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Characterization of the natural thermoluminescence emission of lava flows
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1. CIEMAT, Av. Complutense 22, Madrid 28040, Spain
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*Corresponding author: v.correcher@ciemat.es

We herein report on the natural thermoluminescence (TL) emission of eight lava flows from different
volcanic regions that could potentially be useful for dating purposes. All the samples were
characterized by means of: (i) x-ray diffraction to determine the components that act as main
contributors of the TL response and (ii) gamma-ray spectrometry to identify the natural radionuclides
that induce the TL glow curve. In this sense, plagioclases (Na-Ca feldspars) are the most common
mineral detected in lava flows (up to 45%) just with augite (silicate with composition (Ca,
Mg,Fe),(Si,Al),0¢) that is a part of an important solid solution series of the pyroxene group (up to
35%). Different amounts of cristobalite, montmorillonite, forsterite, actinolite and hematite have been
also identified. The level of the activity (in Bq/kg) differs from one sample to another. Thus, Z*U
values are in a range of 6.33 and 30.4; *Th estimations are between 3.06 and 51.2 and “’K values
between 191 and 564. The observed changes in the natural TL emission of the samples depend,
essentially, on (i) the mineralogical composition, (ii) the elapsed time from the last eruption, i.e. when
the last zeroing took place and (iii) the radioactive content. The activation energy (E,) values have
been estimated by the applicability of the initial rise method to the TL glow curve.

37




LED2008 Poster Presentation

All poste:

Session IT on 21 Sept.

At least one author is required to stand in front of the poster during the designated Poster Sessions.

Group

Author

Title

P-Al

Bahain, J.J.*, Falgucres, C., Dolo,

J.M., Antoine, P., Auguste, P.,

Limondin-Lozouet, N., Locht J.L.,

Tuffreau, A.

ESR/U-series dating

of

teeth recovered

from

well-stratigraphically age-controlled sequences from
Northern France

P-A2

Falguéres, C.*, Bahain, J.J., Han,

F., Shao, Q., Duval, M., Garcia, T.,

Dolo, J.M., Perrenoud, C., Lumley,

H.de.

Direct dating of the Middle Pleistocene hominid-bearing
deposits of Arago cave by combined ESR/U-series method
on mammal herbivorous teeth

P-A3

Gao, L.*, Yin, G.M,, Liu, C.R.,

Chen, S.M., Lin, M.

Nature sunlight bleaching of Ti center in quartz
P-A4

Han, F.*, Falgu¢res, C., Shen, G.J.,

Bahain, J.J., Shao, Q., Duval, M.,

Garcia, T., Dolo, J.M., Perrenoud,

C.1, Lumley, H. de.

Effect of deposit alteration on dating tooth fossils of Arago
Cave by combined ESR /U-series method

P-A5 Joannes-Boyau, R.*, Griin, R.

Kinetic studies on the CO

2

radicals in tooth enamel

P-A6

Landvik, J.Y., Alexanderson, H.*,

Ryen, H.T., Molodkov, A., Murray,

AS.

Absolute chronology of late Quaternary environmental
change on western Svalbard

P-A7

Liu, C.R.*, Yin, G.M., Lu, G.,

Chen, S.M., Wang, X.L., Li, I.P.,

Lin, M.

ESR and OSL dates of Dongpo Paleolithic site in the
Nihewan basin of China

P-A8

Rittner, S.*, Bateman, M.D., Carr,

A., Vott, A., Radtke, U.

Applying ESR dating on aeolianites: an inter-regional
comparison

P-A9

Titschack, J., Beerten, K.*,

Radtke, U.

Dating the cold-water coral Lophelia pertusa by ESR-first
results of corals from Challenger Mound (drilled during
IODP Leg 307)

P-A10

Voinchet, P.*, Despriée, J.,

Tissoux, H., Falgucres, C., Bahain,

J.J., Gageonnet, R., Dolo, J.M.

ESR chronology of alluvial deposits and first human
settlements of the middle Loire basin (Region Centre,
France)

P-All

Yin, G.M.*, Liu, C.R., Lin, M.,

Gao, L.

ESR dates of the Yellow river terraces in the northern
margin of the Tibetan Plateau, China

P-B1

Bailey, R.M.*, Telfer, M.,

Burrough, S., Stone, A., Atkinson,

0., Fattahi, M., Thomas, D.

