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To apply the high-precision chronological method for the determination of
volcanic eruption using the 238U-230Th i1sochron method, it is necessary to make it clear that the
238U-230Th disequilibria was triggered solely by the eruption process. The elemental fractionation
in magma during or after the volcanic eruption can be caused by melt-fluid-gas fractionation and
crystallization of matrix elements. To analyse these processes from the natural samples, the
analytical method for the elemental and isotopic compositions of volatile (H, C, N, 0) and highly
siderophile elements were developed. By analysing the U-Th fractionation process by vapour
exsolution and crystal fractionation during the solidifying the groundmass minerals, the eruption
age of young volcanics could have been determined. This results infer that the 238U-230Th isochron
method can be applied for the determination of volcanic eruption younger than 300 ka

238U-230Th



K-Ar “Ar-*Ar 1“c

14C
288| j_230TH
U/Th
U/Th 28Y-20Th
28Y-20Th U/Th
U/Th
U/Th
228 -230Th (Tanaka et
al., 2015, Chemical Geology, 396, 255-264)
incongruent dissolution
U-Th
238U 230Th
238U 230Th 234U 230U
U/Th
U/Th
238U 230Th
U/Th
238 J_230TH
238 J_230T,
U/Th
238 J_230Th
U Th

238 )_230T,



238u_230Th

(238Ul232Th)_(230T /zaz-rh)
u/Th

238 J_230T

100 nmol  D/H

HSE
HSE
HSE

(234U /238U
238 J_230T
U/Th
D/H
HSE
r Hf

Ln Chelex100 WX



HSE 870s/'%0s

238y _230T

(1) Belay, I. G, Tanaka, R., Kitagawa, H., Kobayashi, K., & Nakamura, E. (2019) Origin of ocean island
basalts in the West African passive margin without mantle plume involvement, Nature
Communications, accepted.

(2) Zhou, X., Tanaka, R., Yamanaka, M., Sakaguchi, C., & Nakamura, E. (2019) A method to suppress
isobaric and polyatomic interferences for measurements of highly siderophile elements in
desilicified geological samples, Geostandards and Geoanalytical Research, 10.1111/ggr.12280.

(3) Ranaweera, L. V., Ota, T., Moriguti, T., Tanaka, R., & Nakamura, E. (2018) Circa 1 Ga sub-seafloor
hydrothermal alteration imprinted on the Horoman peridotite massif, Scientific Reports, 8, art. 9887,
10.1038/s41598-018-28219-X.

(4) Tanaka, R. & Nakamura, E. (2017) Silicate-SiO reaction in a protoplanetary disc recorded by oxygen
isotopes in chondrules. Nature Astronomy, 1, 0137, 1-7, 10.1038/s41550-017- 0137.
(http://ousar.lib.okayama-u.ac.jp/ja/search/item/56664)

(1) Belay, I. G, Tanaka, R., Kitagawa, H., Kobayashi, K., Nakamura, E. (2017) Characterization and the
distribution of source materialsfor OIB at the West African passive margin, Goldschmidt 2017.

(2) Tanaka, R. & Nakamura, E. (2017) Enstatite chondrite chondrules explain the oxygen isotope
variation of building blocks of inner planetary embryos. 4™ International Geoscience Symposium
Precambrian World 2017.

(3) Tanaka, R. & Nakamura, E. (2016) Gas-melt reaction in the reduced nebula environment revealed by
oxygen isotope of EH chondrite. Goldschmidt 2016.

@

Zhou, Xiaoyu

Belay lyasu Getachew



