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ABSTRACT

Coastal sediments in Songkhla Province (Southern Thailand) provide information
on paleoenvironmental conditions; however, there is no geochronological data available for
this area. This pilot study checks the suitability of optically-stimulated luminescence (OSL)
dating to understand the geological evolution of the beach since the late Pleistocene.
The single aliquot regenerative (SAR) dose technique of coarse grain quartz provided numerical
ages from 160 ka to 4 ka. The oldest sample showed evidence of weathering, leading to an
age overestimation due to leaching of radioelements. The overestimated age has been corrected
based on a time dependent dose rate model. OSL ages provide a geochronological framework
to interpret the geological and geomorphological evolution of the area since the last interglacial
when the sea level was 5 m above present day sea level. Windblown sand overlying last
interglacial deposits gave depositional ages of ca. 100, 58 and 17 ka. Moreover, during the
period 34-38 ka ago, lacustrine and fluvial environments were prevalent, as deduced from
sediment characteristics and sea level history. The OSL chronology established for windblown,
lacustrine and fluvial deposits in Songkhla indicates the fluctuation of dry and humid climates
during the last glacial period in Songkhla. Until the mid-Holocene, after the sea level had
rapidly transgressed, a lagoon had been formed at around 1,100 m from the present coastline,
supported by an OSL age of 6.8 ka. In the period 6.8-5.7 ka ago, the sea level reached its
highstand and then regressed, resulting in two dunes deposited between 4 and 6 ka ago.
Keywords: OSL dating, late quaternary, coastal evolution, Songkhla
1. INTRODUCTION

During the last interglacial in the global
marine isotope stage MIS5e, 128-116 ka, the
climate was similar to present conditions [1].
Due to this similarity, sea level changes during
this period have been investigated by several
studies (e.g. [2, 3]) in order understand and
project future sea level dynamics [1]. For

example, around 130 ka and 120 ka ago, the
sea level in Papua New Guinea, 6°S 147°E,
was 5 m and 6.5 m above the present sea
level, respectively [4, 5]. From then on, the
climate became colder and drier and the sea
level never reached the present day values
until the mid-Holocene. During the last glacial
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period in SE Asia the sea level was below
the present state, up to -120 m at the late
glacial maximum (LGM) [4, 5]. From then
until the mid-Holocene the sea transgressed
rapidly. The sea level history since the
early Holocene has been summarized for
various areas along the Malay Peninsula and
central Thailand based on 14C dating and
paleontology [6, 7]. Moreover, local
paleo-sea levels have been predicted by
geophysical models, which were constructed
from solid earth properties and global
deglaciation history [6]. These models show
that the sea level in Songkhla, Southern
Thailand, was -22 m at 9.5 ka ago and rapidly
increased until around 6 ka when the sea level
was approximately +5 m. Since then the sea
has regressed until present. This sea level trend
is similar for the entire Gulf of Thailand;
however, the difference is the degree of the
sea level at the highstand [6].
Songkhla is located on the eastern
coast of Southern Thailand (Malay Peninsula)
facing the Gulf of Thailand (Figure 1a).
The city is located on a small peninsula with
an important fishing port and a deep sea
port for cargo and petroleum exploration
activities offshore. Songkhla is also a main
hub for tourists from Malaysia, Singapore,
and Indonesia. The climate in Songkhla is
humid with two dominating monsoon
seasons: May to October from southwest
and October to January from northeast,
with the latter one bringing the main rainfall.
The average rainfall is 2,066 mm/year and
the average temperature is 28 °C. Moreover,
the tidal range of Songkhla is less than 1 m
[8].
Quaternary geomorphology of
Songkhla’s coastal areas was investigated
and classified into three types of sedimentary
units: beach ridges, old lagoons, and tidal
flats (Figure 1b). On the eastern coast of the
small peninsula three areas dominated by
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coastline-parallel relic (sandy) beaches can be
found, which are demarcated by fine
sediments of the old lagoon. In nearby
areas there have been some investigations on
coastal evolution and Holocene sea level
change [6]. However, the Quaternary
geological evolution of the Songkhla area
has not yet been investigated due to the lack
of chronological information, although
sediments from nearby areas were dated
using the 14C method applied to organic
rich parts. Nonetheless, 14 C dating has
limitations, as it is only applicable for an
age range less than ~50 ka [10] and as it
requires organic material, which is not
commonly found in sandy coastal sediments.
Moreover, the current model of the local
Holocene sea level for Songkhla [6] lacks
evidence during the highstand.
Optically-stimulated luminescence (OSL)
is a trapped charge dating method, which
can be used to date various sediments [11]
containing quartz and/or feldspar minerals.
OSL dating is principally employed to
measure the last time since minerals in
sediments were exposed to sunlight (time of
deposition). Its basic principle has been
described in many studies [11-14, others].
OSL dating of quartz can provide age
ranges from a few years to a few hundred
ka depending on the detected luminescence
signal and the environmental dose rate.
Due to the fact that the sedimentary
units in Songkhla are quartz-rich [9], OSL
dating has been applied to various coastal units
in this study. The OSL ages provide a
chronological framework for the coastal
sediments in Songkhla from the late
Pleistocene, which has led to a detailed
understanding of the coastal evolution.
Moreover, the geophysical models implying
the sea level highstand in the last interglacial
and the mid Holocene highstand can
be confirmed by the results of this study.
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In addition, some sedimentary units with
unclear formation could be classified as part
of this investigation based on OSL ages and
global sea level history.