The application of optical dating in dryland environments

hould be put up in the first day and remain throughout the Conference.

Two Sessions are allocated for posters in the afternoons of 19 Sept and 21 Sept (2 hrs each).

The posters are broadly grouped on topics and each poster is given a number with P-. The posters with
odd numbers are for Poster Session I on 19 Sept and the posters with even numbers are for Poster

Group

Author

Title

P-B2 Kars, R.H.*, Wallinga, J.

The effect of trap competition on the steepness of natural
feldspar IRSL dose response curves

P-B3 Nian, X.M.*, Zhou, L.P., Qin, J.T.

OSL dating of old lacustrine sediments: a comparison of
equivalent doses obtained by different protocols

P-B4

Choi, J.H.*, Murray, A.S., Cheong,

CsS.

Page 2



The dependence of dose recovery tests on the bleaching of
natural quartz OSL using different light sources

P-B5 King, G.E.

The problem of dating quartz: fundamentals of dose
dependence

P-B6

Lawless, J.L., Chen, R., Pagonis,

V.

Sublinear dose dependence of thermoluminescence and
optically stimulated luminescence prior to the approach to
saturation level

P-B7

Tan, K.X., Liu, Z.H., Zeng, S., Liu,
Y.*, Xie, Y.S.

Three-dimensional thermoluminescence
spectra

of

different origin quartz from Altay Orogenic belt, Xinjiang,
China

P-B8 Hong, D.G.*, Song, K.W.

Radiation response for thermoluminescence glow peaks
separated using glow curve fitting method of red
thermoluminescence emission quartz

P-B9 Zheng, C.X.*, Zhou, L.P., Qin, J.T.

Difference in luminescence signals of quartz from desert
samples and its potential use for source identification
P-B10

Song, K.W., Kim, M.J., Choi J.H.,

Hong, D.G.*

Determination of trap parameters for TL glow peaks of
RTL quartz

P-B11 Zhou, L.P.*, Fu, D.P., Zhang, J.F.

Components of luminescence signals in loess samples from
western China and southern Tajikistan

P-B12 Feathers, J.

Application of pulsed OSL to fine-grained samples
P-B13 Ganzawa, Y.*, Maeda, M.

Red-ITL dating of volcanic quartz grains using over 390sC
signals

P-B14 Rodnight, H.*, Spencer, J.Q.G.

Overcoming problematic luminescence characteristics of a
sample from the Brixen Basin, Italy

P-B15

Jaiswal, M.K.*, Chen, Y., Bhat,

M.L, Bali, B.S., Shabbir

Luminescence characteristics of quartz and feldspar from
tectonically uplifted terraces in Kashmir Basin, Jammu &
Kashmir, India

P-B16

Long, H.*, Lai, Z.P., Ma, H.Z.,

Fan, Q.S., Sun, Y.J.,, Liu, X.J.

Applicability of a common growth curve for De
determination of >300 Gy on quartz of lacustrine
sediments from the Qaidam Basin, China

P-B17

Johns, C.A.*, Wallinga, J.,

Helmich, C.

‘When did lightning strike? Attempts to date sand
fulgurite using TL methods

P-B18 Kang, S.G.*, Lu, Y.C., Wang, X.L.

A caution for the use of standardized growth curves for
polymineral grains IRSL and [post-IR] OSL dating in
Chinese loess

P-B19 Gong, G.L.*, Liu, S.S., Xia, B.

On thermoluminescence measurements of quartz in
sandstone and its implication in thermal regime structure
for basins

Group

Author

Title

P-B20 Banerjee, D.*, Vadawale, S.

Theoretical modelling of X-ray fluorescence signals for
different lunar compositions and dependence on solar
activity

P-B21 Stone, A.E.C.*, Bailey, R.M.

The influence of single grain behavioural types on single
aliquot De estimates

P-Cl

Zink, A.J.C.*, Susino, G.J., Porto,

E.

Preliminary

dating

of

pottery

from

Mapungubwe/Sashe-Limpopo

Iron

Age,

Southern

Africa-dosimetry investigation

P-C2 Susino, G.J.

Optical dating and lithic microwaste-archaeological
applications

P-C3

Blain, S.*, Guibert, P., Bailiff, LK.,

Bouvie, A.R., Bayle, M.

