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Abstract  The last ten years have seen big progress and wile app licatons of a novel field non-traditbnal stable isotope (NTSI)
geochem istry to hgh tenperature geo-science stud s Invention ofm ulti-collector-nductively coupled plasn am ass spectran etry (M G-
ICP-MS) led to the big breakthwugh of analyticalm ethods for heavy stable Botopes This contrbution sunmarizes .j Fe¢ andM g isotope
studies on igneous rocks and m nerals as representative of NTSI geochan sty. Li isotopes have been w dely app lied to the sud s of mantle
geochem stry recycling of subducted m atern  and metan orphisn to constrain the source ofmagn a and kinetic d ifision process Fe isotope
fractionation & related to partition ng of mult+valkent Fe between Fe-bearing phases which can occur i the couse of mantle me tasan atim
partial melting and fractional crystallization. Mg Bobpic can positions of kneous rocksm ost lkely reflect the source signatures Varition of
M g Bobpic ratiss ofm antk perdotites is trivial and this provides a homogenous background forM g isotope fractbnatbn i lov temperature
pwocesses Furhemore C] Si Cy Ca and U isotopes are ako pran sing in the fuire geochem ical studies.

Expermental studies and theoretical smulatbn for the mechanims of kotope fractbnaton provile mportant guidances br
understand ng the NT IS data Experinental studies show that licht and heavy Botopes have different m gmtion vebcity at high
tan perature processes such as chen cal diffusbn  evaporatbn and desublimatbn which could produce significant kinetic isotope
fractbnatbn. Equilbrim isotopic fractionation could occur an ong mnera] melf and fluid when chen ical environment of the Botopes

¢

are d ifferent betv een the phases Recent them al diffision and m igration experin ents on silicatem ateral reveala“ nev” mechanisn of
m agm a differentiaton and isobpe fractionation. A long a tan perature grad ent n silicate magma hige elan ental variatbn and Botop ic
fractbnatbn can occur by which awet andesite can even be differentiated to granite Ths suggests that thetmal m graton could be
mportant for contnental custal fom ation and evoluton If temperature gradient exists long enough during magna d ifferen tiation,
themal diffision can produce sgnificant stable isotope fractionation which is contrast to the mechanisn of trad tional k netic and
equilbrim isotope fractbnations. Such process can be fingerprinted by positive corelations an ong m ult+-stab k isotop i systems Due
to hem aldiffusbn, concentraton ofm aterinl baded or dissolved n the fluid is a function of Soret coefficient( S;). Hovever because
S, is highly variable and sensitive to lots of factors the basic physics of themmal diffusion & still poorly understood A's shown byM g
Ca and Fe isotopem easuran entof them al diffus bn experments sotope fractionation driven by tem perature gradient is ndependent to
the buk can positbn and ten perature of the system, suggesting that the difference of S; betveen two isobpes of the sane elm ent can
be considered as a constant This can sinplify and help the studies on themal diffasion and ;.

Key words Non-trad itbnal stable kotopes MG-LCPM S M agnatisny Isotope fractonaton Themal diffusbn  Themal

m fratior  Soret coefficient
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1

Table 1 Abundances of stable isobpes
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(%) (%) (%)
'H 99 985 467 8.0 BK ¢ 0. 35
" H Q 015 477 7.3 0K ¢ 2.25
*He 0 000137 Ti 4375 73. 8 2Ky 116
He Kr
‘He 99 999863 9T § 55 BK ¢ 115
) ®Li 75 SO0T 54 BK p 57
b TLi 925 0y 0.25 8K ¢ 173
0p 199 v sty 99. 75 SR 72. 168
B Rb
g 80 1 ok 4. 345 S Rb 27. 835
2e 98 9 520y 83. 789 84g, 0. 56
C Cr
13C 11 3¢y 9. 501 865y 9. 86
4N 99 634 #Cr 2365 > 87Sr 7.0
N N 0 366 Sré 5.8 883Gy 82. 58
150 99 76 ®Fe 91. 72 “2Mo 14. 84
0 170 0 039 e TFe 22 *Mo 9.25
180 0 201 BFe 0. 28 Mo 15. 92
INe 90 48 BN 68. 077 Mo SMo 16. 68
Ne Ne 0 27 00N § 26. 223 Mo 9. 55
2N e 9 25 Ni SIN i 1. 14 EMo 24. 13
M g 78 9 02N § 3. 634 100 ¢ 9. 63
Mg M g 10 00 %N i 0. 926 % Ru 5.52
20\ g 1L 01 3 Cu 69. 15 % Ru 1. 88
BSi 92 23 o % Cu 30. 85 ?Ru 12 7
Si »si 4 67 % 7n 48.6 fiu 00R y 126
s 31 % 7n 27.9 OIR u 3L 6
323 95 @ Zn 7n 4.1 4R u 18 7
] S 075 ®7n 18. 8 '®Ppd 1. 02
i 34 421 Zn 0.6 104 pq 11. 14
36 002 “Ga 60. 11 1®pg 22. 33
Ga Pd
cl 75 71 "Ga 39. 89 10 pq 27. 33
¢ el 24 23 G e 21. 23 1®pq 26. 46
AT 0 337 Ge 27. 66 H0pq 11. 72
Ar BAr 0 063 Ge BGe 7.73 077 ¢ 51. 839
407, 99 600 Ge 35. 94 At 1094 o 48. 161
I 93 26 766 ¢ 7. 44 06( 1. 25
K 40K 0 012 74Se 0. 87 108, 0. 89
4K 6 73 7686 9. 36 e g 12 49
0(Ca 96 941 7786 7. 63 eq 12 8
2Ca 0 647 S 78Ge 23.78 Cd 2cy 24. 13
B(a 0135 80g 49. 61 3¢ 12. 22
e #Ca 2 086 g 873 URTOR | 28. 73
© g 0 004 . 9B 50. 69 n6¢ 7. 49
Bog 0 187 Sy 49, 31
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1
Continued Table 1