terrace and alluvial) were deposited in this
area by water flow from the pre-Quaternary
mountains which ran parallel to the coast
line.

2. GEOMORPHOLOGY OF SONGKHLA

3. MATERIALS AND METHODS

Songkhla coast is a sandy coast extending
NW-SE at the Gulf of Thailand and consists
of a lagoonal system (Songkhla Lake) in the
north. The sediments closest to the sea can
be classified as sand beach composed mainly
of medium to very coarse sand which
was deposited by wind, wave action, and
longshore current activities [9]. Moreover,
at least two sandy paleo-ridges lie parallel
to the coast. The inner ridges (westernmost)
are located ca. 3 km from the coast line with
a few hundred meters width and ca. 10 m
height. These ridges show discontinuities due
to the erosional processes. The middle ridge
has a lower height comparing to others and
is ca. 2.5-5 km wide [9].
The locations between sandy ridges
consist of fine sediment plains above a sandy
layer. The fine sediment plains are also made
up of sand which was mixed to fine sediment
due to wind action during the monsoonal
season and were classified as old lagoons
[9]. The outer plain (between recent and
middle ridge) was formed because the
offshore ridge protected it from wave
action. The dominating lower energy of
water resulted in the formation of a lagoon.
All coastal sediments in this area were
hypothesized to have been formed before
the mid-Holocene [9].
Moreover, the western part of the
study area consists of pre-Quaternary
mountains and unconsolidated sediments.
The unconsolidated sediments (colluvial,

Geological maps and a 90 m resolution
digital elevation model (DEM) were utilised
to identify landforms within the study area.
Samples for sedimentological characterization
as well as OSL dating were collected along
a single profile (Figure 1b, c), oriented
perpendicular to the present coastline, and
crossing the modern and ancient beaches
and former lagoons (Figure 1b). For OSL
dating, sediments were sampled with a PVC
cylinder approximately 0.7 to 1.25 m below
surface to avoid mixing of material due to
soil development, except for the inner ridge
(~3.5 km from coastline), where samples
were collected at 1.2, 2.1, and 3.2 m depth
(Figure 1c). Location and altitude of all
samples were determined using Global
Positioning System (GPS) and barometric
altimetry. For the latter, a calibrated base station
at Wat Ang Thong was used, 7°4’39.10′′N
100°38’3.57′′E, 10.7311 m orthometric
altitude [15]. Note that in this study the
orthometric height represents the present
mean sea level (MSL). Details of the collected
samples are shown in Table 1.
Sediment samples prepared for OSL
dating require two portions of each sample:
⋅
one for determining the equivalent dose
(D e ), and the other for establishing
⋅
the dose rate (D) values in order to obtain
an OSL age (t; [12, 16]) according to the
simplified equation:
De