An intercomparison study of luminescence dating

Page 3



protocols and techniques applied to medieval brick
samples from Normandy (France)

P-C4

Sun, X.F.*, Mercier, N., Falgucres,

C., Despriée, J., Lu, H.Y.

Recuperated optically stimulated luminescence dating of
fine-grained quartz from the Paleolithic site of Bonneval
(France)

P-C5

Bao, W.B.*, Fang, Y.S., Wang, Y.P.,

Liu, S.Q.

Optically stimulated luminescence dating of an upper
Paleolithic site in Eastern China

P-C6

Durcan, J.A.*, Duller, G.A.T.,

Macklin, M.G., Roberts, H.M.

Re-evaluating the environmental controls of the Harappan
Civilisation ‘collapse’ using OSL dating of river
palacochannels

P-C7 Bush, D.A.*, Feathers, J.K.

Dating buried soils: new OSL ages for anthropogenic
earthen mounds in the lower Mississippi River Valley
P-C8

Derese, C., Vandenberghe, D.*,

Van den Haute, P., Eggermont, N.

A medieval settlement caught in the sand: optical dating of
sand-drifting at Pulle (N Belgium)

P-C9

Fu, X.*, Zhang, J.F., Mo, D.W.,

Shi, C.X., Liu, H., Li, Y.Y., Zhou,

L.P.

Optical dating of baked earth and sediments from the
Qujialing archaeological site, China

P-C10 Gurling, T.

Luminescence Dating of English Medieval Brick

P-Cl11

Meyer, M.C.*, Jacobs, Z., Roberts,

R., Dibble, H., Schurmans, U., El

Hajraoui, M.A.

OSL single-grain dating constrains the Palaeolithic
archaeological assemblages at Smugglers Cave, Morocco
P-C12 Meric, N.

Optically

stimulated

luminescence

properties

of

anthropological samples

P-C13

Sun, Y.J.*, Lai, Z.P. *, Long, H.,

Fan, Q.S., Liu, X.J.

Luminescence dating of a Paleolithic site in Xiao Qaidam
Lake of the Qaidam Basin in China and its implications for
paleoenvironmental change

P-C14

Chruscinska, A.*, Przegigtka,

KR.

Medieval brick dating-a discrepancy observed between TL
and OSL results

P-D1
Alappat, L., Frechen, M.*, Vink,
A., Techmer, A.

Chronology of sediments from Southern North Sea using
OSL and radiocarbon dating

Group

Author

Title

P-D2

Ante, S., Berger, G.W.*, Domack,

E.

Seasonal and water-depth variations of luminescence from
glacial marine sediment-trap samples at the Antarctic
Peninsula

P-D3 Berger, G.W.

Luminescence sediment dating in the Arctic Ocean
P-D4

Madsen, A.T.*, Murray, A.S.,

Pejrup, M., Andersen, T.J.

OSL dating of contemporary sedimentation on a sandy
tidal flat in the Danish Wadden Sea

P-D5

Reimann,T.*, Naumann, M.,

Tsukamoto, S., Frechen, M.

OSL dating of coastal sand deposits from the Baltic Sea
coastal barrier Zingst-Werder-Bock, NE Germany
P-D6

Sakamoto, T. *, Sugisaki, S.,

Tijima, K.

Marine sediment coring in the dark side: a method of
complete optical covered sampling of deep sea-bottom
sediment

P-D7

Thiel, C.*, Coltorti, M.,

Tsukamoto, S., Melis, E., Patta, D.,

Frechen, M.

New dating of late Pleistocene and Holocene deposits in
Sardinia (Italy): consequences for coastal dynamics, sea

Page 4



level change and neotectonics

P-D8

Torngvist, T.E., Shen Z.X.*, Mauz,

B.

Optical chronology of the late Pleistocene strata in the
Lower Mississippi Valley and its implication for the MIS
Sa relative sea level

P-D9

Kiyak, N.G.*, Erginal, A.E.

The potential of OSL signal from fossil shells for dose
assessment in dating marine terraces-correlations and
suitability tested with quartz OSL-SAR dose

P-D10

Pflanz, D.*, Krbetschek, M.,

Freitag, R., Tsukanov,

N,

Baranov, B.

