or frequent avulsions at a kyr timescale (Porritt et al., 242 

2020; Colombera and Mountney, 2022) depending on grainsize and sediment load (Cazanacli 243 

et al., 2022), none of which occurred within the time frame covered by the DEA Coastline 244 

dataset. Such avulsions would influence the spatial distribution of wave, tidal, and fluvial 245 

processes along the coastline, as well as diverting the sediment supply. Thus, even though 246 

shallow-marine processes actively redistributed the sediments along the studied coastline and 247 

were the driving factors responsible its short-term dynamics, the influence of fluvial processes 248 

might still be substantial, but more inferred or deferred rather than direct. As a result, the 249 

quantification of each of the role/influence is blurred by the amalgamation of different 250 

timescales, resulting in a potential over- or under-interpretation of the sedimentary processes 251 

that acted at the time of deposition. 252 

Results have shown how dynamic a segment of the coastline of the GoC has been between 253 

1988-2019, regarding both spatial and temporal dimensions. Despite the lack of volumetric 254 
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quantification of the erosion and progradation phases which limits our ability to answer 255 

precisely “how much of this signal is preserved in the rock record”, these results highlight that 256 

the highly-variable and unpredictable short-term dynamics of these systems, and allow the 257 

following question to be raised: is there a minimum spatial and temporal scale below which 258 

progradational or retrogradational trends cannot be differentiated? In other words, at what 259 

moment does time sufficiently amalgamate through space for a general, basin-wide trend to 260 

emerge, or when does the overall sum of local progradation (or erosion) reach threshold points 261 

that allow general trends to be identified? This dataset covers the last 30 years, which in 262 

geological terms is virtually instantaneous, and the coastline behaviour suggests it cannot be 263 

characterised as undergoing a forced regression at this time scale. Indeed, the average rate 264 

of coastal progradation between 1988-2019 is -0.14 m/yr. Although being spatially extremely 265 

variable, this average rate of coastal progradation suggests a short-term average reversal or 266 

of the coastal behaviour when compared to the longer-term Holocene progradational rates 267 

which range between 0.84 m/yr to ca. 3.0 m/yr, and accelerated to 3.8 m/yr in the last 400 268 

years (Nanson et al., 2013; Porritt et al., 2020). The exact explanation as to why this 1988-269 

2019 average rate of coastal progradation is so different from the longer-term Holocene 270 

progradational rates is beyond the scope of this manuscript. Also, the resulting time-271 

stratigraphy is completely different from one location to another along the studied coastline 272 

segment (Fig. 3). As a consequence of this, stratigraphic surfaces bounding coastal strata 273 

developed in different years are heavily diachronous (through time) and heterochronous (at 274 

different times), composite, and amalgamated (i.e. regressive surfaces, flooding surfaces; Fig. 275 

3). This is not a new concept in stratigraphy (e.g. Kyrkjebø et al., 2004; Holbrook and 276 

Bhattacharya, 2012; Miall, 2016; Gani, 2017; Zuchuat et al., 2019), but it is first time it has ever 277 

been clearly documented in real time.  278 

 279 
Fig. 3 –Pseudo-logs illustrating the various depositional events occurring at each of the locations, as well as the resulting time 280 
stratigraphy and the degree of amalgamation of stratigraphic surfaces (see Fig. 1C for locations). 281 

 282 

In addition to the diachronous and heterochronous nature of these surfaces, our results show 283 

that hinges between areas of progradation and retrogradation are dynamic features that 284 
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migrate spatially depending on the temporal scale considered (Fig. 4A). The consequence of 285 

the spatial migration of these hinges is that, on each side of a “time-averaged” hinge (i.e. the 286 

type of hinge usually available in the sedimentary record), the preserved stratigraphy can 287 

display characteristics of short-term transgression and regression on each side of the hinge, 288 

even though the longer-term trend on one side of the hinge is progradational and the other one 289 

is transgressive. Because sequence stratigraphic units are defined “a relatively conformable 290 

succession of genetically related strata bounded by unconformities and their correlative 291 

conformities” (Mitchum, 1977; Van wagoner et al., 1987), these migrating hinges will further 292 

encumber the often-oversimplified lateral correlation of these stratigraphic surfaces. 293 

Furthermore, the resulting stratigraphy associated with migrating hinges will only rarely be 294 

complete, even though the longer-term trend considered is associated with a constant 295 

progradation of the coastline (Fig. 4B). Despite the increased complexity, implementing this 296 

concept of migrating hinges can help to refine the interpretation of the architecture of the 297 

preserved strata, as well as the distribution of heterogeneities in the stratigraphy, and therefore 298 

increase the robustness of basin models. 299 

 300 
Fig. 4 – (A) Detailed photograph of a segment of the studied coastline indicating the position of the hinges between zones of 301 
progradation and zones of erosion through time (satellite imagery Bing based on TomTom, Earthstar Geographics SIO imagery 302 
(2022)). (B) Conceptual, along-strike vertical cross-section, illustrating the complex preserved sedimentary architecture 303 
resulting from the spatio-temporal migration of hinges in a zone that is characterised by a longer-term “constant” coastline 304 
progradation. Note that the artificial thickness of each yearly package was derived from the raw progradation distance from 305 
the DEA Coastlines dataset. 306 
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CONCLUSIONS 307 

The yearly movements of a 655km segment of the Queensland coastline along the Gulf of 308 

Carpentaria between Karumba and Aurukun were calculated using the Digital Earth Australia 309 

Coastlines data between 1988-2019. Results show that: 310 

 The mean average rate of coastline progradation for the study area is -0.14 m/yr using 311 

the DEA Coastlines dataset. This average rate encompasses considerable spatial and 312 

temporal variability. 313 

 Only 54.23 % of the coastline length underwent net-progradation between 1988-2019, 314 

whereas 47.77 % was subject to net-erosion, with most of coastline prograding or 315 

retreating by 100 m, with progradation rates mostly between -2 and 2 m/yr. 316 

 Multi-year overall progradation-erosion cycles correlate poorly to both the Southern 317 

Oscillation Index and the total precipitation in catchments recorded over the study area 318 

(used a proxy for sediment supply). The dynamics of the studied coastline between 319 

1988-2019 seem to have therefore been more dependent on the sum of fluvial, wave 320 

action, longshore currents, and tidal processes rather than sediment supply alone. 321 

 Hinges between areas of progradation and retrogradation are dynamic features that 322 

migrate depending on the temporal scale considered. The intricate nature of 323 

stratigraphic surfaces developed on each side of hinges in such dynamic shallow-324 

marine environments makes their lateral correlation difficult. The documented short-325 

term coastal behaviour will encumber longer-term basin reconstructions and sequence 326 

stratigraphic analysis, because of the amalgamation of various timescales occurring 327 

along the system. Nevertheless, a better understanding of the temporal and spatial 328 

complexity and the dynamics of net-progradational coastal systems and the 329 

implementation of this complexity in geomodels will help increase their robustness. 330 
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