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Abstract

We introduce a new lamp for use in optically
stimulated luminescence (OSL) dating labora-
tories. The lamp is based on an LED with the
peak emission wavelength at 594 nm that was
previously characterised as safe for both sam-
ples and operators by Sohbati et al. (2017). We
demonstrate that 48 h exposure to this lamp,
delivering a power density of 0.2 pW.cm? at
sample position, results in 1 = 3 % loss in
the infrared stimulated luminescence (IRSL)
signal from clean K-rich feldspar grains. The
loss in quartz OSL and K-feldspar post-IR
IRSL signals is anticipated to be even smaller,
given their lower bleaching rate at the lamp’s
peak wavelength (i.e. 594 nm). We reiterate
the conclusion by Sohbati et al. (2017) that
the illumination provided by such a lamp is
desirable for OSL dating laboratories.

Keywords:  Luminescence dating; Labo-
ratory illumination; Safelight; Darkroom;
LED

1. Introduction

Samples intended for optically stimulated luminescence
(OSL) dating are usually sensitive to light. It is thus im-
portant that any inherent signal is preserved during sample
preparation prior to measurement. An OSL laboratory lamp
(“The Risg Safelight”) has been designed to meet this objec-
tive, particularly when used with quartz and feldspar. The
lamp makes use of the same LED that was identified as safe
for both samples and operators by Sohbati et al. (2017). The
peak emission wavelength of this amber-coloured LED at
594 nm is far from the feldspar infrared absorption reso-

nance at ~850 nm (Hiitt et al., 1988) and close to the hu-
man eye’s maximum spectral sensitivity at 555 nm (Pokorny,
1979). Consequently, it can provide better visibility at lower
intensities than the more common red-coloured lamps with
typical maximum emission at 625-700 nm (e.g., Lamothe,
1995; Berger & Kratt, 2008), while having effectively less
impact on the trapped charge giving rise to the quartz fast-
component OSL and feldspar infrared stimulated lumines-
cence (IRSL) signals.

Sohbati et al. (2017) measured the bleaching effect of this
LED at a power density of ~12.7 uW.cm™, and calculated
that 48 h exposure to it at a power density of ~0.2 uW.cm™
should result in < 1% loss of IRSL signal at 50°C (IRsq)
from clean K-rich feldspar grains. However, no measure-
ment was carried out directly at 0.2 uyW.cm™ to validate this
conclusion. The purpose of this study is to directly quantify
the bleaching effect of this new laboratory lamp on the K-
feldspar IRs signal at a power density of ~0.2 pW.cm™ at
sample position.

Figure 1. Photo of the lamp tested in this study.
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2. Methods

The new lamp consists of an array of nine LEDs ar-
ranged in a ring inside a housing of die-cast aluminium alloy,
covered by a stack of transparent (3 mm thick) and semi-
transparent (1 mm thick) acrylic light diffusers at the front
to enhance illumination uniformity. It is fitted with a user-
adjustable power control allowing the output to be adjusted
from 1.75 to 100% of full power (Fig. 1). The corresponding
minimum and maximum power consumptions of the lamp
are 0.3 and 3 W, respectively. Measurement of the light
emission spectrum was undertaken using an Ocean Optics
MAYA2000-Pro spectrometer, and the power density was de-
termined with a THORLABS PM 100D power meter console
equipped with a S130C photodiode sensor. The distance be-
tween the lamp and the samples was ~1.7 m and the power
density at sample position was set to 0.2 pW.cm™.

Two K-rich feldspar (i.e. p < 2.58 g.cm™) samples were
tested: sample 146610 is a loess sample from South Is-
land, New Zealand (Sohbati et al., 2016) that was originally
among the samples tested by Sohbati et al. (2017), and sam-
ple H33052 is the K-rich feldspar fraction of a sand sam-
ple from a dune ridge in Rgmg, Denmark. Risg calibration
quartz is produced from the quartz fraction of this sample
(Hansen et al., 2018).

Forty-eight small aliquots (~2 mm in diameter) from each
sample were prepared by fixing the grains in stainless steel
cups using Riisch Silkospray silicone oil. Six of these were
stored in the dark as a reference, while the rest were exposed
for cumulative exposure periods of 3, 6, 12, 24, 48, 96 and
192 hours. Six aliquots were measured after each exposure
period. In the case of sample H33052, eight aliquots were
displaced during transportation. These are missing from ex-
posure groups of 12 h (1 aliquot), 24 h (1 aliquot), 48 h (1
aliquot), 96 h (2 aliquots) and 192 h (3 aliquots).

All IRsg L,/T,, measurements were performed on a Risg
TL/OSL Risg Model-DA-20 with an automated Detection
And Stimulation Head (DASH) (Lapp et al., 2015). The
IRSL signal was stimulated for 100 s using infrared diodes
delivering a power density of ~175 mW.cm™ at 850 nm, and
measured through a blue filter pack composed of a 3-mm-
thick Schott BG3 and a 2-mm-thick Schott BG39 filters. The
preheat temperature was 250 °C, maintained for 60 s and the
test does size was ~1.2 Gy for all IRSL measurements. The
heating rate was 5°C.s™' during all thermal treatments. All
L,/T, values were calculated using the first 1 s of the signals
subtracted by the average of the last 10 s.

3. Results

The lamp emits at a peak wavelength of 594 nm, which is
similar to that identified as being optimum by Sohbati et al.
(2017). Output power was adjusted so that the power density
at the position of the aliquots was ~0.2 uW.cm™. According
to the calculations by Sohbati et al. (2017), these conditions
should result in < 1% loss of the K-rich feldspar IRsg sig-
nal after 48 h. It is noteworthy to add that the IRsg signal is

more easily bleached than the quartz OSL signal at the peak
emission wavelength of the lamp (i.e. 594 nm), presumably
because the feldspar IRSL trap photoionization cross section
at this wavelength is greater than that of the source trap for
the quartz fast-component OSL signal (Spooner, 1994a,b).
This is supported by the results of Sohbati et al. (2017), who,
on average, observed ~30% lower bleaching in the quartz
OSL signal than the K-rich feldspar IRsg signal from their
samples exposed to this wavelength. Consequently, if we
can establish the safety of the lamp using the IRsq signal,
we can be confident that it is also safe for use with the
quartz OSL and the more-difficult-to-bleach K-feldspar post-
IR IRSL signals.

The measured L,/T, values for both samples are sum-
marised in Fig. 2. A visual inspection of the data indicates
that there are a few outlying datapoints (Fig. 2). For the pur-
pose of identifying and removing the outliers objectively and
quantitatively, an outlier detection method using quantile re-
gression (Breiman, 2001; Meinshausen, 2006) was applied
to both datasets. In this approach, the conditional quartiles
(Q1, Q2 and Q3) and the interquartile range (IQR) of all
the observations (i.e. L,/T, values) are estimated within the
range of the predictor variable (i.e. the exposure time) based
on a quantile random forest of regression trees (Breiman,
2001; Meinshausen, 2006). The individual observations are
then compared to the quantities F/ = QI1-1.5xIQR and F2
= Q3+1.5xIQR defined as outlier detection thresholds; the
so-called “fences”. Any observation that is less than FI
or greater than F2 is considered an outlier. Using this ap-
proach, three and one outliers were detected in the 146610
and H33052 datasets, respectively (Fig. 2). These are ex-
cluded from further analysis and not included in calculating
the bleaching rates.

