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The principle of ESR dating (lkeya, 1993)
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Figure 3.1 The principle of ESR dating. (a) Paired electrons are spinning
in opposite directions, (b) ionization by a—, B- or y-rays knocks off one of
the paired electrons (girl) leaving the other (boy) in a hole, (c) the unpaired
electron (girl) is trapped by an impurity (gangster), and (d) the spin direction
of unpaired electrons is changed by microwave absorption. The concentration
of unpaired electrons in proportion to the 7D or ED is determined with ESR.
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Sample name

Material

14c_®
14c_®

14c_®

14c_@

Charred material

Organic sediment

Organic sediment

Organic sediment

Measured 13 Convetional
Cads radiocarbon age e radiocarbon
Beta-274707 1640+40 =271 1610£40
Beta-274708 7510150 -23.1 7540+50
Beta-275837 8370150 -20.2 8450+50

Calibrated

1)

radiocarbon age

2),3)

Cal BP 1570 to 1400 (Cal AD 380 to 550)

Cal BP 8420 to 8300 (Cal BC 6470 to 6350)
Cal BP 8250 to 8220 (Cal BC 6300 to 6270)

Cal BP 9530 to 9420 (Cal BC 7580 to 7460)

1) Stuiver and Polach (1977)

2) Database of INTCALO4 is used.

3) A simplified approach of Talma and Bogel (1993) to calibrating '*C dates is used.
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Set the upper intearation linit for the 'Signal’ component
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Table 1-a. Samples for dating analysis

SHRNFEBRABLERERYOOSLFR(FES)LEEBRIY 2/)VEE)

No. Sample Location Sample depth| Cosmic Ray
name Latitude Longitude a.s.l. (m) (cm) (G/ka)
1 Wata-1 N39°18'13.9" [ E75°30'46.2" 1450 120 0218 + 0011
2 Wata-3 N39°26'57.1" | E75°26'52.7" 1600 340 0.157 + 0008
3 Wata-4 N39°26'51.3" | E75°27'18.1" 1600 ) 024 + 0012
4 Wata-5 N39°36'22.5" | E75°5526.4" 1520 b 0250 + 0012
Table 1-b. U, Th, K content® of the sediment including the samples and annual external dose estimate.
No. U Th K,0 d.G = A Tics alpha dose® Beta dose® Gamma dose* Cosmic ray* External dose
iameter content
(ppm) (ppm) (%) W) () (Gylka) (Gy/ka) (Gy/ka) (Gy/ka) (Gy/ka)
1 236 + 0.16 940 + 0.73 1.67 + 021 90-150 0.73 2= 1.62 + 0.14 1.08 + 0.06 022 + 0.01 293 + 0.5
2 1.64 + 034 476 + 030 1.37 + 022 90-150 0.51 25 123 + 0.14 071 = 0.06 0.16 + 0.0l 209 £ 0.16
3 232 + 020 9.12 + 0.90 214 + 021 2-8 4.26 0.99 += 0.07 1.97 + 0.14 1.11 = 0.06 023 + 0.0l 431 + 0.17
4 1.55 + 0.9 543 + 070 135 + 022 90-150 1.28 + 121 = 014 072 + 007 025 + 001 218 + 0.16

* Measured by the way of high-resolution gamma spectrometry.
® Presumed alpha effectiveness of fine grains; a = 0.08 + 0.01
¢ Including the correction of the water content and the attenuation effect of beta ray for a particle diameter.

6000~ 18,000 FATNDEHHKR~5
it DHEMEEEN IS EMD

¢ Including the correction of the water content.
¢ Estimated by the equation of Prescott and Hutton (1988, 1994).

EETBTHAHCEA DD D,

Table 1-c. OSL ages

No. Sample Preheat Plateau| Equivalent dose® Annual dose
name (@) (Gy) (Gy/ka)
1 Wata-1 160-180 364 + 4.1 293 £ 0.15
2 Wata-3 160-200 161 =+ 2.8 209 £ 0.16
3 Wata-4 160-220 523 £+ 7.0 431 £+ 0.17
4 Wata-5 160-240 322 £ 53 2.18 £ 0.16
P29

& Measured by the SARprotocol of Murray and Viftle (2000).
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Location map of the northern part of the Séya Coast. Contour lines of 200 m and 500
m on land are quoted from the 1:250,000 topographic map (Liitzow-Holm Bay) published
by the Geographical Survey Institute, Japan. Isobaths of 500 m and 200 m are quoted
from MORIWAKI and YOSHIDA (1990).
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ESRSEM (nivr. V= ymiam
(Takada et al., 2003)

Table 4
ESR ages of in situ fossil molluscs around the Liitzow-Holm Bay region, East Antartica

No.  Samplecode asl J "Cage Lab. code Species Bquivalent dose ~ Annual dose | ESR age
(m) § (yr BP) (Gy) Max-Min. | Max.-Min.(ka)
(mGy/yr)
1 951224-1a 39 3480+70 § Beta-109391 L. elliptica 54403 3.56-3.20 1.74£0.1-1.5+0.1
2 951227-4a 24 Q 347204330 § Beta-109403 L. elliptica 168435 3.87-2.96 5T+12-43+12
3 951227-4¢ 18 § 428204690 W Beta-109405 L. elliptica 193+12 3.28-2.53 76+5-59+5
4 960206-1-c 10.4 § 353204520 J Beta-100324 L. elliptica 295486 4.02-3.16 93+27-73+27
5 960206-1-d 104 § 32,840+220 J Beta-116846  Tubes of polychaeta — — —
6 960206-1-g 9.8 § 352004330 Q§ Beta-116847 L. elliptica — — —
7 960206-1-I 9.7 § 37,740+490 § Beta-100328 L. elliptica 500420 324241 207+8-154+8
8 960206-1-k 8.6 § 35,160+350 J Beta-100330 L. elliptica 7354126 3.62-2.91 253+43-203+43
9 960206-1-r 3.7 428404930 § Beta-100335 L. elliptica 444457 2.74-2.34 190+24-162+24

14CERBIETHELONTWA3AERIKYETWLEIEEDOER
EDHIZIE, MERFV1A4CERABEDREFRIETHS5FERIKY
H. JFYFHWEREFZTRIARABNEENTVLAAIEENZLIVDT
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