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Electron Spin Resonance Dating

of Some Animal Teeth Enamel and Shell Fossils

Supakij Athabutra* and Chyagrit Siri-Upathum
Department of Nuclear Technology, Faculty of Engineering, Chulalongkorn University

Phone: 66 2218 6781, E-Mail: supakij_athabutra@yahoo.com.au, chyagrit@chula.ac.th

Abstract
Electron spin resonance (ESR) dating was conducted for some ungulate tooth enamel samples and shell
fossils of the the Tham Lod rockshelter Area I (S23W10) located in Highland Archaeology Project in Pang
Mapha District, Mae Hong Son Province, Thailand. Age estimation for wave-induced breaching of the cavity
and initial sand deposition (Level 19-29) was 33,200 - 18,700 years and 32,300 years for teeth enamel and the
)

=2.0030 - 2.0036, g, = 2.0040 - 2.0041 and g, (g] ) = 1.997 - 1.9988 formed by CO, orthorhombic free radical

shell fossils of Nodularia scobinata sp. (Carditidae) respectively. ESR spectra showed g-factor g, (g, g

center

for teeth enamel and g-factor (g ) =2.0042 + 0.0003 formed by SO3- free radical for fresh shell fossils.

center
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#1583-4 - 2.0044+0.0003 - 13.3 0.000562 101,800
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400 — 410 cm #1453 2.0041 2.0031 1.998 28.7815+4.793 0.000948 30,300+ 5,000

PS08-10




L 10 ]
S v A

®  madszgpinmaimemaniuazma luladfiundeinsai 10; 16-17 Aama 2550
NST 10

k4
ag_ﬂwauazmamummz

v o = o o d T @ A AYY A Y A @ '
i]Tﬂﬂ'ﬁ’mﬁ@m?miulﬂﬁ@ﬂﬂuﬁﬁ’ﬂﬁlﬂ’ﬂﬂ? g-factor Llagﬁﬂ‘ﬂm&’Wﬂ‘ﬂ"lﬂ llﬂ’f]']llslﬂmﬂﬁlﬂﬂﬂﬂ1ﬂ'li

{ 7 a $ A a
Lﬂaﬂuu‘ﬂﬁﬂ@liﬂﬂﬂﬁuﬂﬂﬁN‘Uﬂﬂ Derivative Curve UDIN13INA Defect UDI Apatite "dﬁ\ilﬂﬂflﬂﬂﬁluﬂuﬁﬂﬁig

Y99 CO, UUY Orthorhombic ualua1g o1imslasumlaslimiounugudoyady mszorana

a

M3ANAAABULIBINNTITUMNAVIATY5ZAPY Hydroxyapatite JuLAazAIBE1aAaz RNBINNYARUNY
Y

' A o = = v A Ay ¥ T Ay YA o ~ o
ualuninsu Lll’f]‘VnﬂﬁHJiEl”lJWlEllJﬂ’UWﬂ"llfNﬁ'lﬂJ'l@]ii1u‘V]"lﬂWTJ’ﬂﬂ'] g-factor ‘V]Vlﬂllaﬂ‘]elmg‘ﬂﬂﬁﬁlﬂu

]
A

uazA g, NlMANULAnA1d lauimin
uazranInmsiadyanalunldsnesnuinilesniniaiinaveunies ESR i luamisnld Power
d' a 4 d‘ o w d' d‘ T ' 1 Y a = ' d‘
mw) Mnu 1 mw ldiesniniidsvesaanlulasnddlimiven ewdwwaldinannudonenomio
9 A A a A (a = a 1 ~
18 waziesananimveanesniivaniugs uazlUsmasiguuaniialudSnageouliawsoneg
< s o o o o w A 1o
WBAY Electron Trap 18 semunsodiimsiiuaerylaneduvi/lumids Power (mw) #iidy 1 mw
A o o N E AT LT v MYy e & o
Wiy Fawanmstimuaoignoduvwunldaeglugisiiifezeonsvlaluszduniie daulumsia

15318 Total Dose of Natural Radiation (TD) 1a83% Additive Dose ﬁ'lﬁ’mﬂmﬁﬂﬁigq,nm Electron

=1

v = A g o A A ' sa o T o d‘

Trap GluTmaﬁinaﬂﬂJmmaauWuﬁm W‘]J'JW?J‘]J‘E?JWEM?’]E‘JQGluLﬂm“V]Lﬂfl')ﬂu WaMNIININUADIY Wan
YR A A Yy o av Ao = Y o LA A o ~ o
hlﬂTNiJf)']faWWIi\1Lla%alﬂﬁ!.ﬂﬂ\iﬂﬂﬂ']\iﬂﬂ!$'3ﬂﬂﬂ1’]1ﬂ1§ﬁﬂy1blﬂ£ﬂu@ﬂ1\1ﬂ ANNITUADIAAADUAT LASNISAY

A o @ £
AT UlUTTAUNIY

pannssnilszmea

4
Aol ldTumsmivayudnulszinanniudaineds ynansaiuminerds 1 w.e. 2549
AiveveveunsynuiudaIneds, guinieaiioiseInnmansuazimalulad yainsaiumIneas

@ 1

S v Yy 9 A a A 4 o v o .
5'31]1/]\”]151%ﬂ15!£a5ﬁ]’]wu’]°ﬂEl]TﬂIﬂi\']fnﬁTﬂj1mﬂﬂﬂuwuﬂqqGlu@uﬂ'ﬂlhﬂllsvn WNHIALNTDITDU
=\

a v A 0 o § o a % aa a d 1 a { o o
wnnededathng, dninanulsnapedua uazanniuma luladiundosuana nlaldfwuzii

- ¢ A A awv
wooginsalniosloluanuive

1PNA1391909

[1] Motoji Ikeya. New Applications of FElectron Spin Resonance Dating , Dosimetry and
Microscopy. Singapore: World Scientific, 1993.

[2] Rink W.J. Electron Spin Resonance (ESR) Dating and ESR Applications in  Quaternary
Science and Archaecometry. Radiation Measurements 27,5/6 (1997): 975-1025.

[3] IﬂﬂmiTuimmﬁuuﬁuﬁqﬂuénmﬂwm% Tandamigosaou, nansyadunialusiana,
[Online]. http://highland.trf.or.th/WebHAPP1/PM/excavation.html.

4] $Al gmsany. 2549, Bouseanuinnumas usandiamndiaeauaziiantingls sunethaue

1 k4 '
A dandauidesdon. wadanedeny Tmusisy uazdunadonnuiuigs luduneihs

@

Wzfn Fandauiigadaou :210-230.

PS08-11



L 10 M
S v A

a a J A = a
® ﬂ?iﬂig‘ljﬂi‘lﬂﬂﬁ’JVImﬂWﬁﬁﬁL!ﬂ%mﬂIuIaﬂu’JLﬂaﬂiﬂﬁﬂ‘ﬂ 100 16-17 611AN 2550
NST 10

[5] Molodkov A. ESR Dating of Quaternary Shells : Recent Advances. Quaternary Science Reviews

7, (1988): 477-484.

[6] Barabus, M., The Nature of the Paramagnetic centres at g = 2.0057 and g = 2.0031 in Marine
Carbonates. Nuclear Tracks and Radiation Measurements 20 (1991) : 453 — 464.

[7] Goede, A. and Hitchman, M.A., Electron Spin Resonance Analysis of Marine Gastropods from Coastal

Archaeological Sites in South Africa. Archaeometry 29 (1987) : 163 — 174.

PS08-12