t= ⋅
D

(1)
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Figure 1. (a) Geographical location of Songkhla at the eastern coast of Southern Thailand,
(b) Geomorphological map (redraw and modified from [11]), (c) Barometric altitude in m
of the profile P-P’ in (b) and sampling location; blue line indicates mean high water spring
(MHWS), vertical scale shows orthometric height in meter.
Table 1. Detail of sample collection and OSL dating.
Sample LatitudeLongtitude Surface Depth Water
ID

(°N)

(°E)

Th

altitude (m) content (ppm)
(m)

U

K

(ppm) (%)*

⋅

D
(Gy/ka)

n/N**

De

Age

(Gy)

(ka)

(%)

BT1555 7.0676 100.6602

8.2

1.10

0.4

5.32±0.61 1.32±0.19 0.023 0.866±0.076 25/25 14.85±0.83

17±1

BT1556 7.0676 100.6602

8.2

2.00

4.6

6.07±0.68 1.91±0.21 0.041 1.016±0.080 23/25 59.27±2.86

58±4

BT1557 7.0676 100.6602

8.2

3.20

5.2

1.64±0.22 0.68±0.07 0.007 0.392±0.039 24/25 62.58±2.59 ***160±10

BT1558 7.0654 100.6670

4.9

0.75

26.2 19.11±1.71 5.79±0.51 0.136 2.344±0.146 28/34 80.55±3.78

BT1559 7.0660 100.6700

4.9

1.12

24.3 13.98±0.93 2.04±0.28 0.376 1.593±0.089 15/25 152.61±6.41

96±5

BT1560 7.0669 100.6778

3.5

1.35

16.1 9.26±1.03 1.93±0.31 0.075 1.157±0.102 23/25 119.58±5.17

103±7

BT1561 7.0713 100.6794

2.1

1.10

13.5 0.76±0.18 0.89±0.10 0.082 0.457±0.039 25/25 17.33±1.52

38±4

BT1562 7.0723 100.6811

1.5

0.65

28.8 20.62±1.75 5.42±0.53 0.887 2.851±0.148 24/25 19.56±0.40

6.9±0.3

BT1563 7.0727 100.6851

5.9

1.30

4.2

10.3±0.90 2.51±0.27 0.121 1.532±0.103 25/25 8.75±0.21

5.7±0.3

BT1564 7.0753 100.6899

4.0

1.05

4.1

4.09±0.56 1.98±0.17 0.430 0.928±0.071 24/25 4.17±0.09

4.5±0.2

34±2

* Error of K content: 10%; ** Number of accepted aliquots n per measured aliquots N;
*** Age of Sample 1557 overestimated due to weathering, see text for further explanation.
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The sample portion for De determination
was processed under red LED (640 ± 20 nm)
conditions in the laboratory. Coarse grains
(90-200 μ m) were extracted by sieving;
treatments with HCl (10%) and H2O2 (10%)
removed carbonate and organic matter,
respectively. Quartz was extracted by heavy
liquid (sodium polytungstate solution)
within a range of 2.62-2.70 g/cm3. Then
HF etching (48%) was applied for 45 min
to remove the outer layer of the grains
influenced by external α-radiation and to
dissolve remaining feldspars. Finally, the
quartz separates were rinsed in 10% HCl
to destroy fluorides that could have
precipitated during HF etching. The single
aliquot regenerative dose technique, SAR
[14], was applied to determine De values
with a Ris∅ DA15 TL/OSL reader, equipped
with a 90Sr/90Y β-source delivering a dose
rate of 0.12 ± 0.01 Gy/s to coarse grains.
OSL signals were stimulated by blue LEDs
emitting at 470 ± 5 nm for 40 s and detected
with an EMI 9235QB15 photomultiplier
tube through a 7.5 mm thick Hoya U340
glass filter. For determining the optimum
preheat temperature of the SAR protocol,
dose recovery tests were carried out while
varying the preheat temperatures between
180 and 260 °C (in 20 °C increments) for
samples BT1558 and BT1563 (Figure 2).
Before administering a laboratory dose in
the range of the expected burial dose,
samples were bleached with an Osram
Duluxstar lamp for 3 h to remove the
natural signal. For each preheat temperature,
three aliquots were measured. In addition,
the De of natural aliquots was determined
for different preheat temperatures (preheat
plateau test; the range of tested preheat
temperatures was the same as in the
dose recovery experiment). The cutheat
temperatures applied after irradiation with
the test dose were set equal to the preheat
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temperatures for all measurements. A preheat
temperature of 240 °C showed least scatter
between individual aliquots and measured
De values were closest to the given dose
compared to other preheat temperatures.
For these reasons, 240 °C was applied for
the preheating of all samples.