To derive the bleaching rate of each sample individually,
the data were fitted using the model by Bailiff & Barnett
(1994) with the functional form of I = Iy(1+Bt)*, where I is
initial intensity, ¢ is exposure time, and B and P are constants
such that /< P<2 (Fig. 3). For both samples, the resulting
best-fit parameter values translate into an IRsg signal loss of
1 £ 3% after 48 h of exposure to the lamp (Table 1).

4. Discussion

The K-rich feldspar IRso signal loss of 1 + 3% calcu-
lated here is, within the error limits, consistent with the pre-
dicted value of < 1% previously reported by Sohbati et al.
(2017). However, the calculated upper bound of 4% implies
that, given the measurement and fitting errors, the apparent
signal reduction can be as high as 4%. Sohbati et al. (2017)
observed a difference up to ~14% (n =4) in the bleaching rate
of the K-feldspar samples tested in their study. It is thus cu-
rious that, despite their very different geological origin, de-
positional environment and grain size, both samples studied
here appear to have similar bleaching rates. This may be due
to the insignificant loss of the IRsg signal and thus the limited
range of the observed L,/T, values that hinder us from cal-
culating the true bleaching rate of the two samples over these
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(Q3) conditional quartiles and the dotted lines show the mean. Solid lines represent the quantities F/ = QI-1.5xIQR and F2 = Q3+1.5xIQR
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Figure 3. The same data as in Figure 2 excluding the outliers. Solid lines represent the best fit of the model by Bailiff & Barnett (1994) in the

form of I = Iy (I+Bt)” to the data, and the dashed lines indicate the 95% confidence bands. The insets show the same data as in the main
figures averaged and normalised to the corresponding data at ¢t = 0.



Table 1. Summary of the samples, the best-fit parameter values, the goodness-of-fit statistics and the calculated signal loss after 48 h of exposure to the lamp. CB: confidence bounds, SSE: the

sum of squares due to error, DFE: degrees of freedom, RMSE: root mean squared error.
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exposure times. It is notable that the observed signal loss in
146610 and H33052 after 192 h (i.e. 8 days) of exposure is
only 6.48 + 2.02% (n = 6) and 2.16 &+ 1.9% (n = 3), and
the corresponding values after 48 h are -1.24 + 1.6% (n =4)
and -7.09 £ 3.75% (n = 5), respectively. Obviously, a more
accurate and precise estimate of the bleaching rate requires
substantially more datapoints, at much longer exposure times
up to a few years; this was deemed neither practicable nor
necessary for the purposes of this study.

5. Conclusions

Our new bleaching tests demonstrate that 48 h of expo-
sure to the new laboratory lamp emitting at 594 nm with a
power density of ~0.2 uW.cm at the sample position results
in a loss of ~1% in the IRs( signal from the K-rich feldspar
samples investigated here. The loss of quartz OSL and K-
feldspar pIRIR signals is anticipated to be even smaller than
1%, as they have a lower bleaching rate at the peak emis-
sion wavelength of the lamp (Sohbati et al., 2017). This is
in line with the earlier conclusion by Sohbati et al. (2017),
who established that such lighting conditions in OSL dating
laboratories are optimum, as they are both safe for samples
and provide a clear visibility for operators.

It is noteworthy that the 1%/48 h/0.2 uW.cm™ IR5q signal
loss calculated above is derived from clean K-rich feldspar
grains that were directly exposed to the lamp. The signal re-
duction in dirty bulk samples and coated sand grains during
the early steps of sample preparation such as sieving and HCI
acid treatment is anticipated to be even lower. Furthermore,
the total cumulative exposure time to laboratory light during
most routine sample preparation procedures is usually much
shorter than 48 h. Thus, if necessary, the operator could af-
ford using higher power densities (e.g. by up to a factor of
2) for shorter durations, during high-risk sample preparation
steps such as HF treatment. Finally, regardless of how small
the bleaching effect of a safelight, the common-sense advice
is to keep the exposure of OSL samples to any light source
to an absolute minimum prior to measurement of the natural
signal.
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1. Introduction

Removal of organic matter and digestion of organic
residues is a ubiquitous step in sample processing for lu-
minescence dating (Aitken, 1998). Macroscopic organic de-
bris, if present, is largely captured during grain-size sieving.
Most, if not all, laboratories use a hydrogen peroxide (H,O;)
treatment to digest microscopic organic debris and organic
residues. It is not uncommon for samples, even samples
collected from C-horizons, to react mildly or moderately to
H,0; at reagent concentration (30% solution) for a period of
up to a few hours. Occasionally samples are encountered that
react rapidly and vigorously to H,O, or, conversely, samples
that seem to have a delayed reaction; not reacting immedi-
ately but after several hours of soaking in H>O,. The collec-
tive experience of numerous luminescence dating labs indi-
cates that these “normal” reactions to H,O, treatment do not
have a significant impact on the resulting measured TL/OSL
signals or D, distributions; thus the ubiquitous use of H;O,
digestion.

Recently we processed a set of samples that reacted so in-
tensely and for such a prolonged period that we questioned,
“Can H,0,; digestion of organic matter ever be too aggres-
sive for OSL dating?” One of the samples provided an op-
portunity to experimentally evaluate that question. The sam-
ple set comes from a strandplain (or ridge and swale) shore-
line sequence bordering Lake Claire in northeastern Alberta,
Canada. Tar sands are mined in this region and notably so
upstream along the Athabasca River. However, based on the
estimated ages of the samples and geomorphological inter-
pretations, it was not anticipated that significant amounts of
tar sands would have been incorporated into the ridges that
were sampled (Zamperoni et al., 2017). Even if the sam-
ples did contain some sand grains and/or bitumen derived

from the tar sand deposits, it still must be removed and H,O;
treatment is the standard.

2. Treatments and Observations

It is important to state that the personnel conducting the
treatments described herein all had received university level
chemical safety training as well as luminescence dating lab-
oratory specific safety training. The recommended PPE was
worn at all times and the HF treatments described later were
conduct in an HF compliant fume hood and with a safety
spotter monitoring at all times.

In our laboratory we generally treat 10—20 cm? of sieved
sediment with 25—-50 ml of 30% H,O, solution. The first
two Lake Claire samples processed reacted very vigorously
with H,O, and required spent solution to be decanted and
fresh HyO; to be introduced at least twice. Although the re-
actions were vigorous and somewhat prolonged, they were
not exceedingly beyond past experiences, so the reactions
were noted on a sample data sheet and work proceeded to
the third sample.

