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Abstract: We report on SAR-OSL dating of closely-spaced samples from the loess-palaeosol se-
quence near Mostistea lake (Danube Plain, SE Romania). We used sand-sized quartz and a SAR pro-
tocol that involved a preheat of 10s at 220°C and a test dose cutheat to 180°C. It is shown that these
thermal pretreatments isolate a quartz OSL signal that is dominated by the fast component. The be-
haviour of this signal in the SAR protocol is then documented. The ratio of the measured to given
dose tends to lie slightly but systematically above unity (~5% on average) and the recycling ratio be-
low unity (~6% on average); for all samples, the recuperated signal is negligible. Within analytical
uncertainty, the nineteen optical ages are internally consistent and agree with the predictions from a
palacomagnetic age-depth model. Although it may be possible to optimize the SAR measurement
procedure, the optical ages already confirm the chronostratigraphic position of the uppermost well-
developed palaeosol in that it formed during MIS 5.The established chronology allows correlating the

sequence near Mostistea lake with that near Mircea Voda that we investigated earlier.
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1. INTRODUCTION

Loess and loess-like deposits are widespread along
the lower Danube river. In Romania, they cover mainly
the southern and southeastern part of the country (Conea,
1970). The deposits can be up to ~ 50 m thick and contain
several well-developed palacosols. The Romanian loess-
palaesol sequences are thought to represent continuous
and extended archives of regional climatic and environ-
mental change during the Late and Middle Pleistocene
and they help to improve our understanding of the link
between similar deposits in Europe and Asia. So far, the
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chronology of Romanian loess has been mainly based on
relative methods (such as pedostratigraphy and magnetic
susceptibility) and correlation of successions with compa-
rable features (see e.g. Conea, 1969 and 1970; Panaiotu et
al., 2001). It has been demonstrated that the assumptions
underlying proxy-based age models (such as continuous
sedimentation) can be inaccurate (see e.g. Stevens ef al.,
2007). Because an absolute timeframe is lacking, there is
great uncertainty about the stratigraphic position of sev-
eral palaeosols and the way in which they should be cor-
related. This strongly hampers interpreting the sequences
in terms of the signatures of palacoclimatic and environ-
mental changes.
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For several decades, loess deposits have been inten-
sively investigated using luminescence dating techniques
(see e.g. the overview by Roberts, 2008, and references
therein). As far as Romanian loess is concerned, however,
the method seems to have seen only little application.
Balescu et al. (2003; 2010) used infrared stimulated lu-
minescence (IRSL) signals from coarse silt-sized alkali
feldspars to establish a broad chronological framework
for the loess-palacosol units exposed at three sections
(Tuzla, Mircea Voda, and near Mostistea lake; Fig. 1).
Despite the limited dataset, these studies demonstrated
that, at the three investigated localities, the uppermost
well-developed palacosol (S1) formed during MIS 5. The
most robust luminescence dating procedure currently
available involves the use of optically stimulated lumi-
nescence (OSL) signals from quartz, in combination with
the single-aliquot regenerative-dose (SAR) protocol
(Murray and Olley, 2002; Wintle and Murray, 2006).
Timar et al. (2010a) took this approach in a high resolu-
tion study of the section near Mircea Voda. SAR-OSL
dating of silt-sized (4-11 pum) quartz confirmed the
chronostratigraphic position of the S1 unit (i.e. MIS 5)
and demonstrated that loess accumulation rates have
varied during the Last Glacial. Timar et al. (2010b) sub-
sequently applied SAR-OSL dating to sand-sized quartz
extracted from the same samples; this yielded ages that
were in between 20-70% higher than those obtained on
the fine grains. Nevertheless, both sets of ages confirmed
that the S1 unit corresponds to MIS 5; they conflict, how-
ever, as to how an overlying weakly-developed soil hori-
zon should be interpreted (MIS 3 or MIS 57?). Although
methods to correct IRSL signals from feldspar for anoma-
lous fading (as was done by Balescu ef al., 2003; 2010)
are contentious, especially for older samples with De’s >
~ 150 - 200 Gy, and the discrepancy between the SAR-
OSL ages for silt and sand-sized quartz remains to be
resolved, both dosimeters challenge the long-held as-
sumption that the S1 palacosol was formed during an
interstadial of the Last Glacial period (Conea, 1969).