Figure 2. Dose recovery test for samples
BT1558 and BT1563 for determining an
appropriate temperature for preheating in
the SAR protocol. Top: Equivalent dose (De)
over applied dose versus preheat temperature.
Band shows ±5% deviation from unity.
Bottom: Equivalent dose (De) versus preheat
temperature (preheat plateau test), the
horizontal lines indicate the De plateau in
the temperature range 220-260 °C.
At least 25 aliquots per sample were
measured for De determination. The obtained
SAR data was processed via the software
Analyst v.4.31.7 [17]. For constructing the
dose response curve, the OSL signal was
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integrated from 0 to 0.8 s, while a background
averaged from the integral 25-40 s was
subtracted. Data outside the range of the
following quality criteria were rejected:
a recycling ratio of 0.9-1.1, a test dose error
<10%, and a recuperation ratio of <10%
(relative to the natural signal). The central
dose model (CDM) [18] was applied to
the obtained D e distribution using the R
package ‘Luminescence’ (calc_CentralDose())
[18-20] and a σb value of 0.11 [21] because
wave or wind transported sediments in
coastal areas of lower latitudes are normally
well bleached prior to deposition.
⋅
The dose rate (D) was estimated from
the concentrations of the radioactive
elements (K, U, and Th) in the sediment.
U and Th were determined by thick source
α-counting, placing a <25 μm-crushed-bulksample above a ZnS (Ag) scintillator and using
an α-counter [16]. The K content was
determined by inductively coupled plasmaoptical emission spectrometry (ICP-OES) of
the bulk sample. Moreover, the cosmic dose
⋅
rate (Dc) was calculated from the geographical
coordinates of the samples. Water contents
were determined in the laboratory; their
errors were assumed to be 5%. The D e
values resulting from the CDM, the K, U and
Th concentrations as well as the geographical
coordinates were fed in the ADELE [23]
v2015 software for dose rate (beta, gamma,
cosmic dose rate) and age calculation.
For sample BT1557, which was strongly
weathered, the dose rate changed over time:
⋅
D(t). In order to account for that, Equation
(1) is transformed into Equation (2) to account
for time-dependent dose rate variations.
Under certain assumptions (see details in
discussion part), Equation (3) and (4) were
derived from Equation (2) and Figure 3, and
Equation (5) is the error of t0 resulting from
Equation (4):
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De =

t0

⋅

0 D(t)dt

t

⋅

t

⋅

t

⋅

t

⋅

= 01D0(t)dt+ t2 D1(t)dt+...+ tn Dn-1(t)dt+ t0Dn(t)dt
1
n-1
n

(2)

1
De = D⋅ 1t1 + (D⋅ 0 + D⋅ 1)(t0 - t1)
2

2[De - D⋅ 1t1 + 2 (D⋅ 0 + D⋅ 1)t1]

(3)

1

t0 =

D⋅ 0 + D⋅ 1

√ ∂D∂t ) δD

δt 0 = (

2

0

e

2
e

+(

∂t
∂t
∂t0 2 ⋅ 2
⋅
) δD1 + ( 0 )2δD02 + ( 0 )2δt12
∂t1
∂D0
∂D1

(4)
(5)