OSL-Dating of marine terraces on eastern Kamchatka,
Russia

P-El

Chen, Y.G.*, Watanuki, T., Jaiswal,

M., Chen, Y.W., Shih, K.W., Chen,

W.S., Lin, C.W., Wang, Y.

Development of an ancient alluvial fan: A reevaluation
with constraints of newly determined OSL ages

P-E2

Hu, G.*, Zhang, J.F., Qiu, W.L.,

Zhou L.P.

Residual OSL signals in modern fluvial sediments from the
Yellow River and implication for dating young sediment
P-E3 Fan, Y.X.*, Zhao, H., Chen, F.H.

The equivalent dose of different grain size quartz from
lakeshore sediments in the arid region of north China
P-E4

Kaiser, K.*, Lai, Z.P., Schneider,

B.

Late Pleistocene genesis of the middle Yarlung Zhangbo
valley, southern Tibet (China), as deduced by
sedimentological and geochronological data

P-ES5 Fitzsimmons, K.E.*, Barrows, T.T.
Luminescence dating of a variety of geomorphic features at
Lake George, southeastern Australia

P-E6

Johnsen, T.*, Alexanderson, H.,

Murray, A. S.

Re-dating the Pilgrimstad interstadial: a warmer climate
and a smaller ice sheet during the Swedish Middle
Weichselian (MIS 3)?

P-E7 Fuchs, M.

OSL dating of colluvial and fluvial sediments to
reconstruct Holocene geomorphic activity and stability in
time and space: a case study from a meso-scale catchment
in Franconia, Germany

Group

Author

Title

P-E8 Cordier, S., Frechen, M.*

Methodological aspects on luminescence dating of fluvial
sands from the Moselle basin

P-E9

Zheng, Y.E. *, Zhou, L.P., Zhang,

JFE.

Optical dating of upper 20-m sediments from Daihai Lake,
northern China

P-E10

Lauer, T.*, Frechen, M.,

Hoselmann, C.,Tsukamoto, S.

OSL dating of fluvial sands from the Upper Rhine Graben
(Heidelberg basin), Southern Germany

P-E11

Liithgens, C.*, Krbetschek, M.,

Bose, M., Fuchs, M.

Optically stimulated luminescence dating of fluvioglacial
(sandur) sediments from North-Eastern Germany

P-E12

Xu, L.B.*, Ou, X.J., Lai, Z.P.,

Zhou, S.Z., Wang, J., Long, H., He,

Z., Fan, Q.S.

Optically stimulated luminescence dating of late
Quaternary glacial sediments in the northern Hengduan
Mountains in China

P-E13 Wang, P.

Optically stimulated luminescence dating of sediments
from Yellow River terraces in Lanzhou and its tectonic and
climatic implications

P-E14 Lee, J.T., Li, S.H.*, Aitchison, J.C.

Optical dating of paleoshorelines at saline lake from Tibet:
potentials and problems

P-E 15

Liu, J.F.*, Chen, J., Lu, Y.C.,

Wang, C.S., Lei, S.X.

Preliminary dating results for Qinhuai palacochannel
sediments in Nanjing by means of optically stimulated
luminescence

P-E16

Zhang, J.F.*, Qiu, W.L., Wang,

X.Q., Hu, G., Li, R.Q., Zhou, L.P.

Page 5



Optical dating of river terrace deposits and implication for
hyperconcentrated floods of the Yellow River in Hukou,
Shaanxi, China

P-E17

Liu, X.J.*, Lai, Z.P.*, Long, H.,

Fan, Q.S., Sun, Y.J.

Timing for high lake level of Qinghai lake in the
Qinghai-Tibet Plateau based on quartz optically stimulated
luminescence dating

P-E18

Martins, A.A.*, Cunha, P.P.,

Buylaert, J.P., Murray, A.S., Dinis,

P., Stokes, M.

Luminescence dating and geological significance of a
Pleistocene river terrace staircase sequence in the
Arripiado-Chamusca area of the Lower Tejo river (western
Iberia)

P-E19

Fan, Q.S.*, Lai, Z.P., Long, H.,

Sun, Y.J., Liu, X.J., Ma, H.Z.

High lake-level in the MIS 5 inferred from OSL dating of
lacustrine sediments in Gahai lake, Qaidam Basin,
Northern Tibetan Plateau in China

P-E20

Molodkov, A.*, Bitinas, A.,

Damusyte, A.