(%) (%) (%)
n2gy, 097 MSN 83 DY ¢ 13. 629
nag, 0 66 MON 17.2 Hi 1O ¢ 33 1
nsg, 0 34 Nd M8N 5.7 151, 97. 41
negy 14 4 SON " 56 b 76 " 259
S 17Sn 7 68 144 Sm 307 Ta 1Ty 0. 012
8y 24 2 ¥7Gn" 14. 99 8Tg 99. 988
198y 8 59 48 9m 11. 24 180y~ 0. 12
20sn 32 58 Sm 149 Gn” 13. 82 B2y 26. 50
228n 4 63 150.8m 7.38 W 183y 14. 31
1248 579 52Qm 26. 75 184y 30. 64
sh 218} 57 3% 54 Qm 2275 186y 28. 43
238}, 42 o4 B2Gd" 0. 20 Re B5Re 37 4
Ropg 0 09 54Gd 218 BTR e 62 6
227 ¢ 255 155G d 14. 80 180 ¢ 0. 02
23 0 89 Gd 156G d 20. 47 1%0 ¢ L. 59
) 1247 ¢ 4 74 157G.d 15. 65 1870 s L. 96
fe 25T 707 155G, d 24, 84 0s 180 s 13. 24
26T ¢ 18 & 160G 21. 86 190 s 16. 15
28 ¢ 31 % 1%y 0. 06 190) g 26. 26
Bop ¢ 34 08 18]y 0. 10 1920 ¢ 40. 78
12%Y e 0 09 lopy 2 34 . 1927, 373
16y ¢ 0 089 Dy 16 py 18. 91 193], 62 7
18y 191 @ py 25. 51 190 py 0.014
195, 26 4 18]y 24. 90 192py 0. 782
Xe 0¥ e 4 07 16y 28. 18 94 py 32. 967
1BlXe 21 2 1621, 0. 139 Pt 95 py 33, 832
1Y, 26 9 1641, 1 1. 601 196 py 25. 242
1¥Xe 10 4 o 166 y 33. 503 198 py 7. 163
%X e 8 86 167g 2. 869 YoHg 0. 15
BOBa 0 106 168 26. 978 Y8Hg 9. 97
B2Ba 0 101 170g 14. 910 99Hg 16. 87
B4Ba 2 417 168y | 013 Hg MOHg 23 1
Ba B5Ba 6 59 70y}, 3. 04 DiHg 13. 18
1368 4 7 854 7y 14. 28 M2Hg 29. 86
B7Ba 11 23 Yh 72y} 21. 83 ViHg 6. 87
B8Ba 717 73y 16. 13 - 037 29. 524
B8Ce 0185 74y 31. 83 057 70. 476
o B8Ce 0 251 76y 12. 76 04 ppy’ 1.4
H0C e 88 450 My T 0. 162 - 206 pp, 24 1
¢ 1L 114 74 £ 5. 206 207 pp, 221
2N d 27 2 Hf 77y § 18. 606 208 ppy 52 4
Nd BN d 12 2 78y § 27. 297 B5y 0. 7204
4N 23 8 v B 99, 2742
* () %K, 1248x 10%; “Ca > 2 8x10%; **Ca > 4x 10% PV, 1 5x 107; ¥Cr > 1. 8x 10 *Fe > 3 1x

10%% 7°Ga 1. 78 107); 828e 1. 08x 10?% 87Rh, 4 88 x 10'% '®Mq 7. 8 x 10'% '®Cd > 9 5x 107; ¥8¢d > 6 7x 107 "3¢d 7. 7x 105

Med, >9 3x 107, 1Cd 2 9% 10 P Te > 2 2% 10'% 'BTe > 1 0x 10'% BTe 2 2x 104 PTe 7 9x 102 2Ce > 5% 10'% " Nd

2.29x 105, BONd 6 7x 10%; 1¥Sm, 1 06 x 10!} B50Sm, > 2x 10'% '2Gd 1. 08 x 10'% ¥9Gd, > 1 3x 10*} Dy 1x 10%; '#H {2 x 105,

Ly 3 78x 10 80Tg > 1. 2x 10'% "W, 1. 8x 10%; ' Re 4 35x 10% '#0s > 5 6x 10 ;8052 0x 10 ; ®205 > 9 §x 102
;0P 6 5x 10" P4Ph, > 1 4x 107 2PU, 7 038 x 10% 23U, 4. 468x 10°. htyp: / /www. wikipedia org/
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