When H,O, was added to the third sample the initial reac-
tion was shockingly violent with profuse bubbling and prodi-
gious emission of gas for both the 90— 150 um and the 150 —
250 pm size fraction. The reaction was slowed/cooled by
adding DI water. When the reaction subsided the solution
was decanted and fresh H,O, added. The reaction immedi-
ately resumed its former violence. At this point the sample
was placed in a reaction safe cabinet and allowed to spend
the available HyO,. The H,O, was refreshed twice a day for
4 days. Each time the spent solution was decanted, it was
milky or silty, even though prior to adding fresh H,O, we
would rinse the sample in DI water until the decanted water
was clear. During the four days of decanting and adding fresh
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H,0, we took a subsample out of the OSL lab where it could
be examined under normal lighting and indeed there were
black sand-sized grains present. Although these can typically
be seen under lab lighting, it is not uncommon for beach de-
posits to contain grains of biotite, amphibole, or magnetite.
So, the presence of a small proportion of black grains was not
considered unusual at the start of the project. Additionally,
on the fourth treatment day the reaction had slowed to a level
where we could visually see the top and sides of the beaker.
We noticed that gas was being released from discrete foci
throughout the sediment and traveled toward the surface in
vertical bubble streams or jets where they erupted (see sup-
porting video). Our interpretation of the various observations
during processing of this sample is that it did include a pro-
portion of sand-size particles that were aggregates of smaller
particles cemented by bitumen and likely sand grains with
bitumen surface coatings as well. The most likely source of
these particles and grains is erosion of tar sands far prior to
industrial activities in the region.

To evaluate the impact of the H,O, processing we created
subsamples or batches in the 90—150 um (VFS) and 150 -
250 um (FS) size-fraction that were treated in different man-
ners. Batch 0 (FS) was the original sample that spent over
4 days in twice daily refreshed 30% H,O; solution. Batch
1 (VFS) were treated as normal by direct digestion in the
H,0O, solution for ~16 hours. Batch 2 (VFS) was mechan-
ically disaggregated prior to HyO, treatment. Batch 3 (FS)
samples were treated with Acetone to dissolve bitumen.

Batch 2 samples were placed in a very low concentration
(5 mmol) solution of sodium pyrophosphate dispersant with
a magnetic spin bar. It was agitated with the spin bar in this
solution for ~16 hours to promote break down of bitumen ce-
mented fine-grained aggregates. Of course, the supernatant
liquid was very cloudy or milky. The sample was rinsed in
DI water until the decanted rinsate was clear. Fresh disper-
sant solution was added and the sample was again agitated
with the spin bar for an additional 8 hours. At this stage the
supernatant liquid was only slightly cloudy. The sample was

rinsed and we proceeded to a standard H, O, treatment (30%
solution). The reaction was vigorous, but significantly sub-
dued compared to batch 0 and 1.

Batch 3 was treated with 90% acetone and agitated with
a magnetic spin bar for ~16 hours. After this treatment the
solution (waste acetone) was extremely dark in appearance.
The sample was rinsed in fresh acetone twice, after which
the rinsate was essentially clear. No additional treatments
for organic removal were conducted on batch 3.

Following these treatments for organic matter all grain-
size fractions were processed in the same manner to obtain
clean quartz for OSL measurement (HCI, HF, post-HF rinses;
see supplement to Lepper et al. 2007 for details). All sample
batches in this study reacted vigorously with HF generating
noticeable heat and gas. One might expect that batch 1, be-
cause of a shorter H,O, treatment, may have reacted much
more vigorously with HF than the other batches. However,
based on our observations, that was not the case.

The prepared sand from all batches was measured us-
ing a Risg DA-15 TL/OSL reader system. The system is
equipped with a 40 mCi 90Sr/90Y B-source for dose calibra-
tions, which irradiated at a rate 0.113 Gy/s at the time of the
experiments. Luminescence was stimulated with blue light
(470 £ 30 nm) from a diode array and measured with an
EMI model 9235QA PMT in the UV emission range (5 mm
Hoya U-340). OSL SAR data collection procedures were
used (Murray & Wintle, 2000) with a uniform cut heat and
preheat of 160 °C for 10s throughout the SAR process (Lep-
per et al., 2000; Wintle & Murray, 2006). The SAR proce-
dures used included four regeneration doses. Dose response
calibration was conducted for every aliquot and it was linear
within the regeneration dose range used. Ninety-six (96) in-
dividual aliquots were analyzed from each batch in this study.
Prepared aliquots have been estimated to contain approxi-
mately 300 grains. Data was mildly filtered following the
criteria described in Lepper et al. (2003; 2007 supplement)
resulting in D, data sets ranging from n = 94 to 96 aliquots
for analysis and comparisons.

Table 1. Summarized conditions and results of this study.

Batch ID - Organic Removal Treatment n'  M/m> v DataMean D, Freq. Dist.

grain size (Gy) Mean D, (Gy)

Batch O - FS Over 96 hour soak in 30% H,0, 94/96 1.01 11.10% 1295 +£0.15 12.97 £ 0.09

Batch 1 - VFS  ~ 16 hour soak in 30% H,O, (control) 94/96 1.01 10.50% 13.11 £0.14 13.01 £0.14

Batch 2 - VES 24 hours continuous aggitation in dispersant  96/96 097  13.50%  12.74 £0.18 13.06 + 0.24
prior to 16 hour soak in HyO,

Batch 3 - FS ~ 16 hour continuous aggitation in Acetone; 95/96 098  12.40% 13.06 £ 0.17 13.06 4+ 0.19
no H202

Mean + group std. dev. 12.98 + 0.18 13.03 + 0.05

'No. of aliquots used for OSL De calculation / no. of aliquots from which OSL data was collected (filtering criteria given in Lepper et al., 2003)
2Mean/median ratio: a measure of dose distribution symmetry/asymmetry (see supplement to Lepper et al., 2007).

3Total dose distribution data dispersion (Std. dev./mean).
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Figure 1. D, data histograms for each treatment group/batch (A) Over 96 hour soak in HyO; (B) ~ 16 hour soak in HyO; (C) ~ 16 hours of
agitation in dispersant prior to HyO; (D) ~ 16 hours of continuous agitation in acetone; no H,O; treatment.

3. Results

Table 1 shows the treatment groups for which OSL SAR
measurements were made, the organic removal treatment re-
ceived, the mean and std. err. of the individual D. data
sets that were derived from both the data and from fitting
the data with a single Gaussian population model, as well
as some additional parameters that our lab uses to charac-
terize or evaluate dose distributions. Figure 1 shows the D,
data histograms for each batch and Figure 2 shows the de-
rived frequency distributions from the Gaussian models for
the treatment groups. As can be seen there is virtually no dif-
ference among the treatments and no statistically significant
difference in mean D, among the treatment groups evaluated
(Table 1). All D, distribution means are within one 1 std.
dev. of their group mean when considering their respective
errors.

