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A multi-isotope approach for understanding paleo-environments in West Asia
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Paleoenvironmental signals can be withdrawn from isotopic compositions of
archeological materials, such as bones and teeth of animals and humans. In this project, we aim to
establish multi-isotope approach for such materials. A high temperature furnace system was newly
installed for a He continuous flow isotope ratio mass spectrometer (CF-IR-MS) for the analysis of
oxygen stable isotope compositions in solid samples, especially those of phosphate, sulfate and
carbonate, whose isotope compositions are currently difficult to determine. We discusses the
following catastrophic events as the triggers that can induce the catastrophic environmental
perturbations; (a) massive volcanism, (b) impact of extraterrestrial material, and (c) variation of
cosmic ray flux. We aim to establish stable isotope studies to infer such trigger events that may
affect human migrations and civilizations.



C4

C3

813C

(515N)

3.3%0 815N

C3 C4
C4

C4

(813C)

C3

20%o

C3 C4

313C
Cai10(PO4)s(0OH)2
3180
5180
5180
SOz
SO2
SO2
SOs (H2S0.4)
(H29)
(FeSs)



NO
NO:

COz2 Ng

100%

NO

5 13C

1000
COz N:

(CO)

1300
CO

100%

8180

NO

8180

2000
(A1205)

CO

2000
2000

1800
100%

CO

100pg
1800

AgCl
60%

100%

CO

COsz 3
CO

100%

0.2%o

CO
20% PTFE

Fe203  AgCl

KNOs, (NH4)2S02: CO

CO
N2

m/z 28

CO-N:



BaSO.
" +67’
FeS2)
JCp-1, JCt-1
10
2 4

(OH-)
AgsPOy
(8042)
(pyrite;
noo_ 1”
JLs-1,

[1]  Teruyuki  Maruoka, Takamasa
Kawamuto, Takeshi Ohno, Yasuyuki
Muramatsu, Hiroyuki Matsuzaki, Takuya
Matsumoto, and Pradeep Aggarwal,
Tritium and iodine-129 concentrations in
precipitation at Tsukuba, Japan, after the
Fukushima Daiichi Nuclear Power Plant
accident, Geochemical Journal ,

[2] Li Tang, M. Santosh, Toshiaki Tsunogae,
Teruyuki Maruoka, Paleoproterozoic
meta-carbonates from the central segment
of the Trans-North China Orogen: Zircon
U - Pb geochronology, geochemistry, and
carbon and oxygen isotopes, Precambrian
Research 284 (2016) 14-29
doi.org/10.1016/j.precamres.2016.08.001
[8] Yuya Izumino, Teruyuki Maruoka,
Kazuo Nakashima, Effect of oxidation
state on Bi mineral speciation in oxidized
and reduced granitoids from the Uetsu
region, NE Japan, Mineralium Deposita
51(2016) 603-618

doi:10.1007/s00126-015-0629-5
[4] Kei Ikehata; Teruyuki Maruoka,
Sulfur isotopic characteristics of volcanic
products from the September 2014 Mount
Ontake eruption, Japan, Earth, Planets
and Space 68/116 (2016) 1-7
DOI: 10.1186/s40623-016-0496-z
[6] Tomo Shibata, Teruyuki Maruoka,
Takuya Echigo, Inferring origin of mercury
inclusions in quartz by multifractal
analysis, Nonlinear Processes in
Geophysics 22(2015) 47-52
doi:10.5194/npg-22-47-2015
[6] Takanori Kagoshima, Yuji Sano, Naoto
Takahata, Teruyuki Maruoka, Tobias P
Fischer, Keiko Hattori, Sulphur
geodynamic cycle, Scientific Reports

5 (2015) Article number: 8330
doi:10.1038/srep08330
[7] ,

, Journal of the Mass
Spectrometry Society of Japan 62
(2014) 49-60
doi.org/10.5702/massspec.14-59
(8] ,