The present study focuses on the SAR-OSL character-
istics and age of sand-sized quartz extracted from the
loess-palacosol sequence near Mostistea lake (Danube
Plain, SE Romania). Our investigations of Romanian
loess frame in a larger research project that aims at estab-
lishing an accurate and precise chronology for European
loess deposits.

2. STUDY SITE AND SAMPLING

The investigated loess-palaecosol sequence is located
on the border of Mostistea lake (~20 km in length and
56.7 km® of water surface, Danube Plain, SE Romania;
Fig. 1). It is about 21 m thick and consists of four loess-
palaeosol units (L1, S1 etc.) and the Holocene topsoil
(S0). The Mostistea loess-palacosol sequence has previ-
ously been investigated using magnetic susceptibility
(MS) and IRSL techniques (Panaiotu et al., 2001; 2004;
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Necula and Panaiotu, 2008; Balescu et al., 2010). Both
the MS and the IRSL results indicate that the uppermost
three palaeosols (S1, S2, S3) formed during MIS5, MIS 7
and MIS 9, respectively.

The profile investigated here is located at a distance
of ~50 m from the previously studied sections. Our study
focused on the uppermost loess-palacosol unit (L1/S1)
and the top of the second loess unit (L2). Due to intense
bioturbation in the form of rootcasts and the difficult
access to the upper part of the L1 unit, the samples were
collected starting from a depth of 2.1 m. Nineteen sam-
ples in total were collected, at relatively closely spaced
vertical intervals (~ 10-25 cm; Fig. 2). The sampling was
performed by hammering stainless steel cylinders in

—_ Loess and loess-like
deposits

B carpathian Mountains
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Fig. 1. Map showing the location of the sampling site (Mostistea); the
location of the sections near Mircea Voda and the Black Sea shore
(Tuzla) is indicated as well.
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Fig. 2. The variation of the magnetic susceptibility measured for sub-
samples of sediment surrounding the OSL tubes (left) is correlated with
that in the section previously investigated by Panaiotu et al. (2001)
(right). The dashed lines (eye guides) indicate this correlation.
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freshly cleaned exposures. The sediment surrounding
each tube was collected for dose rate determination. To
correlate our sections with those from the previous stud-
ies, the magnetic susceptibility was measured using a
MS2B Magnetic Susceptibility System (Bartington In-
struments) on a subsample of the sediment surrounding
each OSL tube (Fig. 2).

3. SAMPLE PREPARATION AND ANALYTICAL
FACILITIES

Sand-sized (63-90 um) quartz grains were extracted
from the inner material of the sampling tubes using con-
ventional (Lang et al., 1996; Mauz et al., 2002) sample
preparation techniques (10% HCI, 30% H,0O, wet siev-
ing, density separation using heavy liquids, 40% HF). For
measurement, a monolayer of quartz grains was spread
out on the inner 9 mm of 9.7 mm-diameter stainless steel
discs; silicone oil was used as adhesive. The purity of the
quartz was confirmed by the absence of a significant
IRSL response at 60°C to a large regenerative dose (~35
Gy); the sensitivity to infrared stimulation was defined as
significant if the OSL IR depletion ratio deviated more
than 10% from unity (Duller, 2003). The test was per-
formed for each aliquot that was measured; no aliquots
had to be rejected on the basis of this criterion.