Figure 3. Time dependence dose rate model
for estimating the age of the weathered
sample, when the integral (area under the
⋅
graph) of dose rate (D) and time (t) is present
day equivalent dose (De).
D e is the measured equivalent dose;
⋅
D1 is the present day dose rate; t1 is the time
⋅
when the dose rate became constant; D0 is
the dose rate at the deposition time; t0 is the
⋅
deposition time. De and D1 are values which
are obtained in ‘conventional’ age calculation.
Note that the disequilibrium of U and Th
series was not taken into account because
this sample was below ground water only a
short period after deposition (the last
interglacial) and sediment above is unconfined.
As α activity of U and Th and their
daughters was measured by thick source
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alpha counting a possible disequilibrium of
U decay chains would be accounted for
by the total count-rate. As the energies of
α decays are not much different (with the
exception of 214Po which has an extremely
short half-life) the calculation of the α
dose-rate from the overall α count-rate is
a good approach to the representative α
dose-rate over the burial time even in case
of disequilibrium.
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mica tying or adsorbing more radionuclides
than quartz grains. Calculated apparent
OSL ages cover a range of 4.5 to 160 ka
with a relative error of 4 to 10%. All data
are presented in Table 1. Note that the K
concentrations are presented in % (%w/w).
There were three samples giving Holocene
ages and seven samples yielding Pleistocene
ages. The obtained OSL ages help to classify
geologic events since the onset of the Late
Pleistocene.

4. RESULTS AND DISCUSSION

A topographic profile P-P’ was
constructed by using barometric altimetry
(Figure 1c). Three possible dune ridges
with surface altitudes of 8.2, 5.8, and 4.0 m
above present sea level, respectively, were
identified at approx. 3500, 650, and 200 m
from the coastline. The lowest inland
point (1.4 m) was 1100 m from the coastline,
where the sediments had been classified
as a former lagoon. The mean high water
spring (MHWS) was measured at 3.0 m
(orthometric height) from the beach cliff.
Representative examples of the form of
the OSL dose response curve are depicted
in Figure 4, with older samples (higher De)
showing a stronger curvature (Figure 4 top),
while younger samples (low De) have a weaker
curvature (Figure 4 bottom). Between 60
and 100% (91% on average) of aliquots
measured with the SAR protocol were
accepted. This shows that the sediments
in this area can be well dated by quartz
SAR-OSL. The D e values resulting from
the CDM range between 4.2 and 153 Gy
with 2-9% standard errors, while the effective
dose rates vary from 0.392 to 2.851 Gy/ka
with 5-10% standard errors. The dose rates
of the sandy units (0.392-1.593 Gy/ka)
are lower than of fine sediment units
(2.344-2.851 Gy/ka). This typical observation
can be explained by the fact that the smaller
grain sizes consist of more clay minerals or

