No.2

Sr-Nd

Sr-Nd Isotopic Study on Geo-environmental Science

87Sr/86Sr Nd
Sr-Nd
Sr
Sr
84Sr 4
87Rb
488
87Sr
Rb
87Rb
87Sr

*

Yoriko Yokoo

87Sr/86Sr
Sr Ca Rb Sr
143N d/144Nd
NIST-SRM987
SrCOs 87Sr/86Sr=0.71025
5 1 3
4 1
87Sr/86Sr Rb
87Sr/86Sri
el A= t=

88Sr  87Sr 865y

87Sr

Rb

87Sr

87Sr/86Sr

%Rbt = ¥Rbi exp(-A t

>
875r > 87Sr

54



87y 86gr

(¥'Sr %5r), 0

(®"Sr - gr), = (¥sr - 8sr); + (FRb

“Rb  ®Sr

¥Sr), {exp(A t -1}

K Rb/Sr 87Sr/86Sr
Ca Rb/Sr
87Sr/86Sr
Srz+ Caz?+
Sr2+ 1.13 Caz+ 0.99
Rb+* K+
Rb+ 1.48 K+ 1.33
Sr Ca Rb K
Ca
Sr
K-Rb
Rb/Sr Ca-Sr
Rb/Sr 87Sr/86Sr 0.703
0.706
K-Rb Rb/Sr
87Sr/86Sr

0.725 —

o 075 —

0.710 —

0.705 —

o700l 1

B(450,0.704)

| | | | | | |

200

0.710
Rb/Sr

0.709

Rb/Sr

488

87Sr/86Sr

300 400 500 2 3 4 53
Sty PPM (1/5r) 5, ppm~"
87Sr/86Sr Sr 2
Faure 1986
CaCOz K-Rb
Rb
87Sr/86Sr 0.707
87Sr/86Sr
Rb
87Sr/86Sr
87Sr/86Sr
87Sr/86Sr
Sr Ca
Srz+ Caz*
Sr
Ca
Ca
Sr

55



No.2

Sr
Nd
Nd Sr
Nd 142Nd 143Nd 144Nd 145Nd 146Nd
148Nd 150Nd 7 143Nd
147Sm o ¢
1060
Sm
147Sm
143N d 143Nd
144Nd
143Nd/l44Nd
REE Nd
La Jolla
6
5 5
REE La Lu
Sms3+ 1.04 Nd3+
1.08
REE Eu?* Ce% 3
Sm3+
Nd3+
Sm/Nd 143Nd/*44Nd

0.5130 0.5125

90

(Iiranilit;
70 | Rock
tl;c‘.-i 50 |
10 Hornblende
-10 r 1
0 200 400 600 800 1000
Age (Ma)
Sr
Kendall and McDonnel.1998
S87Sr 87Sr/86Sr 0.71025
Sm/Nd 143Nd/44Nd
0.5120 0.5115
REE 3
Nd Sr
ICP-MS
REE
REE
REE Nd
Sr
Sr Ca
Sr-Ca
Sr-Ca
Ca

56



No.2

Sr-Ca Rb-K
87Sr/86Sr Blum
and Erel (1995) Bullen et al., (1997)
Sr
Rb-K
Sr Kennedy et al.,
(1998) Stewart et al.(2001)
410 300
Sr
Sr
5 Ma
70 m A
Sr 0.7048 0.7069
0.704
0.7079
Nakano et al., (2001)
00 = gl)e%?tWater
' —=— Soil
mir(l?o?
*sr
0 10 20 ;?Stance (;:) 50 60 70
Sr Nakano

et al 2001

Sr-Nd

Kennedy et al.(1998) Stewart et al.(2001)

ESR

Yokoo et al., (2001)(2004)

Sr-Nd
loess
Sr/Ca Mg/Ca 87Sr/86Sr
87Sr/86Sr 143N d/144Nd
REE
2um Sr-Nd
Sr-Nd

0ess
Homogeneous

87Sr/86Sr
143 Nd /144 Nd

REE : High
Negative Eu/Eu*

~— Desert Sand

87Sr/86Sr i iati
143 Nd /1% Nd Regional variation

Fine grain
REE : High
Negative Eu/Eu*

Soluble
87Sr/86Sr : 0.711
Sri/Ca: Low

Mg /Ca : Uniform

Insoluble
87Sr/86Sr : 0.719
143Nd/144Nd : 0.5120

Sr/Ca: High

Gden/Ybon @ Low

Yokoo et al. , 2001:2004



No.2

SN Y

. — e A

: _.’“ u.—' |

.l.l H

LM
Mg .
P,
I__I‘_
A |
Sr-Nd
Nakano et al., 2004:2005
Sr-Nd
20 Yokoo 2000

2:1

Al

Saigusa and

Matsuyama.1998 Sr-Nd

Sr-Nd

Sr-Nd

Bullen, T.D., A.F. White,A.E. Blum, J.W.Harden
and M.S. Schulz (1997):Chemical weathering

of a soil chronosequence on granitoid alluvium.