All luminescence measurements were made with a
Risg TL/OSL DA-20 reader equipped with blue diodes
emitting at 470 = 30 nm and IR LEDs emitting at 8§70
nm; luminescence signals were observed through a 7.5
mm thick Hoya U-340 UV filter. Details on the meas-
urement apparatus can be found in Better-Jensen et al.
(2003) and Thomsen et al. (2008).

The luminescence characteristics of the samples were
investigated using the single-aliquot regenerative-dose
(SAR) protocol (Murray and Wintle, 2000). Stimulation
with the blue diodes was for 40 s at 125°C. The first 0.32
s of the decay was used in the calculations, minus a back-
ground evaluated from the 1.60 s to 2.88 s interval. Mov-
ing the background interval closer to the initial signal is
more effective in reducing the contribution from slower
components (see e.g. Ballarini et al., 2007), but we ob-
served no dependence of the results on the interval cho-
sen for background evaluation. Unless indicated other-
wise, natural and regenerated signals were measured after
a preheat of 10 s at 220°C; the response to the test dose
(17.3 Gy) was measured after a cutheat to 180°C. Timar
et al. (2010a; 2010b) used the same thermal pretreatments
in their optical dating studies of the loess section near
Mircea Voda. After the measurement of the response to
the test dose, a high-temperature bleach was performed
by stimulating with the blue diodes for 40 s at 280°C
(Murray and Wintle, 2003).

For the determination of the annual dose, the sediment
from the surroundings of the OSL tubes was dried, pow-
dered and packed in sealed containers. The sediment
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samples were stored for at least one month before being
measured using high-resolution gamma-ray spectrometry.

4. LUMINESCENCE CHARACTERISTICS

All quartz samples exhibit bright OSL signals that de-
cay rapidly with stimulation time (Fig. 3). The decay is
typical for quartz that is dominated by a fast component.
This was confirmed by examining the LM-OSL signal of
samples MST1, MST2 and MST12. The natural and re-
generated signals show a well-defined peak early in the
curve; the position of the peak matches that observed for
calibration quartz and is not dependent on the preheat
treatment (inset to Fig. 3, for sample MST2; samples
MSTI1 and MST12 exhibit the same LM-OSL character-
istics). It is generally accepted that the OSL signal of
calibration quartz is dominated by the fast component.

A representative growth curve for an aliquot of sam-
ple MST2 is shown in Fig 4a. The growth of the signal
with dose is best represented by the sum of two saturating
exponential functions. Fig. 4a also illustrates the behav-
iour of the samples in the SAR protocol; sensitivity
changes occurring throughout the measurement procedure
are accurately corrected for (as indicated by recycling
ratios ranging within 0.90-1.10) and the growth curves
pass very close to the origin (as indicated by recuperation
values well below 1% of the corrected natural OSL sig-
nal).

Fig. 4b shows the average dose response curves for
samples collected at various burial depths. All growth
curves can be represented well by the sum of two saturat-
ing exponential functions. We observed no systematic
variation in saturation characteristics with burial depth.
Dy values for the early saturating exponential component
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Fig. 3. Example of a natural and a regenerated OSL decay curve for
one aliquot of sample MST2. The inset shows natural and regenerated
LM-OSL signals for the same sample in comparison with calibration
quartz. Stimulation power was ramped from 0 to 100% in 3000 s. The
natural, regenerated and calibration quartz luminescence signals were
measured at 125°C, following a preheat of 10 s at 220°C. The test
dose signal was measured at 125°C, following a cutheat at 180°C.
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Fig. 4. (a) Example of a SAR growth curve for an aliquot of 63-90 um quartz grains extracted from sample MST2. Recycled and recuperation points
are shown as an open triangle and open circle, respectively. The solid line represents the best fit to the sum of two saturating exponential terms. (b)
Average sensitivity corrected growth curves for nine samples of different age obtained using the sum of two saturating exponential functions: I=A(1-
exp(-(D+Da)/Do1))+B(1-exp(-(D+Ds)/Doz)). The data are normalised to the sum of the saturation values (A+B). Between 6 and 13 aliquots were meas-
ured for each sample. The saturation characteristics (Do, Doz) of each sample are given in the legend.