Figure 4. Examples of OSL growth curves
of BT1559, which has the highest De (top),
and of BT1564, which has the lowest De.
Overestimated OSL Age Due to
Weathering and the Interglacial
Highstand
Sample BT1557 (5 m above MSL,
3500 m from coastline) was the oldest sample,
apparently some 160 ka old (older than
the last interglacial). However, the very
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low concentration of radioactive elements,
especially K, with a concentration of 0.007%
(other samples showed between 0.0232.851% K), was an indication that the
sample was altered by weathering processes.
With regard to the dominant chemical
weathering process of hydrolysis in the study
area, K has a very high solubility, while U and,
in particular, Th have low to almost
none solubility [24]. The dissolved-weatheringproducts of K-bearing minerals can easily be
translocated to adjacent porous sediments.
Strong weathering processes in SE Asia
during the last interglacial were confirmed
by [25]. Due to its higher relief position,
weathering products of sample BT1557
could easier be transported to lower areas.
The loss of radioactive elements decreases
over time and leads to an age overestimation
if the present-day low dose rate is used for
age calculation. BT1557 was collected beneath
the pebble layer and marine shell fragments
found at the same depth nearby. When the
sampling site was a ridge, the only possibility
is that the material of BT1557 was transported
by very strong wave action. Thus, the time of
global MIS5e (~125 ka) very likely represents
the deposition time of BT1557.
This study attempted to correct the
overestimated age of BT1557 by using the
present day concentration of K in beach
sediments of approximately 0.3% [26] with
a 0.1% assumed error. Our correction
method is based on the assumption that
U and Th contents did not change
substantially over the burial period since
both radioelements are hardly soluble
if sediments are well-drained. The change of
⋅
D over time is presented in Figure 3, where
the assumption of t1 was 34 ± 2 ka (BT1558),
⋅
and for D1 it was 0.66 ± 0.11 Gy/ka (based
on present day potassium content, ~0.3 ±
0.1%, in beach sands [26], 40% water content,
and present day uranium and thorium
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contents). Moreover, a decrease of dose rate
in a linear trend was assumed in a first
approximation, accounting for a lack of
more detailed information about the
temporal evolution of the K leaching
process. Finally, the calculation via Equations
(4) and (5) resulted in a corrected age of
127 ± 12 ka. This age agrees with the geological
conditions of the last interglacial when the
sea transgressed above present day height.
The correction of the weathering was applied
only to BT1557, while other samples which
formed after the last interglacial were not
taken into account. However, to give a more
accurate age, a precise translocation model of
the weathering products would be required.
Late Pleistocene Events
Seven samples were dated in the late
Pleistocene period. A ca. 3 m deep profile of
the westernmost sand ridge was dated
and the lowermost age corrected due to
overestimation as explained in the previous
section; the two samples above yielded ages
of 58 ± 4 and 17 ± 1 ka. The inner fine
sediment plain (BT1558) was dated to
34 ± 2 ka. OSL ages of the middle sandy unit
(BT1559 and BT1560) are around 100 ka,
while the east side of this ridge was dated to
38 ± 4 ka.
Marine shell fragments were found at a
few meters depth at the west side of the
middle ridge (below BT1559). This site most
likely formed during the same space of time
within which BT1557 (westernmost ridge)
was deposited during the last interglacial.
To consider the altitude, the site of BT1557
was a beach berm, while the locations of
BT1559 and BT1560 (middle sandy unit)
were an offshore sand bar and the area
beneath BT1558 was a trough between an
offshore bar and a beach berm (Figure 5a).
These evidences indicate that the sea level
highstand during the last interglacial in
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Songkhla was around 5 m above MSL.
When the sea level fell after global MIS5e
(interglacial), around 100 ka ago, this area was
covered by aeolian sand suggested by the ages
of samples BT1559 and BT1560 (Figure 5b).
According to the OSL ages and sea level
history, there was no coastal event recorded
during the time interval between 100 and
10 ka, i.e., during almost the entire last glacial
when the sea level was less than -30 m
(-120 m during the LGM) relative to MSL
[4]. However, around 58 ka and 17 ka
(Figure 5b, d), the dry climate [27] induced
dune reactivation at the site of BT1557
(BT1556 and BT1555, respectively).
Moreover, around 34-38 ka (Figure 5c),
alluvial and lacustrine events occurred.
Between interglacial berm and bar, fine
sediments were observed indicating lake
sediment depositions. Such fine sediments
might be interglacial weathering products
transported to low lying areas, indicated by a
very high dose rate of BT1558. The 34 ka
event is in agreement with related sediment
classification by [9]: the area of BT1558,
which was previously classified to be an old
lagoon [9], has recently been reclassified as a
paleolake. At the eastern side where an
OSL age of 38 ka was obtained, the
medium-coarse sand might indicate a fluvial
environment eroding the interglacial marine
sand bar. This may further point to higher
precipitation [28] during this 34-38 ka interval
(in global MIS3), which lacks further
independent evidence for this area.
Holocene Events
Three samples were dated in the
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Holocene (6.9 ka for the fine sediment unit,
and 5.7 and 4.5 ka of recent beach ridge).
The mid-Holocene, approx. 6.9 ka (Figure 5e),
fine sediments were observed at the sampling
site of BT1562 (1 km from present coastline),
which was deposited in a low wave energy
environment (lagoon). This could be explained
by another near shore barrier during the
transgression at that time. This sample can
serve well as a sea level indicator. The
barometric altitude showed 1.58 m and the
sample depth was 0.65 m. This indicates that
the sea level around 6.9 ka was ~0.9 m above
MSL.
Between 6.9 and 5.7 ka, the sea level
transgressed. The outer barrier was eroded
and a new berm eastward of BT1562 formed.
The high sediment budget induced dune
formation [29] at BT1563 sample location at
around 5.7 ka (Figure 5f). From observations
of core H17 in [9], located near BT1564,
it appears that the lagoon remains through
the nearby BT1563 location at around
-0.2 to 0.4 m above MSL. The sampling depth
of BT1563 was at 1.2 m. There was no marine
evidence observed between surface and
4.7 m above the sea level at this site. Thus, the
sea level was between 4.7 and 0.4 m above
MSL at 5.7 ka. In analogue, there was no
observation of marine evidence between
surface and 3 m from sea level at the location
of BT1564. An OSL age of 4.5 ka can be
interpreted that the sea level was 0.4 to 3 m
above MSL at 4.5 ka. This showed an overall
sea level regression and is in agreement with a
study of [30] in Chumphon, approx. 500 km
north of Songkhla also at the Gulf of
Thailand side.
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Figure 5. Late Quaternary coastal evolution along Profile P-P’ in Songkhla (see Figure 1).
OSL ages are given in italics. (a) Last interglacial sea level highstand when the sea level was +5
m from today, (b, c, d) after sea level regress since the interglacial, wind and water affected the
development in the area, (e) before the Holocene sea level highstand, a lagoonal system occupied
the area behind the barrier, (f) during the Holocene sea level highstand the barrier moved
landward, inducing coastal sand dunes, (g) with sea level regression after the highstand, the
barrier developed seaward and a dune ridge formed.
Moreover, there is a lagoon system
observed in [9], but with no OSL ages
available. However, from the sediment
stratigraphy it can be assumed that this unit
is between 4.5 and 5.6 ka old when the sea
level was 2.6 m above the present level.
For this study, sea level indicators,
here BT1563 and BT1564, show a range,
which is too wide to construct an updated