Batch 1, which had no agitation and the shortest HyO,
soak time, had the lowest data dispersion (v in Table 1) re-
flected as the narrowest frequency distribution (Figure 2) but,
again, it is not statistically significant. The data histogram
for batch 2 and to some degree batch 3 have a suggestion
of more lower D, values (Figure 1). Both of these batches
underwent an extended period of mechanical agitation dur-
ing the organic removal treatments. Both of these batches, 2
and 3, also have higher data dispersion (v; in Table 1) than
batches 0 and 1. Similarly batches 2 and 3 have mean/median

ratios (M/m in Table 1) of less than 1.00, which quantifies a
slight skew to lower D, values. A perfectly symmetric distri-
bution has a M/m value equal to 1. However, the differences
in these parameters from batch to batch and the difference
from ideal behavior is subtle and within normal ranges ob-
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Figure 2. Frequency distributions derived from the Gaussian models
for the treatment groups/batches.
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served in other projects.

This small experiment also highlights the use of acetone
to dissolve oily residues and grain coating from sands. Ace-
tone dissolution could be used as part of the pre-processing
of bituminous sands for luminescence dating. However, it
may be advisable to develop a procedure that does not require
an extend period of mechanical agitation in the acetone.

4. Conclusions

Despite alarmingly vigorous reactions, our data suggests
that direct digestion of organic matter with a reagent grade
30% solution of H,O,, even for samples containing a no-
ticeable fraction of bitumen, does not result in a significant
or deleterious impact on D, determinations. Although not
a statistically robust conclusion, some quantifiable parame-
ters suggest that prolonged periods of stirring in liquid (me-
chanical agitation) may not be advisable. Acetone may pro-
vide an alternative to hydrogen peroxide when removing oily
residues and bitumen from sand samples.
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Reviewer comment:

I’ve wondered about the potential effect of chemical treat-
ments on measured D, values from sediments. This short
methods note shows encouraging results. Several questions
could be addressed in a future in-depth study.

I wonder if the exothermic reaction attained during HF
treatment of quartz leads to a similar temperature increase of
the sample as the H,O, treatments in this study. It would be
interesting to know if perhaps a larger difference in measured
D. (or signal intensity) would be observed with and without
H,0, treatments, if the sample was not subsequently treated
with HF (as is sometimes done with feldspar). Also, more
detailed data analysis could show the effect the various treat-
ments have on signal sensitivity. If sample treatments do lead
to changes in signal sensitivity, this may have an impact on
signal counting statistics, dose distributions and final D, er-
TOor.
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The study uses optically stimulated luminescence (OSL)
dating to reveal the chronology of the flood and deltaic sed-
iments from the Kaveri basin, south India, and investigates
the relationship of the sediment depositional history with the
late-Quaternary climate changes. This objective is addressed
by collecting flood deposit samples from the upper Kaveri
basin, and the coastal/deltaic sediments from the coastal part
of Kaveri delta, southeast India. The OSL ages are correlated
with independent age controls such as radiocarbon (!#C) dat-
ing and young ages with the river gauge records, whenever
possible. The quartz grains from southern India generally
have bright OSL signal. This was advantageous in the dat-
ing of extremely young sediments. However, the river Kaveri
flows mostly through rocky terrain in its upper reaches and is
also joined by various tributaries. It therefore carries locally
weathered sediments. Hence, it was interesting to explore
the extent of bleaching, and thus the feasibility of OSL dat-
ing young flood sediments (~ few tens of hundreds of years
only).

Heterogeneous bleaching was observed in the flood sedi-
ments from the upper parts of Kaveri. Age estimates were
made using existing age models, like the minimum age
model (MAM) and the central age model (CAM). Addi-
tionally, grain size analysis, micropaleontological studies (of
deltaic sediments), and palacodischarge analysis using the
slope-area method (from flood deposits) are applied to fur-
ther reach our research goals.
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tury. This also indicates that not all wet phases are associated
with large floods and not all dry phases with low floods or
droughts. The study also demonstrated that the occurrence
of the 20th century floods in the upper reaches of Kaveri is a
result of high-intensity, short-duration storms. Brief precip-
itation analysis of the recent 2018 Kerala/Karnataka floods
suggests that it is not only the increased amount of rainfall
but also the temporal variability in the downpour that affects
the occurrence of floods in the study area. Additionally, the
paleodischarge analysis points out that the floods in recent
times (post 1950) are occurring at a higher magnitude than
the paleofloods.

The OSL ages, and the micropaleontological results ob-
tained from the four deltaic subsurface sediment cores of
25 m depth each, revealed a close correlation of the sedimen-
tary dynamics of the Kaveri river with the late-Quaternary
sea-level and accompanied warmer conditions. The river
has attempted to re-establish its equilibrium profile with the
rise in the sea-level during ~ 140—143 ka, ~ 121 ka, ~95-
100 ka, ~81-89 ka, ~73-78 ka, ~57—-60 ka, ~40—-45 ka,
6-9 ka, ~5 ka, and ~ 3 ka. This is majorly achieved by the
river’s vertical aggradational deposition as a result of a bal-
anced influx of fluvial sediment with sea-level rise. However,
a gradual progradation of the coastline towards the sea since
~30-15 ka is also observed, suggesting the effect of grad-
ually falling sea-level in the coastal stratigraphy during this
period. At ~6-9 ka, ~45 ka, ~75 ka, and ~ 121 ka, the pres-
ence of foraminifers is also observed in these coastal shores,
suggesting marine influence. However, ~6—9 ka transgres-
sion is seen as the most pronounced and long-lived in the
study area out of them all. Luminescence chronology of the
cores also hints towards a fault movement post ~ 70 ka, in-
dicating the role of Pleistocene tectonics, sea-level changes,
climate, river dynamics in the late-Quaternary evolution of
the Kaveri delta.

Therefore, the findings of present work contribute to the
understanding of the regional palaeo-climate and its implica-
tions to the fluvial responses from the Kaveri basin, southeast
India.
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The accuracy of quartz CW-OSL dating results relies
strongly on the dominance of the thermally stable and easy-
to-bleach ‘fast’ signal component. If this component does
not dominate the initial signal, systematic errors are likely.
These are caused by signal components from insufficiently
bleached or thermally unstable traps. A signal component
separation procedure would solve this issue, but has to meet
the following requirements to be applicable in daily lab rou-
tine:

1. Allow automated component and dose evaluation, with-
out inherent need for user interaction.

2. Identify the number of components and their decay con-
stants on a sample-to-sample basis.

3. Allow component-resolved dose calculation, even for
samples with low-SNR measurements.

4. Be applicable for a large variety of instrumental and
measurement conditions.

To fulfill these requirements, a new mathematical ap-
proach is presented. The signal component separation is di-
vided into two major steps. In the first step, the number of
signal components and their decay rates are identified. This
is done by creating one global average CW-OSL curve from
all measurements in a given data set. On this representative
CW-OSL curve, the multi-component exponential decay fit-
ting algorithm described by Bluszcz and Adamiec in 2006
is applied. In the second step, the signal component intensi-
ties for each single CW-OSL measurement are obtained by
an algebraic decomposition algorithm, novel in the field of
luminescence dating. The algorithm is purely analytical and
based on linear algebra methods. This ensures mathemati-
cal robustness and allows the propagation of uncertainty. All
algorithms were realized in R and bundled in an R package.
Multiple simulations as well as some application tests are
realized as Rmarkdown scripts and are therefore easy to re-
produce.

