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Introduction

•Erg Chech 002 (EC 002) is a recently discovered ungrouped achondrite
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-unique andesitic composition and an old Al- Mg age (4565.0 Ma) [1]
➡ Provide us clues to understand a formation process of a primitive
igneous crust
Erg Chech 002
Thermal history
Crossed nicols
•Chemical zoning in pyroxene
-cooling rate of 1~5 °C/yr at during 1200-800 °C [1-3]
•Silica polymorph combination
-more rapid cooling at a lower temperature [1, 3]
➡ This study reports noble gas retention ages to obtain
thermochronological information of EC 002

• Plateau ages in Ar/Ar spectra
- 4.49±0.05 Ga (aliquot #a)
- 4.52±0.05 Ga (aliquot #b)
• A 99.98% (#a) and 97.8%
(#b) of Ar yield identical ages
• The weighted average
- 4.51±0.04 Ga (2σ)
I-Xe ages
5 mm

•I-Xe isochrons
-highly scattering
-includes significant errors
due to the correction of
fissiogenic Xe
-(4.496±0.019 Ga, #a)
-(4.467±0.038 Ga, #b)
-these ages may need further
consideration

Samples and Methods

•Two crushed specimens #a (23.4 mg) and #b (26.7 mg) of EC 002 avoiding xenocrysts
-Irradiated with neutrons at the Institute for Integrated Radiation and Nuclear Science,
Kyoto University
-Ar-Ar standard (Hb3gr hornblende) and neutron monitors (synthesized CaF2 and
K2SO4) were simultaneously irradiated
•Step-by-step heating in 17 steps with 30 minutes from 500 to 1900 °C for gas extraction
•Isotopic compositions were measured by the modified VG-3600 mass spectrometer [5]
Results

•High K concentration results in low blank and trapped Ar on Ar-Ar dating
37
36
38
36
•The ArCa/ Ar vs. Ar/ Ar plots supports small Cl-derived Ar interferences
Cosmic-ray exposure ages
• Rregression lines using lowtemperature (<1000 °C) fractions
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• The Ca-spallation Ar production
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rate as 2.1±0.3 (10 cm STPAr/gCa/
Myr) [6]
• Cosmic-ray exposure ages
- 65±19 Myr (#a)
- 62±15 Myr (#b)
• Older than previously reported ages
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by He and Ne (25.6-26 Myr) [1]

Discussion and Conclusion

• One possibility inducing the cosmic ray exposure ages difference
may be attributable to the heterogeneity of EC 002 [1-3], resulting
in heterogeneous production rates of cosmogenic nuclides
• Highly flat Ar/Ar age spectra indicates that the cooling rate of EC
40
002 was so fast that no diffusion loss of Ar* occurred during
cooling
• Such fast cooling is supported by the occurrence of silica minerals
[3, 7] and consistent with impact excavation [1, 3]
• A slight difference between Ar-Ar and Al-Mg ages may represent a
time-lag between Al-Mg and Ar-Ar systems’ closure, possibly
between crystallization and impact-excavation [1, 3], although the
error of Ar-Ar ages are so large for precise discussion
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