sea level curve. However, sea level data of
this study are in good agreement with a
predicted sea level curve constructed by [6]
(see Figure 6), especially confirming the sea
level highstand at around 6 ka before present.
In order to give more precise and accurate
values on paleo-sea level altitudes, beach
berms beneath the dunes need to be defined
in future coring.
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were the prevalent features in this area.
This confirms the geophysical model of sea
level highstand during the mid-Holocene.
However, the precision of paleo sea level
altitude determination is still relatively low.
To improve that, interdisciplinary studies (e.g.
palaeontology, geophysics, and stratigraphy)
in the greater study area, combined with
further OSL dating would need to be
completed.
Figure 6. Relative sea level changes over time.
Comparison of this study (black square) to
local sea level curve of [7] (model in grey line,
data in grey circles).
5. CONCLUSION

OSL dating of quartz using the SAR
protocol provides a valuable chronological
tool for obtaining further insights into the
geological evolution and sea level history of
the coastal area in Songkhla since the late
Pleistocene. However, weathering process led
to age overestimation for one sample which
was deposited during the last interglacial
period. A time dependent dose rate model
was successful to correct the overestimated
age.
Based on OSL ages, the geological
evolutions of Songkhla’s coast is now better
understood. During the last interglacial
(global MIS5e), the sea transgressed
Songkhla ca. 3 km from the recent coast line.
The very low K concentration in the last
interglacial sample confirms the strong
weathering process in that period. Humid
and dry climates changed during the glacial
period (100-17 ka) which was confirmed
by aeolian (wind), lacustrine (lake), and
fluvial sediments. The OSL age of the fine
sedimentary units at the inner plain was
helpful to reinterpret it to be lacustrine due to
the sea level history. During the Holocene the
lagoon and wave-dominated environments
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