Method parameters as well as the accuracy, precision and
robustness of the procedures were tested at 10368 (step 1)
respectively 15.5 million (step 2) simulated CW-OSL curves
with varying detection- and component parameters. The step
1 simulation demonstrated a high reliability in identifying the
fast component. In 97.4% of the 5184 relevant OSL curves,
the estimated fast component decay rate is within + 10% of
the true value. The correct number of components was found
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in 73% of the OSL curves. Under-fitting (missing compo-
nents) occurred in 21% of the simulated cases but found to be
unproblematic for the decay rate estimation of the remaining
components. Over-fitting (imaginary components) occurred
in 6% of the cases and lead to shifted decay rates and there-
fore to systematic errors. As over-fitting is correlated to long
measurement durations, it is recommended to limit them to
40 s. Typical background signal levels were found to have no
significant impact on the decay rate accuracy. The step 2 sim-
ulation demonstrated high precision and 100% reliability in
estimating the fast and medium component intensities. This
reliability accounts also for the statistical error values. Slow
component intensities, however, are systematically shifted in
the presence of detection background signals. The introduc-
tion of a background component was tested. It removed these
systematic errors but lead to highly imprecise slow compo-
nent estimations in some cases due to the similar appearance
of slow components and background signals.

As application test, five CW-OSL SAR quartz sample
data sets were analysed. All samples were from different
locations and had independent age control available. For
two samples, for which the default late background subtrac-
tion analysis lead to under-estimated ages, the new approach
found ages in accordance with the independent age control.
For two other samples with also under-estimated ages, this
was not the case. But for these samples the under-estimation
could be related to other sample-specific issues. For the fifth
sample, the already as correct classified CW-OSL age was
confirmed.

As second application test, the no-heating SAR protocol
proposed by Roberts et al. in 2018 was tested by dose recov-
ery tests at two samples. For the coarse grain reference quartz
‘Las Sables’, the recovered dose was accurately estimated
while for the dim fine grain quartz BT1713 the recovered
dose was highly over-estimated. Both samples have simi-
lar OSL characteristics at room temperature with the ‘fast’
component becoming the medium component of five com-
ponents.

The thesis shows, that the presented component separa-
tion method fulfills the defined requirements although the
range of applicable measurement conditions remain to be fur-
ther specified. Nonetheless, the usefulness of the method as
reliable and rapid data analysis tool in quartz OSL dating is
demonstrated.

The thesis is available for download at https:
//iktp.tu-dresden.de/IKTP/pub/19/Dirk_
Mittelstrass_Master.pdf. A further improved ver-
sion of the R package ¢0SLdecomposition’ and a tutorial
are available at https://luminescence.de/.
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Paleo-flood is one of the extreme events, also an essential
fluvial archive preserving signatures of intense precipitation
linked with climate changes. However, it remains a puzzle to
be taken as a proxy for intense humid phases. Usually, humid
periods are associated with high discharge, high-frequency
flooding, whereas dry climate is associated with low dis-
charge and low frequency of such extreme events. How-
ever, even dry periods are related to extreme events making it
complicated. The study of paleo-flood requires a robust pa-
leoflood record and precise geochronology beyond historical
or instrumental records. The current work proposes explor-
ing these events and thus constructing past flooding history
by analysing the various fluvial deposits. The Palar, Gin-
gee, Then-Pennai, Vellar and Lower and Kaveri River and
its tributary as Amravati River in Southern India, Tamilnadu
was chosen for the study. These rivers receive winter mon-
soon as a significant source of precipitation. Being as a low
discharge river in rocky terrain, these are sensitive to high
precipitation events.

Luminescence dating is a widely accepted and popular
method for estimating the age of sediment burial. However,
sediments’ partial or heterogeneous bleaching poses a prob-
lem in dating the young sediments (< 2 ka). Except for the
Kaveri River, all others are ephemeral river systems, flowing
for a few hundred kilometres through the rocky terrain and
having a high chance of mixing unbleached weathered sand
grains. Bleaching and mixing can be further enhanced by
short transportation distance. Application of various lumi-
nescence age models is required to get the best age estimate
for such extreme events. This study aims to test lumines-
cence dating feasibility in a system consisting of high energy
fluvial deposits, where partial bleaching could be high.

All the samples were processed for OSL dating; the quartz
grains are showing relatively low sensitivity in Gingee, Vellar
and Amaravati rivers and high sensitivity in the lower Kaveri
River, equivalent to the calibration quartz. However, most
of them suffer from partial bleaching. With the application
of various luminescence age models, three sets of OSL ages
were obtained. The first set (100 to 200 years BP) indicates
a drastic change in climatic conditions associated with the
recurring tropical cyclonic systems, which have resulted in
high-frequency flooding events in recent time. The second
set of OSL ages suggests a large scale flooding event between
700-800 years BP coinciding with the change of Medieval
Warm Period (MWP) to the Little Ice Age (LIA). The third
set of OSL age (2 ka to 3.5 ka) shows a shift in the Inter-
Tropical Convergence Zone (ITCZ). The study suggests in-
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creased flooding in a transition zone and not in a prolonged
phase of either dry or humid periods.

Earlier the southern part of the Indian Peninsula has been
thought to be a tectonically stable shield area. However, the
research carried out during the past three decades indicates
possible unstable tectonism, at least since the Jurassic. The
fluvial system in continental records response swiftly to tec-
tonics or climate changes. The tectonic and geomorphic pro-
cesses are related to each other, and the effect of change in
tectonic or climate can be easily seen in the drainage systems.
The current study focuses on reconstructing the Holocene
evolutionary history of the Gingee and the Vellar River basin.
Physiography, drainage patterns, geomorphic features, and
structural controls of the Gingee and the Vellar rivers were
evaluated to reconstruct the drainage basin’s evolutionary
history.

The morphometric approach was applied to get the tec-
tonic signal from the Gingee and Vellar River basins. The
study helped in understanding the role of tectonic elements
in the evolution of the basins. The literature survey and the
morphometric analysis results have been applied to obtain
information about the tectonic elements and the possible re-
construction of their activity in recent times. The analysis in-
dicates the southward tilting of the Gingee drainage systems
and northward tilting of the Vellar drainage systems, strong
asymmetry in some reaches, pronounced elongation of cer-
tain tributaries. All these analyses and the previous studies
point towards active tectonism in the area. Because of the
tilting, the Gingee River is migrating towards the south and
the Vellar River towards the north, leaving their paleochan-
nels towards the north and south, respectively. The Gingee
River migrated clockwise to its current position during the
mid-Holocene period ~ 3.5 ka. The Vellar River got shifted
in an anticlockwise direction during 1.28 ka BP. Lumines-
cence ages of the paleochannels also suggest that both the
rivers are migrating with the same rate of ~ 4.5 km/ka.

