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Lake Shoreline Dunes and 
their Implications
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Introduction

data from: Fitzsimmons and Mishra, accepted
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Why relevant?

Agriculture Ecology

lake shoreline 
dune (lunette)

insights on the lakes
condition during
deposition

informs on past
water availability

enables the
reconstruction of
past hydroclimatic
parameters

informs on landscape
reactivation thresholds
in the past

insights in future
environmental change
triggered landscape
responses

relevant for:
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What do lunettes tell us?

redrawn and modified from: Bowler, 1983 
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What do lunettes tell us?
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The Study 
Region –
Wimmera
Catchment, 
Wotjobaluk
Country
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Field 
observations

OSL Dating

Paleo-
environmental 

History

Depositional 
Age 

Lake/River 
Conditions

pOSL Age 
Estimations

Grainsize 
measurements

The Reconstruction Concept
lake overflow system methods

interpretations

spatial variation

temporal variation
later
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Sampling Strategy – Example Lake Hindmarsh

Lunette 
Areas
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Sampling Strategy – Example Lake Hindmarsh
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Luminescence
Dating 

14

Inset: adapted from: Preusser et al., 2008
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Luminescence Dating

𝐀𝐠𝐞 𝐤𝐚 =
De [Gy]

Dose Rate [
Gy
ka

]

Sample Collection & 
Preparation

Luminescence
Signal Measurement
(SAR Protocol)

Colours: 
regenerative 

doses

Dose response curve

Radionuclide
concentrations
measured with
gamma
spectrometry

Calculated
Cosmic Dose 
Rate

Statistical 
Age Model

absolute chronology for lunette deposition
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Acceptance 
Criteria

R luminescence package used 
(Kreutzer et al., 2012, 2023)



Portable OSL (pOSL) Measurements
• >250 samples
• SUERC reader
• sequence (Sanderson & Murphy, 2010):

• reduction of necessary sample material:

dark count corrected cumulative
photon count of first 30 sec blue
stimulation
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Portable OSL Age Estimation Approach

pOSL signal

grainsize

depositional
history

source rock 
geologymoisture

carbonates

time since
deposition

minerology

Other factors

In Progress: 
correction of portable OSL signal for region
dependent variation in luminescence sensitivity

transfer function from
sensitivity normalised
pOSL signal to De

possibility to generate age estimates from pOSL counts
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Facies Analyses

Field observations

In Progress: 
• grainsize measurements

(>900 sediment samples)
• thin section analyses

insights on the depositional
environment and the lake conditions
during deposition
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Relative Chronology of Stacked Lunettes

Site Map

Indication for distinct
depositional phases
forming stacked lunette
landforms during lake
full conditions

Lake Hindmarsh South
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Spatial Variation in Lunette Characteristics

thin drape lunette on top of flood plain
deposits

inner sandy lunettes, followed by
massive clay rich dune and three
outer sandy lunettes providing
evidence for a greater lake extent in the
past

inner sandy stacked lunettes, major
outer lunette dunes indicating
extended lake area

complex system of subbasins with
associated lunette dunes of mostly
sandy character, incorporating
carbonates and higher silt fractions

Wirrengren Plain

Lake Hindmarsh

Lunette Crests

20 20

Short TalkIntroductionBackgroundMethodsResults  DiscussionConclusionOutlookShort Talk Introduction Background Methods Results  Discussion Conclusion Outlook

Short Talk Introduction Background Methods Results & Discussion Conclusion Outlook

PICO-Talk GM6.2, Victoria Schwarz, EGU26-572Paleoenvironmental history of the Wimmera lake overflow system

Google Satellite



First Insights on the Palaeoenvironmental History

~ 19 ka

Lake Albacutya under drying lake conditions
at ~19 ka, followed by a later full lake phase
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Inner Sandy Lunette Outer Clayey Lunette
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Conclusion

• complex overflow-lake lunette
system forming a valuable archive
for past environmental conditions

• will improve the understanding of
the interconnection of surface water
availability and landscape
reactivation
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Outlook of the Research Project

• confinement of the absolute chronology of
lunette deposition based on 94 OSL ages

• improvement of chronologic resolution by
calculating pOSL age estimates

• confinement of facies interpretation through 
grainsize quantification and 
micromorphological thin section analyses

• linkage of the lake conditions to 
hydroclimatic parameters through 
hydroclimatic surface water flux model
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Additional Information –
Luminescence Dating Acceptance Criteria

• acceptance criteria: 
- 20% Recycling Ratio
- 10% Recuperation

relative to highest
dose point

- 20% testdose error

Example L-Tu 247 (Lake Albacutya)
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R luminescence package used 
(Kreutzer et al., 2012, 2023)



Additional Information –
Hindmarsh South
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Additional Information –
bulk OSL / pOSL age estimation approach

Earlier investigations showed:
• region and sample dependent

variation in luminescence
sensitivity of shoreline dune
samples causes pOSL signal
variability

data from shoreline dune fieldsites in southeastern 
Australia (Schwarz et al., in prep.)
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Earlier investigations showed:
• sensitivity correction of bulk OSL 

data through the measurement
of the bulk sensitivity improves
the relationship between OSL De 
and bulk OSL data
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data from 
shoreline dune 
fieldsites in 
southeastern 
Australia 
(Schwarz et al., 
in prep.)

a similar approach will be used to
correct the pOSL data of this study for
sensitivity variability, facilitating the
development of a transfer function from
the pOSL signal to equivalent dose 

B N T

B N T

Additional Information –
bulk OSL / pOSL age estimation approach
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