IR-OSL dating studies of glacigenic sediments from the
Lithuanian Maritime Region

P-E21

Williams M.A.J., Williams F.M.*,

Duller, G.A.T., Munro R.N., El

Tom O.A.M.

Late Quaternary floods and droughts in the Nile Valley,
Sudan: New evidence from optically stimulated
luminescence dating

P-E22

Chen, J.*, Wang, C.S,, Lu, Y.C,,

Yang, X.P., Liu, J.F., Yang, H.L.

Fine-grained quartz optical dating of the late Pleistocene
Beijing Floodplain deposits: A comparison of De using the
sensitivity-corrected MAR and SAR methods

Group

Author

Title

P-F1

Christensen, L.T.*, Madsen,

A.T.*, Murray, A.S., Andersen,

T.J., Pejrup, M.

OSL dating of dune ridges on Fanf, a barrier island in the
Danish Wadden Sea

P-F2

Dickinson, W.W., Rieser, U.*,

McGowan, H.

OSL ages of aeolian sediments in lower Victoria Valley,
Antarctica

P-F3

Grapes, R.*, Wang, N.S. *, Rieser,

U.

A New Zealand loess section with a key tephra layer: OSL
dating and comparison with 14C calendar year B.P. ages
P-F4

Hiille, D.*, Hilgers, A., Felauer, T.,

Hempelmann, N., Grunert, J.,

Lehmkuhl, F., Radtke, U.

OSL dating of sediments from the Gobi Desert, Southern
Mongolia

P-F5

Porat, N.*, Duller, G.A.T., Roberts,

H.M., Wintle, A.G., Zilberman, E.

Dating the middle to late Pleistocene sand and paleosol
sequence at Kerem Shalom, Israel, using thermally
transferred OSL

P-F6

Schmidt, E.*, Machalett, B.,

Markovi¢ , S.B., Milojkovi¢, N.,

Tsukamoto, S., Frechen, M.

Luminescence dating of the upper part of the Stari
Slankamen loess sequence (Vojvodina, Serbia)

P-F7

Thamé-Bozso, E.*, Csillag, G.,

Fodor, L., Miiller, P. M., Nagy, A.

OSL age data to Quaternary landscape evolution in the
forelands of Vértes Hills (Hungary)

P-F8

Timar, A.*, Vandenberghe, D.,

Panaiotu, E.C., Panaiotu, C.G.,

Cosma, C., Van den haute, P.

Optical dating of Romanian loess using fine-grained quartz
P-F9

Tissoux, H.*, Valladas, H.,

Voinchet, P., Reyss, J.L., Mercier,

N., Falguéres, C., Bahain, J.J.,

Zoller, L., Antoine, P. and

Rousseau, D.D.

OSL and ESR studies of acolian quartz sediments from the
Upper Pleistocene loess sequence of Nussloch (Germany)
P-F10 von Suchodoletz, H.

Page 6



Luminescence bleaching characteristics of Saharan dust —
A case study from the Canary Islands (Spain)

P-F11

Heer, A.*, Hajdas, 1., Preusser, F.,

Steffen, D. , Veit, H.

OSL-based

age

determination

of

Late

Pleistocene/Holocene dunes on the Swiss Plateau:
Problems and possible solutions

P-F12

Hilgers, A.*, Rittner, S.,

Krbetschek, M., Lomax, J.,

Twidale, C.R., Bourne, J.A.,

Radtke, U.

The potential of different radiogenic dating techniques for
determining depositional ages of dune sands >150 ka-a
case study from Yorke Peninsula, South Australia

P-F13 Fan, A.C.*, Li, S.H.*, Li, B.

Climate changes at southern margin of Gurbantunggut
Desert since the LGM based on OSL dating and
multi-proxy study

P-F14

Boulter, C.*, Roberts, D.,

Bateman, M.D.

OSL and TT-OSL dating of Late Tertiary and Quaternary
sediments from the west coast of South Africa

P-F15

Yi, S.W.*, Lu, H.Y., Zhou, Y.L.,

Miao, X.D.

The wet-dry variations of the Horqin sand field
(northeastern China) recorded by loess deposit of the late
Quaternary

Group

Author

Title

P-F16

Zhou, Y.L.*, Lu, H.Y., Mason, J.,

Miao, X.D., Swinehart, J., Goble,

R.

