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Age estimation of altered coral fossil by pIRIR measurement
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In this study I dissolved altered corals by hydrochloric acid and
investigate characteristics of luminescence signals from the residual materials to discuss
gos§ibilities for an elevated-temperature infrared stimulated luminescence (pIRIR; post-IR IRSL)

ating.

The insoluble residual materials in coral fossils taken from Miyako and Yonaguni Island,
southwestern Ryukyus, southwestern Japan , the grain size of which is less than ca. 100 micron
meter, show BLSL and IRSL signals. I could get an age constrain from the fossil coral using residual

materials after the acid treatment, indicating that fossil coral sometimes contains a certain
amount of minerals like quartz and feldspar. | think post-IR_IRSL dating of the residual materials
from fossil coral after acid treatment gives us a great possibility to date altered fossil coral.
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Table 1. The sample in this study

Location Depth Cosmic Ray
Sample name Sﬂe iﬂﬂ: Reference Age”
Latitude  Longitude asl, (m) (m) Gy /ka)
. . . ) 117£4, 147+ 7 Ka
Yonaguni [sand fossil coral - Yonoouni  Povminer®l N24451192 E1229435 23 06 0018 0009 (U-series dates)
. M LS 5e
Table 2 U, Th, K content® of the sediment including the samples and annual dose estimate,
u Th K30 dig;f;r ::::J Alpha dose®©  Betadose® Gamma dose® Cosmic ray’  Annual dose
(ppm) (ppm) (%) (um) (%) (Gy/ka) (Gy/ka) (Gy/Kka) (Gy/Kka) (Gy/Kka)
External dose 120 = 007 247 = 021 002 + 014 040 = 003 025 = 011 025 + 004 018 = 001 107 = 012
2-10 22
Internal dose 550 + 135 1195 + 461 280 + 030 016 = 007 003 = 001 000 = 000 - - 019 = 007
@ Measured by the way of high-resolution gamma spectrometfry,
b 0,086+-0,0038is assumed as the alpha efficiency for polymineral fine grain samples,
¢ Including +he correction of the water content,
4 Estimated by the equation of Prescott and Hutton (1988, 1994).
Table 3 | Luminescence ages of Yonaguni Island fossil coral No.1
Sample Sample Annual dose Fading rate Recuperation Recycle ratio  Equivalent dose® Residual dose post-IR IRSL,gq
name status (Gy/ka) g value (%) (%) (Gy) (Gy) age (ka)
post-IR IRSL3g 1.26 = 0.13 -0.88 1.1~8.4 0.93~1.22 130.5 = 10.1 ? 104 + 14

a) Measured by the modified SAR protocol.



Table 4. A sample in this study

Sampl Sampl Location Depth Cosmic Ray
Sample name ::)"Le si?fpu: Reference Age®
Latitude Longitude asl. (m) (m) (Gy/ka)
: " : 7  Polymineral Early - Middle
Tomori fossil coral No.1 Tomori-1 "0 grain NZ47271 E1253664 20 20 0022 + 0.001 Pleistocene
Table 5. U, Th, K content? of the sediment including the samples and annual dose estimate,
U Th K;0 dig:":i;:gr cz’::::‘, Alpha dose” © Beta dose° Gamma dose® Cosmic ray’  Annual dose
(ppm) (ppm) (%) (um) (%) (Gy/ka) (Gy/ka) (Gy/ka) (Gy/ka) (Gy/ka)

117 + 051 049 + 049 009 + 013 2-10 45 027 = 011 023 + 011 017 + 007 002 = 000 068 = 017

2 Measured by the way of high-resolution gamma spectrometry,

b 0.10 is assumed as the alpha efficiency for polymineral fine grain samples on the basis of Adamiec and Aitken (1998).

¢ Including the correction of the water content,

4 Estimated by the equation of Prescot+ and Hutton (1988, 1994).

Table 6. Luminescence ages of Tomori fossil coral No.1

Sample Sample Annual dose Fading rate  Recuperation Recycle ratio Equivalent dose” Residual dose” IRSLsg or post-IR IRSL;y,
name status (Gy/ka) g value (%) (%) (Gy) (Gy) age (ka)
IRSLs, . 635 + 132 -0.8~25 0.93~1.04 2585 + 72.6 62 = 6.6 369 + 139
Polymineral
fine erain 0.68 + 0.17
post-IR IRSL,y, g 390 + 1.20 0.4~1.3 0.93~1.01 5298 + 419 752 = 12.8 665 + 173

a) Measured by the modified SAR protocol.

b) Measured after bleaching by 12 hours sunllight and 45 hours simulated solar lamp.
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