A PDF of this thesis can be requested by contacting ma-
hadevgly @gmail.com
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Feldspars are the most abundant minerals in the Earth’s
crust and they have the ability to store charge within defects
in their crystal lattice over geological time scales. This al-
lows their use as natural dosimeters in luminescence dating
studies, which enables chronologies of past geomorphologi-
cal, geological and archaeological events to be established.
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Despite the routine use of feldspars in luminescence dat-
ing studies over the past decades, many key questions re-
garding the physical processes leading to luminescence of
feldspars remain unanswered. For example, the crystal de-
fects functioning as electron trapping centres in feldspars are
still unknown, and the causes of variability seen in anoma-
lous fading rates of the blue emission (~ 410 nm) in feldspars
have not been fully identified. Since feldspars are com-
plex framework silicates with a variety of chemical composi-
tions and mineralogical properties, linking properties inher-
ent to the feldspar to particular luminescence characteristics
is challenging. This thesis aims at establishing a better under-
standing of potential relationships between feldspar chemi-
cal composition, structural state and the number of phases
present within a crystal and the luminescence properties of
selected feldspar samples. To achieve this goal, this thesis
investigates the luminescence properties of a selection of sin-
gle crystal feldspars and feldspars of grain mixtures extracted
from sediment and bedrock, by using a combination of ex-
citation and emission spectroscopy, photo- radio-, thermo-
and infrared stimulated luminescence and anomalous fading
measurements.

Electron trap depths ranging from 2 eV to 2.4 eV were
found in chemically and structurally different feldspars. The
IR resonance peak, likely reflecting the first excited state of
IR-sensitive electron trapping centres, is located 1.45 eV
above the ground state of the trap. Similarities in energies
measured for the ground and excited state energies across
the sample suite indicate that defects functioning as electron
trapping centres are likely located on the Si,Al-framework.
Site-selective infrared photoluminescence (IRPL) excitation-
emission spectroscopy revealed up to three different lattice
environments in which the investigated electron trapping
centres might be located. A comparison of chemically and
structurally different alkali feldspars indicated the presence
of K* ions on M sites as one likely influence of the lattice en-
vironment of electron trapping centres in feldspars. Disorder
of the tetrahedral site occupancy of AI** ions has only little
effect on electron trapping centres and related IRPL emis-
sions, and no correlation was found between the number of
phases present in a single crystal feldspar (i.e. whether it is
single phase or perthitic) and electron trapping centres. Thus,
observed differences in electron trap depths and IRPL emis-
sions are influenced by additional factors, not explored in this
thesis.

The width of the sub-conduction band-tail states range
from 0.2 to 0.8 eV in the samples investigated. This sug-
gests different impacts on charge mobility, and stability of
trapped electrons in these samples. The intensity and stabil-
ity of the blue luminescence emission (~410 nm), the emis-
sion most commonly used in luminescence dating studies, is
suggested to be influenced by the degree of order of AI**
ions on the framework. It is proposed that crystal defects
giving rise to the blue luminescence emission are not only
related to feldspars from geological environments where the
high structural state (disorder of AIP* jons on the framework)
is retained during rapid cooling of the magma (e.g. volcanic
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origin), but is also related to perthites. In perthites the inter-
faces between K- and Na-feldspar lamellae are likely to host
a high density of defects, resulting not only in intense blue
emission, but also in high anomalous fading rates, making
fading correction of luminescence ages inevitable.

Research in this thesis shows the complexity of factors
influencing luminescence properties in feldspars, which has
to be kept in mind, when trying to further improve the use of
feldspars as natural luminescence dosimeters.
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Southeast Asia plays a key role in understanding the dis-
persal of early modern humans through South Asia into Aus-
tralasia. The routes they took are still debated, as is the tim-
ing of initial modern human dispersal out of Africa. Multi-
ple scenarios are possible, mainly focussed on Marine Iso-
tope Stages 5 (130-70 ka) through 3 (57-30 ka). Dur-
ing these periods, environmental conditions in Myanmar and
Vietnam would have allowed for diverse nutrition strategies
and options for shelter. Caves and rock shelters in Myan-
mar and Vietnam commonly contain evidence of human ac-
tivity, including stone artefacts and fossil remains. Estab-
lishing reliable chronologies for such sites can therefore pro-
vide insights into the timing of human occupation and possi-
ble routes of hominin dispersal through mainland Southeast
Asia.

Archaeological and geomorphological sites may be dated
using a variety of geochronological methods. Luminescence
dating is potentially applicable to sediments deposited in the
last few hundreds of thousands of years, which is the reli-
able age range for two ubiquitous minerals, quartz and K-
feldspar, found in many depositional settings. However, only
a few sites in Southeast Asia have been dated using lumi-
nescence methods. In this study, four archaeological and
geomorphological sites in Myanmar and Vietnam were in-
vestigated: Badahlin Cave, Gu Myaung Cave and the Chauk
river terraces in central Myanmar, and Nguom rock shelter in
northern Vietnam.

Twenty-seven samples were prepared for luminescence
dating, using a range of grain-size fractions of quartz and
K-feldspar. The optically stimulated luminescence (OSL)
signal from individual grains of quartz was measured using
a standard single-aliquot regenerative-dose procedure. Sin-
gle grains of K-feldspar were measured using a two-step
post-infrared infrared (pIRIR) procedure, together with a re-
gional standardised growth curve constructed for these sam-
ples. The L,T, method was used to estimate the equiva-
lent doses for the K-feldspar samples, some of which were
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also measured using the infrared radiofluorescence (IR-RF)
signal. Environmental dose rates were estimated using beta
counting and in situ gamma-ray spectrometry.

The deposits in Badahlin Cave were dated to between ~ 54
and ~ 3 ka, with consistent ages obtained from quartz and K-
feldspar for most of the samples. The OSL ages range from
~ 54 ka at the base of the excavation to ~ 5 ka at the top, while
the pIRIR ages range from ~ 47 to ~ 3 ka. Systematically and
significantly older ages were obtained using the IR-RF signal
for dating (~ 87 —51 ka), likely due to an undetected and sub-
stantial residual dose. At the nearby site of Gu Myaung Cave,
the ages range from ~ 19 to ~ 3 ka (OSL) and from ~ 17 to ~ 1
ka (pIRIR). As at Badahlin Cave, the IR-RF ages are signifi-
cantly older (~ 100 -39 ka). The Chauk terraces flanking the
Irrawaddy River were dated using OSL and pIRIR methods
to between ~ 167 ka, for the uppermost terrace, and ~ 5 ka,
for the terrace bordering the river. Samples from the middle
terrace produced widely dispersed distributions of equivalent
dose comprised of discrete components, with an age of ~ 75—
8 ka considered most likely for terrace formation.