Optically stimulated luminescence dating of aeolian sand
in the Otindag dune field and Holocene climate change
P-F17

He, Z.*, Zhou, J., Lai, Z.P., Long,

H., Ou, X.J.

Late Pleistocene sand dune activities and climatic change
along a northwest-southeast transect in the Mu Us desert
based on luminescence dating and multi-proxy study
P-F18

Lu, H.Y.*, Zhou, Y.L., Mason, J. ,

Stevens, T., Yi, S.W. , Swinehart, J.

Climatic Changes in Late Quaternary in Northern China
Revealed by Optically Stimulated Luminescence Dating
Sand Dunes and Loess

P-F19

Yang, C.C.*, Chen, J., Wang, C.S,

Wang, Z.C., Wang, T.L.

Luminescence dating of the April 1617, 2006 dust storm
deposits in Beijing, China

P-G1 Godfrey-Smith, D.I.

Aluminum nitride substrates in the context of forensic and
retrospective dosimetry

P-G2

Selo, M., Valladas, H. , Mercier,

N.*, Joron, J.L.

Investigations of the distribution of uranium in flints
P-G3

Baly, L.*, Padilla, F., Abrahante,

A., Shtejer, K., Arteche, R.

Modeling of natural and laboratory irradiation of quartz
P-G4

Beerten, K.*, Woda, C.,

Vanhavere, F.

Thermoluminescence dosimetry of electronic components
from personal objects

P-G5

Biswas, R.H.*, Murari, M.K.,

Singhvi, A.K.

Component specific alpha efficiency of A1203:C, quartz
and feldspar

P-G6

Cresswell, A.J., Burbidge, C.I.*,

Sanderson, D.C.W.

Comparison of gamma dose rate measurements using
luminescence dosimeters and field instruments

P-G7

Lee, J.I.*, Kim, J.L., Pradhan,

A.S., Murray, A.S., Thomsen, K.J.,

Kim, B.H., Kim, J.S.

Feasibility study on the use of optically stimulated
luminescence of electronic components in mobile phones
for retrospective accident dosimetry

P-G8

Mauz, B.*, Hoffmann, D., Nathan,

R.P.

Page 7



The impact of posts-depositional geochemical alterations
on dose rate

P-G9 Woda, C.*, Spoettl, T.

On the use of OSL of chip card modules for retrospective
and accident dosimetry

P-G10

Cheong, C.S.*, Choi, J.H., Ryu,

J.S., Jeong, Y.J., Kim, J., Shin,

H.S., Han, .H., Choi, M.S.

Reevaluation of reference materials for dose rate
determination

P-Gl11

*Imatoukene, D.*, Abdelazziz, F.Z.,

Mebhah, D., Badreddine, A.,

Messen, N., Mokrani, Z.

Dose-rate determination in luminescence dating of Wadi
Zegrir sediment using A1203: C dosimeter and neutron
activation analysis

P-G12

Chen, S.W*, Liu X.W., Zhang

C.X,, Tang, Q.

The Monte Carlo simulation of the absorbed dose in quartz
P-H1 Rieser, U.*, Wiist, R.

OSL chronology of Lynch’s Crater, the longest terrestrial
record in NE-Australia

Page 8

Group

Author

Title

P-H2

Correcher, V*, Garralon, A., Pozuelo, M., Garcia-Guinea, J.
Characterization of the natural thermoluminescence
emission of lava flows

P-H3

Schreurs, G., Rufer, D.*, Preusser,

F.

Luminescence dating of phreatomagmatic eruptions from
central Madagascar

P-H4 Takada, M.

Luminescence dating of Quaternary volcanic rocks using
olivine

P-HS

Ustaszewski, ML.E.*, Jaiswal, M.

K., Suppe, J., Chen, Y.G.

Deciphering the long-term evolution of the Chelungpu
Thrust, central Taiwan, by dating deformed terraces
P-H6

Wang, X.L*, Yin, G.M., Chai,

C.Z.,Du, P, Lei, QY.

Luminescence age constraints on the paleo-earthquake
events along Lingwu fault in the Yinchuan Basin, China
P-H7

Yang, H.L.*, Chen, J., Liu, J.F.,

Wang, C.S., Yin, J.H., Ran, Y.K.,
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