(Dy;) range from ~26-40 Gy, and for the slowly saturating
exponential (Dy,) from ~175-303 Gy.

Fig. 5a shows the dependence of equivalent dose (D)
on preheat temperature for sample MST2. Across the
200-280°C temperature range, all values are consistent
with the average (+ 1 standard error) of 143 = 11 Gy. Fig.
5b shows the corresponding recycling ratios and recu-
peration. The recycling ratio shows no variation with
preheat temperature, but it has a tendency to lie below
unity; the overall average value (£ 1 standard error) is
0.92 + 0.01. The recuperated signal is negligible (as com-
pared to the corrected OSL signal) across the entire inves-
tigated temperature range. The same observations were
made for sample MST3.

To asses the suitability of the employed SAR protocol
for measuring the dose in our samples, we performed a
dose recovery test. At least four aliquots per sample were
bleached at room temperature by stimulating for two
times 40 s with the blue diodes; the two bleaching treat-
ments were separated by a 10 ks pause. The aliquots were
then given a laboratory dose, which was chosen to be
equal to the estimated equivalent dose (D), and measured
using the SAR protocol. Fig. 6a summarizes the dose
recovery data. For only two samples, the measured to
given dose ratio is consistent with unity within 1 standard
error. When considering the 2 level, the ratio is consis-
tent with unity for five samples and it is within 10% from
unity for all samples, except MST9. For sample MST9,
the measured to given dose ratio is 2.5 + 0.3; at present, it
is not understood as to why this particular sample be-
haves so differently from the other samples and yields
such a poor dose recovery. At high given doses, the data
can be more variable; this is not unexpected, given that
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Fig 5. (a) Equivalent dose as a function of preheat temperature for
sample MST2. A minimum of three aliquots was used per preheat
temperature and the error bars represent one standard error. The
dashed line (eye guide) highlights the average value across the 200-
280°C preheat temperature interval. (b) Recycling ratios and recupera-
tion as a function of preheat temperature for the same aliquots as in
(a). Error bars represent one standard error. The dashed and dotted
lines (eye guide) highlight the ideal recycling ratio of unity and a + 10%
deviation, respectively.
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Fig. 6. (a) Results of the dose recovery test for all the investigated
quartz samples. Each sample was given a dose approximately equal to
the equivalent dose. A minimum of four aliquots was used per sample
and error bars represent one standard error. The solid and dashed
lines are the 1:1 relation and brackets of 10% deviation from unity,
respectively. The inset shows an example of a sensitivity corrected
growth curve for an aliquot of sample MST17. (b) Summary of the
recycling ratios and recuperation for the same aliquots as in (a). Error
bars represent one standard error. The dashed and dotted lines (eye
guide) highlight the ideal recycling ratio of unity and a + 10% deviation,
respectively.

the resulting signals lie in the high dose region of the
growth curve. (Fig. 6a, inset).

Excluding sample MST9, the average measured to
given dose ratio (+1 standard error) is 1.045 £ 0.002
(n=45) for samples taken from the L1-unit, 1.09 +0.01
(n=26) for the ones from the Sl-unit and 1.03 +0.01
(n=15) for those from unit L2; there is no clear relation
between the ability to recover a dose and the stratigraphic
position of the samples, and the overall average measured
to given dose ratio (+ 1 standard error) is 1.06 +0.01
(n=76). The corresponding recycling ratios and recu-
peration are presented in Fig. 6b; excluding sample
MST9, the overall average values (+ 1 standard error) are
0.948 £0.004 and 0.155+0.002%, respectively. The
values obtained in the three tests (recycling ratio, recu-
peration and dose recovery) are usually considered as
acceptable in the literature. Nevertheless, the average
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recycling and measured to given dose ratios are slightly,
but systematically, lower and higher than unity, respec-
tively. This may indicate that sensitivity changes occur-
ring at the beginning and/or throughout the measurement
procedure are not entirely corrected for and that there
may be an offset of ~ 5% (on average). At this stage of
our investigations, we considered these results accept-
able, given that D, values must be obtained well up the
dose-response curve (Fig. 4a, inset to Fig. 6a) and that
the overall uncertainty on the luminescence ages amounts
to 13 —23% (see Section 6).