The deposits at Nguom rock shelter were dated to between
~41 and ~ 11 ka based on the OSL signal, whereas signifi-
cantly older, maximum age estimates were obtained using
the pIRIR signal (~187—-26 ka). Archaeologically sterile
layers in the middle part of the deposit indicate that the cave
roof may have collapsed ~25 ka, based on the OSL and ra-
diocarbon chronologies.

This study has found that human occupation of Badahlin
Cave, Gu Myaung Cave and Nguom rock shelter commenced
between ~ 40 and ~ 20 ka, during the late stages of the Pleis-
tocene, and continued through into the Holocene. These find-
ings add to our knowledge of modern human settlement and
dispersal through Southeast Asia. The OSL and pIRIR ages
obtained for Badahlin and Gu Myaung Caves are the first
luminescence ages reported for any site in Myanmar, and ex-
cavations at these sites have also yielded the first evidence
for bifacial stone artefacts discovered in this part of South-
east Asia. Human occupation of the Chauk terraces seems
unlikely at the locations investigated, as no archaeological
remains were recovered.

The OSL signal appears to be suitable for dating of Myan-
mar and Vietnam quartz grains and the pIRIR signal similarly
for Myanmar K-feldspars, which presents the opportunity to
apply these methods to other sites in the region. IR-RF dat-
ing may provide an alternative to OSL and pIRIR methods
in the future, but the extent of residual signal and variability
in bleaching behaviour require further investigation before
reliable IR-RF ages can be obtained.
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The Himalaya formed due to collision of the Indian and
Eurasian plate ~50 Ma. Since then it has not been only
tectonically active but also has modulated the regional mon-
soonal precipitation. The Himalaya hold many secrets of past
tectonic activities and climate change. This study uses two
of geomorphic proxies viz. alluvial fans and fluvial terraces
which act as archives preserving information about the past.
This study aims at unveiling the past climate changes and tec-
tonic activities during Late Quaternary in Darjeeling-Sikkim
Himalaya (DSH).

Alluvial fans are important geomorphic archives because
of its strategic location at mountain front. It forms when the
sediment supply overwhelms the water discharge and such
condition could only be achieved in certain tectonic or cli-
matic setting. We provide a detailed luminescence chronol-
ogy of Matiali alluvial fan in north West Bengal, India. The
regional fan surface (T4) has been dissected by E-W trend-
ing Himalayan thrusts known as Matiali and Chalsa thrusts
and have various terraces named as T3, T2 and youngest one
as T1. Luminescence ages suggest that the formation of the
alluvial fan (regional surface) started before 171 ka and con-
tinued till 72 ka covering a time span of nearly 100 ky; sug-
gestive of weaker monsoon at 72 ka. Matiali fault activated
after 171 ky. Chalsa fault is suggested to be active during
48—-41 ka. The last aggradational phase was around 6 ka
which led to the formation of T1a terrace. The study suggests
that climatic fluctuation during this period were shaping the
morphology of the alluvial fan, along with tectonic activities
on the two faults.

Further investigation to the south of the Matiali fan re-
veal the existence of an active fault known as the Baradighi
fault. The activity on the Baradighi fault started around 25
ka and it was active in recent past also. The drainage sys-
tem in the Matiali fan as well as in the Baradighi surface has
been highly modified by the tectonics. The Asymmetry fac-
tor and Basin elongation ratios also indicated that the river
basins in the region are influence by tectonics whereas the
Hypsometric Curves and Integral (HI and HC) indicate oth-
erwise. The HI and HC give an idea about the dominance of
erosion or tectonics, although the region is tectonically ac-
tive but is mostly composed of non-lithified Quaternary sed-
iment. Thus, it is easier for the rivers to erode into softer
sediments.

Fluvial terraces in the Himalaya are also important geo-
morphic archives which preserve the signature of tectonics
and past environment. Terraces in the DSH fold and thrust
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belt have not received much attention of the geologists. An
attempt to understand the evolution of paired and deformed
terraces between major thrust boundaries of the eastern Hi-
malaya, on the either banks of the Tista River in Darjeeling-
Sikkim-Tibet wedge has been made. These terraces are lo-
cated at the confluence of Tum Thang khola and the Tista
River (near Rangpo). Three levels of terraces are present
in general and also in the study area. The terrace T3 was
formed during last interglacial period and the T2 terrace dur-
ing last glacial maximum (LGM) and in the humid phases
after LGM. The top section of T2 terrace (~ 2.5 m thick) was
formed in the transition phase (arid to humid) after Younger
Dryas event. The region has experienced several deforma-
tional events, (i) one after 45 ka which raised the T3 terrace
to its present level, (ii) another one after 11.9 ka which raised
the T2 to its present level and this event is also associated
with the shifting of the Tum Thang khola, and (iii) the re-
gion is still tectonically active as shown by the warping of
the T1 and TO surfaces, which are of recent origin. These
terraces have complex input of sediments from Higher Hi-
malayan Crystalline (HHC) rocks and from locally present
Lingtse granites. This study was further extended to other
sections, viz. Manglay, Sintam and Sevoke for better under-
standing of the past climatic conditions and neo-tectonics.
The study gave similar kind of results and also shows that
there was a large-scale change in the gradient of the Tista
River after 34 ka.

A PDF of this thesis can be requested by contacting aks-
ingh21sep@gmail.com
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Degree: M. Sc.
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Optically Stimulated Luminescence (OSL) is a very pow-
erful technique that can date samples as old as hundred thou-
sand years or more and its applications cover many areas
of Earth sciences for the determination of the age of sedi-
ments by measuring how long ago they were last exposed
to daylight. In the last few years, the use of a new signal
from quartz extracted from sediments has been suggested
as a new tool for optical dating. This signal, termed TT-
OSL (Thermally Transferred Optically Stimulated Lumines-
cence), originates when the sample is optically bleached and
subsequently heated. Two types of transfer contribute to the
appearance of this signal: recuperation (Re-OSL) and basic
transfer (BT-OSL). The former is due to the presence of elec-
trons in light-insensitive (“hard-to-bleach”) traps prior to the
zeroing event and remaining in these traps until the sample is
heated; the latter is due to electrons in the OSL traps which,
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during the bleaching event, are transferred to light-sensitive
traps (“refuge traps”); during preheating, some of these elec-
trons may be transferred back to the OSL traps. TT-OSL
signal appears to have the potential to extend by almost an
order of magnitude the age range over which OSL lumines-
cence dating can be applied.

This thesis work is devoted to the study of the OSL and
TT-OSL signals detected in quartz, both from sediment and
as a mineral with different characteristics and provenances.
In particular we focused our attention on the factors that may
influence its behaviour and on the identification of the traps
responsible for this signal studying the TL glow curves. The
possibility of effectively using the TT-OSL signal to deter-
mine the equivalent dose, in order to apply it to the field of
dating will be also discussed.

