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Study area — Point Lefroy (SW Exmouth Gulf

(1) Study area: Gulf of Exmouth in the NW of Western Australia
(2) One of the most TC-affected regions on Earth
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Study area — Washover fans at Point Lefro

(1) Large washover fans in the south-western part of the Exmouth Gulf
(2) Size and structure: ~200 wide, 300 m long, distinct washover throat and central
channel, lateral depositional banks
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Previous studies — Stratigraphy
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palaeosols

(2) Material: shell debris and sand, corals and large
mollusks

(3) GPR results evidence .
lateral accretion £

~ (1) Lateral depositional banks: distinct stratigraphy, with a
. sequence of several depositional units and intercalating
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(4) Similar depositional ages of units (this fan + further fans)
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Previous studies — Further publications...
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Previous studies — TC Olwyn storm surge 2015

Modern analogue TC Olwyn (March 13-15, 2015): storm surge inside the Gulf of Exmouth
2.2.2014, 15.20 pm 11.2.2015, 16.20 pm
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Results — Modern analogue washover depc¢

Post-Olwyn survey in 2016: scour structures (left),
lateral accretion of washover sediments (bottom),
accretion of barrier deposits inside throat (right)




Results — UAV-based pre- and post-Olwyn DE

Jr ) Post-Olwyn Morphological and sedimentary
changes based on drone-derived
pre- and post-Olwyn DEMs:
independent information on
sediment transport
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Results — Erosion and deposition based on U
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4 (1) Quantification of erosion and
deposition based on pre- and post-
Olwyn UAV-derived DEMS
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(4) Net deposition > net erosion
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Results — Erosion and deposition along trans
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Results — Concept of luminescence inventorie

Single grain age distributions of TC deposits and their source environments (schematic)

Geomorphological sediment sources
S1: active beach

OSL Age: 1412 a

S2: breached barrier
/ Age: 15-2800 a
S3: washover fan
1 W Age: 15-2800a —
4 P1(75%)
0-300 a /‘ S4: coastal barrier |
Age: 3000-6000 a

Single grain
distribution-—_ e
>| 7C deposit P2 (20%)
g 800-2000 a
2 f —
P3 (5%)
4000-6000 a
N " O TC deposits this study

Age

-> Comparison of single grain age distributions of TC deposits (sampling sites =
white circles) with chronological information of potential source environments
provides information on sediment sources (and transport pathways)
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Results — Concept of luminescence inventor

Comparison of single grain OSL ages with age control (left) and luminescence signals with
different bleaching sensitivity (right) (both schematic)
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-> Percentage of well-bleached grains  -> Luminescence ages for the same

(i.e., grains with ages in agreement grain population but based on signals

with age control (TC Olwyn =1 a) with different bleaching sensitivity

within 2-sigma uncertainties) used (quartz, IRSL, post-IRSL) are used to

as a maximum indicator for infer OSL signal resetting during storm

sediment derived from the active transport, which reflects transport

beach distance or transport mode

IRSL, infrared stimulated luminescence / OSL, optically stimulated luminescence 13



Results — Sediment sources and transport (1

Information on sediment transport from single grain age distributions (quartz-OSL, IRSL,
post-IRSL) exemplified for T43 (accreted barrier):

(1) Large portion of sediment in accreted barrier (P1) is well bleached (source = beach);
further populations (P2 and P3) derive from coastal barrier

(2) Some but no complete signal resetting during storm-related transport is inferred
from the offset between age populations of different signals (P1, P1, P1)
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Results — Sediment sources and transport (2

OSL age distributions (cf. slide 14) and degree of signal resetting (expressed by percentage of
well-bleached grains and remnant ages, left) indicate different sediment sources, pathways
and processes, depending on the position in the washover fan (bottom)

(1) Lateral banks (T37): main source older depositional
5 7 +T37-’ units of the washover fan; short sediment transport dis-
E‘::: tance, lower chance of signal resetting during TC trans-
g N ) | port (45% resetted quartz grains, significant remnant age)
; ol IR rsad (2) Barrier accrection (T43): main source beach and youn-
b - ger barrier, high percentage (87%) of resetted quartz
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(3) Distal central channel (T27): main source beach and older washover sediments, but long
transport distance & high chance of signal resetting (86%) during TC (younger remnant age)
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Conclusions — Benefit of combining drone-d

DEMs and luminescence inve

Support the refinement of models for washover-fan formation

source 1: beach / barrier source 3: older units of

inside breach source 2: foredune barrier lateral banks (1) The present as the key to the past?
' Luminescence inventories of mo-
dern analogue deposits help to
understand hydrological and depo-
sitional processes and to evaluate/
refine chronology of past events

lateral banks

#4¢ transport and deposition @@@ erosion 7 minimum flooding extend
increasing storm surge and inundation level »

11) ~2.8 ka, initial event period,
initial breach

(2) Together with luminescence-based dating
of depositional units and drone-derived
high-resolution DEMs, comprehensive
models of washover fan formation can be ~ =
established e e

1V) since ~2.8 ka, repeated event
periods and growth

(3) Future perspective: evaluation of existing
models for hydrodynamics, sediment
transport and morphological changes of
the nearshore area (e.g., Xbeach, Delft3D)

4-/
episodic ~
cycles
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