Table 1 summarizes the average D, values (£ 1 stan-
dard error) that were obtained using the same SAR proto-
col as we previously used to date the section near Mircea
Voda (Timar et al., 2010a; 2010b). For each sample, in
between 4 and 18 replicate measurements of D, were
made. A value was accepted if both the recycling ratio
and the IR depletion ratio were within 10% from unity,
and if recuperation did not exceed 5% of the corrected
natural signal. No aliquots had to be rejected on the basis
of recuperation or impurity. Some aliquots, however, had
to be rejected on account of a poor recycling. Especially
for sample MST9, the correction for sensitivity changes
appears rather problematic, as more than half of the ali-
quots had to be excluded from the analysis. The aberrant
and poor luminescence behaviour of this particular sam-
ple had also been identified through the dose recovery
test.

5. DOSIMETRY

Radionuclide activity concentrations were obtained
through high-resolution gamma-ray spectrometry and
converted to dose rates using the conversion factors cal-
culated from the data presented by Adamiec and Aitken
(1998). The external beta dose rates were corrected for
the effects of etching and attenuation using a factor of
0.94 (£5% relative uncertainty; Mejdahl, 1979). An
internal dose rate of 0.013 +0.003 Gy/ka was assumed
(Vandenberghe et al., 2008). A water content of 20 + 5%
was used to account for the effect of moisture (Balescu et
al., 2003) and the contribution from cosmic radiation was
calculated following Prescott and Hutton (1994). Table 1
summarizes the dosimetric information. It can be seen
that there is little variation in dose rate with depth and the
values are spread around a mean value (+ 1 standard
error) of 2.84 £ 0.02 Gy/ka.

6. OPTICAL AGES AND DISCUSSION

All information relevant to the optical age and uncer-
tainty calculation is summarized in Table 1. Uncertain-
ties on the optical ages were calculated following the
error assessment system proposed by Aitken and Alldred
(1972) and Aitken (1976). In general, the systematic
uncertainty is dominant in the overall uncertainty on the
ages, which amounts to 13-24%. The overall contribution
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Table 1. Summary of radionuclide activities, calculated total dose rates, equivalent doses (De), optical ages, and random (o), systematic (osys) and
total (owt) uncertainties. The number of accepted aliquots out of the total measured is indicated in the subscript to the De-data. Uncertainties men-
tioned with the De and dosimetry data are random; all uncertainties represent one sigma. The uncertainty associated with the water content (20 + 5
%) is dominant in the overall systematic uncertainty.