Firstly the dependence of the TT-OSL signal on the pre-
heating temperature used to induce thermal transfer was
studied. It was noticed for all the sample analysed that this
signal increases with the temperature until it reaches a peak
between 280 and 300 °C, implying that the TT-OSL source
trap should correspond to an electron trap with a TL peak at
temperatures above 280 °C. Mineral quartz aliquots, specif-
ically rose quartz, show some differences from sedimentary
quartz, since the intensities of their OSL and TT-OSL signals
are lower by two orders of magnitude. It can be concluded
that this behaviour may arise either from sensitisation pro-
cesses due to repeated cycles of trapping and de-trapping, or
from the different nature of the sample, as it has not been
subjected to the same heat and light exposures as a sedi-
ment. For this purpose, a solar simulator was used in order
to increase the intensity of OSL and TT-OSL signals in rose
quartz aliquots through the repetition of light exposure and
subsequent bleaching cycles of optically-active centres. It
was observed that, despite this treatment, the shape of OSL
and TT-OSL decay curves remain unchanged, and therefore
the different origin of the sample may affect the intensity and
behaviour of this signals.

Finally, in order to identify the source traps that contribute
to OSL and TT-OSL signals in quartz, variations in Ther-
moluminescence (TL) glow curves caused by OSL and TT-
OSL measurements were studied. By performing compar-
isons and subtractions between different glow curves, clear
optical bleaching effects can be observed. In particular, it is
possible to identify the presence of a TT-OSL trap associated
with a TL peak at ~270 °C, at lower temperatures than that
of OSL trap at ~ 280 °C, demonstrating that the two mecha-
nisms have different origins, in agreement with results pre-
viously obtained. A PDF of this thesis can be acquired by
contacting the author (g.tamburini @ campus.unimib.it).
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Conference Announcements: LED 2021

16th International Luminescence and
Electron Spin Resonance Dating
conference (LED2021)

LEIﬁ

240 2010

13 to 17th September 2021

The 16th International Luminescence and Electron Spin Resonance Dating conference
(LED2021) will take place online from 13 to 17th September 2021. The last conference in
this series was held in Cape Town in 2017, and the next conference in the series was to be
held in person in Burgos in 2020 or 2021, but due to the ongoing uncertainty
regarding COVID-19 it is not possible to meet in person at this time. However, to ensure that
we can retain the opportunity to come together (albeit virtually) and present our latest
research, there will be an online conference this year.

Conference organisation for LED2021 is an international collaboration involving members of
the standing Scientific Organising Committee with additional international representation.
The aim of the conference is to provide a stimulating academic environment for
presentation and discussion. The conference will cover similar themes to previous
conferences in this series, and papers presented at the conference will be eligible for
submission to one of the two special issues arising from the conference, one in Quaternary
Geochronology, and one in Radiation Measurements.

More information can be found at : https://led2021.wordpress.com/
From the LED2021 International Scientific Organising Committee:

Lee Arnold, Andrzej Bluszcz, Regina DeWitt, Geoff Duller, Christophe Falguéres,
Mayank Jain, Gloria I. Lopez, P Morthekai, Naomi Porat, Sumiko Tsukamoto, Liping Zhou
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Conference Announcements: 2" SHIC

To promote mutual interest in cultural and environmental issues on a global scale, the
University of the Aegean, Greece and Henan University, China as part of an research &
educational agreement are announcing the 2nd jointly organized conference on Global
issues of Environment & Culture.

The Sino-Hellenic International Conference (SHIC) is a series of international conferences
hosted in China and Greece alternatively. The 2nd SHIC on Environment & Culture will take
place on 18-19 September 2021, at the European Cultural Center of Delphi, and a cultural
event is planned for 17th Sept (if Covid-19 measures permit). Due to COVID-19 we offer
online video conference presentation from your office at home.

The 2nd International Conference is one of the activities of the Project “Sino-Hellenic
Academic Project” of the Research Center of Hellenic Civilization (Henan Univ, Kaifeng), the
Research Center of Yellow River Civilization in Greece, and the Collaborative Innovation
Center on Yellow River Civilization and Sustainable Development.

The 2nd Sino-Hellenic International Conference welcomes contribution on any topics related
to the environment and cultures globally. Session topics include Archaeology &
Archaeometry and Cultural Geography & Geosciences. The sessions also include
luminescence related presentations.

More information can be found at : https://shap-conference.com/

We are looking forward to your active participation.

Respectfully

Prof. loannis Liritzis and Prof. Miao Changhong
University of the Aegean Henan University
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Conference Announcements: virtual DEUQUA 2021

We are delighted to announce that the annual meeting of the German Quaternary Association
will take place from 2021-09-30 to 2021-10-01. Due to the ongoing pandemic situation with
uncertain prospects for travelling, the conference will be moved into the virtual space
(#vDEUQUA2021). We especially encourage young scientists to present their research and get
in touch with actual issues of Quaternary research.

The programme will consist of “classical” oral presentations with subsequent discussions and
short presentations to exchange views in individual chats. The preferred presentation
language is English. However, naturally, contributions in German are possible. For the evening
2021-09-30, we are planning on organising a virtual get-together.

Thanks to the generous support by the DEUQUA, we happily waive the conference fees and
offer this online conference free of charge.

For more information see: https://vdeuqua2021.sciencesconf.org/

K vDEU JJUA

==’ virtua DEUQUA 2021
30t Sep to 15t Oct 2021

Registration open Abstract submission deadline

2021-06-01 2021-07-31

~
' ! J
anfine e
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Acceptance notification Deadline registration
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Conference Announcements: 6" APLED

Dear Colleagues,

It is a good opportunity to discuss with you the latest update regarding the 6th Asian Pacific
Luminescence and Electron Spin Resonance (APLED) conference, which is to be organised
by Ankara University. As you may remember, initially the 6th APLED Conference was
planned to be held in Antalya, Turkey during September 2021. Due to the COVID-19 crisis,
though, it was not possible to organize the conference as planned and thus we had decided to
postpone it. Unfortunately, the COVID-19 pandemic that so deeply has affected and still
affects our lives and countries is not expected to end very soon, and its consequences will be
present for a long time. After careful consideration by the APLED scientific committee, and
in light of the ongoing Coronavirus (COVID-19) developments, we sadly made a decision to
further postpone the APLED conference. Even though, the situation has not considerably
improved since then, we see a realistic chance that it will be possible to organize the
conference in the future. For this, we would like to give it another try and keep our promise,
by inviting you to Turkey later on. We will get back to you with more information on specific
dates in the coming announcements. We hope that next year conditions will be much more in
favour for organizing a conference.

Attending a conference was never just about studying - it also includes social aspects such as
networking, meeting friends and colleagues and understanding different cultures. These are
the reasons why all of us love attending conferences.

Please take a moment to let us know if you have any questions; your feedback is important
for us.

We look forward to hosting you in Anatolia, one among the few places all around the world
where history dominates.

Until then, stay safe and healthy!

On behalf of the local organising committee
Prof. Dr. Niyazi MERIC

Dr. George S. POLYMERIS
Dr. Eren SAHINER
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