I1.Mineralogic and isotopic constraints on the
behavior of Sr,Geochimica et Cosmochimica
Acta,61,pp.291-306.

Blum,J.D.,, and Y. Erel (1995) A silicate
weathering mechanism linking increase in
marine 87Sr/86Sr with global glaciation.

Nature.373.pp.415-418.

Capo,R.C., B.W. Stewart and O.A.Chadwick
(1998)
ecosystem processes: theory and methods,
Geoderma,82,pp.197-225.

Dickin,A.P.(1995) : Radiogenic isotope geology,

Strontium isotopes as tracers of

Cambridge University Press,490pp.
Faure,G (1986) : Principles of isotope geology (2rd
ed ),John Wiley & Sons,Inc 589pp.
Faure,G and T.M. Mensing (2005) : Isotopes:
Principles and applications (3rd ed.), John
Wiley & Sons,Inc., 896pp.

(1998) : , ,
315pp.
Kendall, C.and J.J. McDonnell (1998): Isotope
tracers in catchment hydrology, Elsevier,
839pp.

Kennedy,M.J., O.A. Chadwick, P.M. Vitousek,
L.A.Derry and D.M. Hendricks (1998)
Changing sources of base cations during
ecosystem development, Hawaiian Islands,

Geology,26, pp. 1015-1018.

(1989) : :
, 266pp.
(1996) :

Nakano T.,Y. Yokoo and M. Yamanaka (2001) :

Strontium  isotope constraint on the
provenance of basic cations in soil water and
stream water in the Kawakami volcanic
watershed, central

Processes, 15, pp. 1859-1875.

Japan, Hydrological

58



No.2

Nakano, T., Y. Yokoo, M. and H. Kobayashi (2004) :
Regional Sr-Nd isotopic ratios of soil minerals
in northern China as Asian dust fingerprints,
Atmospheric Environment, 38, pp. 3061-3067.
Saigusa M. and N. Matsuyama (1998) :
Distribution of allophanic Andosols and
non-allophanic Andosols in Japan Tohoku
Journal of Agricultural Research, 48. pp.
75-83.

Nakano, T., M. Nishilawa, I. Mori. K. Shin, T.
Hosono and Y. Yokoo (2005) : Source and
evolution of the “perfect Asian dust storm” in
early April 2001: Implications of the Sr-Nd
isotope ratios, Atmospheric Environme nt, 39,
pp. 5568-5575.

(2003) : —
, 492pp.

Stewart, B.W., Capo R.C., and O.A. Chadwick
(1998) : Quantitative strontium isotope models
for weathering, pedogenesis and
biogeochemical cycling, Geoderma, 82, pp.
173-195.

Stewart, B.W., Capo. R.C., and O.A. Chadwick
(2001) : Effects of rainfall on weathering rate,
base cation provenance, and Sr isotope
composition of Hawaiian soils  Geochimica et
Cosmochimica Acta, 65, pp. 1087-1099.

Yokoo, Y. (2000): Geochemical study of desert sand
and loess in China: Implications for the
provenance and formation of Japanese soil,
Ph.D. Thesis, University of Tsukuba 154pp..

Yokoo, Y., T, Nakano, M. Nishikawa and H. Quan
(2001): The importance of Sr isotopic
compositions as an indicator of acid-soluble
minerals in arid soils in China  Water  Air,
and Soil Pollution, 130. pp. 763-768.

Yokoo Y., T. Nakano, M. Nishikawa and H. Quan
(2004): Mineralogical variation of Sr-Nd

isotopic and elemental compositions in loess

and desert sand from the central Loess
Plateau in China as a provenance tracer of wet
and dry deposition in the northwestern Pacific,
Chemical Geology, 204, pp. 45-62.

59