Total
Depth 226Ra 232Th 4K De Age Or Osys O'tot
SMPEem)  (Bake’)  (Bakg?) (Bakg) o (Gy) k) ) (%) (%
MST1 210 3311 40 £1 594 +8 2.85+0.03 175 £ 8 (n=17119) 61+8 4.7 128  13.6
MST 2 220 32+1 4111 591+8 2.84 £0.03 130 10 (r=7110) 467 74 128 148
MST 3 232 35+1 4111 606 £ 8 2.93+0.03 153 £ 4 n-011) 527 2.79 128 131
MST 4 242 321 40 £ 1 625+ 6 2.91+0.02 162 % 18 (n=815) 569 11.2 128  17.0
MST 5 256 33+1 411 609 + 8 2.90£0.03 169 * 9 (n=613) 58 + 8 5.5 128 139
MST 6 267 32+1 39+1 612+9 2.86 £ 0.03 185 % 9 (n=1515) 65+9 5.0 128 138
MST7 278 32+1 41+1 603+8 2.86 £ 0.03 191 217 (n=718) 6711 9.1 128 157
MST 8 293 34 +1 41+1 605+8 2.90 £ 0.03 186 % 12 (n=10113) 64+9 6.4 129 143
MST 9 330 31+1 37+1 593 +8 2.76 £0.03 260 * 28 (n=517) 94£16 10.9 129 16.8
MST 10 350 31+1 38+1 576 £ 6 2.72 £0.02 210 £ 16 (n=515) 71 75 129 149
MST 11 375 32+1 37+1 591+8 2.76 £0.03 232 * 33 (n=111) 84+16 14.5 129 194
MST 12 400 32+1 39+1 606 £ 8 2.83+0.03 237 £ 22 (n=1113) 84+13 94 129  16.0
MST 13 425 331 411 601+8 2.86 +0.03 277 £15 (n=1113) 9714 55 129  14.0
MST 14 450 321 40 £ 1 621+8 2.88 £0.03 273 * 25 (n=8i8) 95%15 9.1 13.0 159
MST 15 475 32+1 40 £ 1 6189 2.86 £ 0.03 253 * 38 (n=315) 88+18 15.1 13.0 199
MST 16 500 311 40 £ 1 589+8 2.77+£0.03 275 * 51 (n=6/10) 100 22 18.5 129 226
MST 17 550 29+1 38+1 557 +£7 2.63 +£0.02 279 * 28 (n=s516) 107 £18 10.2 129 165
MST 18 575 30+1 38+1 585+ 6 2.70 £ 0.02 391 % 28 (n=515) 14421 7.2 13.0 149
MST 19 600 29+1 38+1 585+7 2.69 +£0.02 288 % 57 (n-414) 10726  20.0 13.0 23.8
from random sources of uncertainty varies in between ~3 0
and 20%. Within this uncertainty, most of the optical ages
are consistent with the stratigraphic position of the sam- S0
ples and they increase smoothly with depth. At the 3o
level, only sample MST1 yields an age that cannot be [ § T
reconciled with the results obtained for the underlying
samples, and, therefore, might be an outlier. Therefore, it 2+ . ®
is concluded that all sources of random uncertainty have
been identified and properly accounted for, and that the ’g b L1
observed variability is not much larger than expected -
from the individual uncertainties. < HM
It is interesting to note that the optical age results do % 4 '_'_‘;_"T‘
not seem to reflect a similar spread as observed in the o |- Y
dose recovery test (Fig. 6a). As pointed out by e.g. Timar o
et al. (2010a) and Murray et al. (2008), a dose recovery e S1
test is not necessarily a measure for the accuracy by
which natural doses can be measured; this implies, as A Lo
illustrated by our dataset, that it not necessarily provides 6- —e—i
a measure for the minimum variability that can be ob- L2
served for an entire set of optical ages. . 0 50 100 150 200
The optical ages are compared with the magnetic age-
depth model established by Necula and Panaiotu (2008) Age (ka)

in Fig. 7. No confidence limits can be defined for the age-
depth model, but we incorporated a depth error of + 10
cm for the correlation between the sequence investigated
here and the one for which the model was established.
Within analytical uncertainty, the optical ages are consis-
tent with the age model derived from the magnetic sus-
ceptibility data. Some spread can be observed in the OSL
ages obtained for samples taken from the S1 unit (MST
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Fig. 7. Plot of optical ages (solid circles) as a function of depth; the
magnetic age-depth model is shown by the solid line with error bars
incorporating a depth error of + 10 cm for the correlation between the
section investigated here and the one for which the model was estab-
lished (Necula and Panaiotu, 2008). The error bars associated with the
optical ages represent 10 total uncertainties (grey bars) and 1o ran-
dom uncertainties (black bars). The dashed lines (eye guide) highlight
the boundaries of the stratigraphic units.
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13-18). As outlined in the previous section, the observed
spread is not higher than expected from the random un-
certainties associated with these age estimates, which
range from ~6 to ~19%. This behaviour might be the
effect of pedogenic processes such as bioturbation, al-
though a significant contribution to the spread is also
expected from the high value of the natural OSL on the
dose-response curve which increases the uncertainty in
equivalent dose (see Fig. 4 of Murray and Funder, 2003).