-, 64
(2014) 63-75
http://ci.nii.ac.jp/naid/110009810894

[9] Takuya Matsumoto, Teruyuki Maruoka,
Gen Shimoda, Hajime Obata, Hiroyuki
Kagi, Katsuhiko Suzuki, Koshi Yamamoto,
Takehiro Mitsuguchi, Kyoko Hagino,
Naotaka Tomioka, Chinmaya Sambandam,
Daniela Brummer, Philipp Martin Klaus,
Pradeep Aggarwal, Tritium in Japanese
precipitation following the March 2011
Fukushima Daiichi Nuclear Plant accident,
Science of The Total Environment

445-446 (2013) 365-370
doi.org/10.1016/j.scitotenv.2012.12.069

[10] Takaaki Itai, Teruyuki Maruoka,
Minoru Kusakabe, Kenji Uesugi, Muneki
Mitamura, Use of soil color meter for
aqueous iron and ammonium
measurements, Soil Science and Plant
Nutrition 59 (2013) 450-454
DOI: 10.1080/00380768.2013.772887

1] ,

2016/11/16,

[2] Kei Ikehata and Teruyuki Maruoka,
Mineralogical and geochemical
characteristics of the pyroclastic materials
from the September 2014 Mount Ontake
eruption, Japan, 2016 Geological Society of
America, Annual Meeting, 2016/9/26,

[38] Teruyuki Maruoka, Sachiko Agematsu,
Katsuo Sashida and Niza Mat, A
Multi-Isotope Approach to Understand
Paleoenvironmental Perturbations of the
Late Ordovician Mass Extinction Event,

Goldschmidt Conference 2016, 2016/6/27,

[4] Kei Ikehata, Kohsuke Chida, Theodore
J. Bornhorst, dJunichiro Ishibashi and
Takafumi Hirata, Using copper isotopic
composition to distinguish native copper
formation mechanisms, 2015 Geological
Society of America, Annual Meeting,
2015/11/3, Baltimore(USA)

[5] Kei Ikehata, Junichiro Ishibashi and
Takafumi Hirata, Copper isotope
systematics of chalcopyrites in ancient and
modern seafloor hydrothermal deposits,

measured by a femtosecond
LA-MC-ICP-MS, Society of FEconomic
Geologist(SEG) 2015 Conference,
2015/9/28, Hobart(Australia)

[6] , 2014

, 2015 ,
2015/6/26
[7] ,

, 63
2015/6/18,
(8] ,
2014/11/27,
[9]
2014 2014 9
2014 11 26
[10] ,
2014 9 ,

2014 ,2014/11/2
doi.org/10.18940/vsj.2014.0_U17
[11] ,
, 62
, 2014/05/16,

[12] ,
2013/12/4,
[13] ,
2013/12/4,
[14] ,

120 , 2013/09/15,
[15] ,

, 2013/09/11,

[16] Kei Ikehata, Characteristics of hot
spring water and carbonate deposit from
the Obama hot spring in the Unzen
Volcanic Area Global Geopark,
International Association of Volcanology
and Chemistry of the Earth's Interior

(TAVCED) 2013 Scientific Assembly,
2013/7/24,
[17] ,
2013

. 2013/6/26
[18] ) ’ ’

, - (K Pg

2012 ,

2012/09/12,



doi.org/10.14862/geochemproc.59.0.197.0

(1] , ,
, , 2014/12,
pp.72-86

ISBN 978-4-903487-96-0

(2] , ,

, 2013/3/31, pp.
179-191
ISBN 9784759815047
(3] ,

, 2012/9, pp. 33-34,
ISBN 978-4-254-16057-4

1] ,

, 2015/12/22,
46
(2] , -
2015/12/20,
(3] ,
, 2015/12/8, ,
[4] ,
, 2015/12/1, 46
(5] , —
, 2015/06/29,
(6] ,
, 2015/3/22, ,
(1)
Teruyuki Maruoka
80400646
2
Kei Ikehata
70622017
(3)

Tomo Shibata

80446369
(Sachiko Agematsu)

50466661