The SAR-OSL ages confirm the chronostratigraphic
position of S1, in that it formed during MIS 5; this is also
in accordance with the IRSL chronology established by
Balescu ef al. (2010) at this locality.

In general, the optical ages allow correlating the se-
quence near Mostistea lake with that near Mircea Voda
(Timar et al., 2010a; 2010b). At both localities, the L1/S1
sequence represents the Last Glacial/Interglacial cycle.
The intense bioturbation that occurred at the top of L1
unit of the Mostistea sequence lead to an indiscernible
bedding structure, forcing the sampling to start from
deeper down the section. Therefore the youngest age
obtained for this unit is ~45 ka. Based on the good corre-
lation between the magnetic age-depth model and the
OSL ages for the upper part of L1, it is deduced that the
formation of this unit has ended at a comparable time as
for the section near Mircea Voda (~16 ka BP).

For the studied sequence the loess deposition corre-
sponding to the L1 unit seems to have occurred at two
slightly different rates — a slower rate (~2.9 cm/ka) be-
tween 45-70 ka and a faster rate (~7.2 cm/ka) between 70
and 90 ka. A change in the deposition rate was also ob-
served for the section near Mircea Voda, but to a higher
extent (3.5 cm/ka and 25 cm/ka, respectively — Timar et
al., 2010b).

7. CONCLUSIONS

It is concluded that the obtained set of quartz-based
SAR-OSL ages confirms the chronostratigraphy of the
loess-palacosol sequence near Mostistea Lake as previ-
ously established through both IRSL dating and palaco-
magnetic age modelling. The combined evidence con-
flicts with the chronostratigraphical framework proposed
by Conea (1969), in that the S1 unit can no longer be
thought of as a soil that developed during a Last Glacial
interstadial. By extrapolation, the same holds for the
underlying S2 unit.

The accuracy of SAR-OSL dating of sand-sized
quartz extracted from Romanian loess remains to be es-
tablished. In fact, the age discrepancy between SAR-OSL
ages for fine silt and sand-sized quartz reported by Timar
et al. (2010b; see Section 1) does raise concern as to the
reliability of each of both grain-size fractions of this
dosimeter. In this study, we only investigated the SAR-
OSL properties and age of the sand-sized fraction. Proce-
dural checks (recycling and dose recovery) indicate that
the measurement procedure slightly, but systematically,
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overestimates a known laboratory dose that has been
given to sample prior to any heating. We also observed,
however, that a sample for which a poor dose recovery is
achieved, not necessarily yields an aberrant age result as
well (e.g. sample MST9). Therefore, SAR-OSL dating of
(Romanian) loess using quartz may be more complicated
than generally is assumed. Only in the presence of an-
other form of a tight independent age control, which often
lacks in loess, one can check whether this is important or
not. Until then, the ages are probably the best chronologi-
cal information currently available for this site.

Within the above-mentioned limitations, the results of
this and our previous studies demonstrate that the ap-
proach allows establishing a broad chronological frame-
work for Romanian loess-palaeosol records, assessing
whether or not they are complete, and verifying if sedi-
ment accumulation occurred continuously and at a con-
stant rate. As such, it is concluded that quartz-based
SAR-OSL dating is a powerful tool to spatially and tem-
porally correlate Romanian loess-palacosol sequences,
and to assess the validity of proxy-based methods for
timing and reconstructing climatic and environmental
change.
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