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Abstract  As new geological tracers M g isotopes attract more and more attentions fran nternatonal geobgists Great ach even ents
have been made n theMg isobpe geochan stry. Recent stud ies have been focusing on wo aspects First M g Botop ic compositons of
the m ajor terrestrinl reservoirs and chondrites have been nvestigated Chondrites and the mantk have hom ogeneous and s ilar Mg
isobp it compositions w ith the average §°M g values of — 0. 28 0. 06%s and — 0. 25£0. 07%0, respectively By contmast the upper
continen tal cust and hydwsphere are h ighly heteogeneous w ith &M g values varying fran — 4. 84%0 to + 0. 9% and fran — 2 93%e

to + 1. 13%0, respectively. Second studies on behaviors ofM g isotopes during geobgical and physicochan ical processes suggest that

(1) largeM g isobope fractionation occurs during continentalw eatheringw ith heavy M g isotopes retaned n the weathered poducts and
lightM g isotopes rekased mnto the hydwspherg (2) equilbrum M g isotope fractionation duringm agm a d ifferentition is lm ited ( 3)

significant k neticM g isotope fractionation occurs during chan aland themaldiffusion at high ten peratures Based on these studies

M g isoopes have been used to trace accretion of the E arh and recycling of crustalm aterials and n the near futurg may potentially
be applied to tracing chan cal evolution of the continental crust and be used as geobgical them an ete1s.

Key words Mg sotopes Non-trad itonal stable Botopes Isoope fractionation
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(a)- Tengetal (2010a)
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2010a), W iechert and H alliday(2007), Y ang et al (2009), Bourdon
et al (2010); (b)-Tenget al ( 20104a)
Fig | Hisograms of &M g( %) i chondrites
(a)-A ll data except Teng et al (2010a). Data are fran Young and
Galy (2004), Bakeret al (2005), Teng et al (2007, 2010a),
W iechert and H alliday (2007), Y angetal (2009) and Bourdon et
al (2010); (b)-Data fran Tengetal (2010a)

, -
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Galy 2004 Pearson et al, 2006 Tipper et al, 2006a
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: Chang et al (2003), Y oung and G aly (2004), Pearson et
al (2006), Tipperetal (2006a L 20083 2010), Brenot et al
(2008), Pogge von Strandm ann (2008), Yang et al (2009), H iggins
and Schrag (2010), Lietal (2010a), Tengetal (2010a b)

Fig 2
continental w aters ( b)

Data are from Changet al (2003), Young and Galy (2004), Pearson
et al (2006), Tipperetal (2006a L 2008 2010), Brenotetal
(2008), Pogge von Strandmann. (2008); Yang et al (2009 ),

H istograns of 8 Mg (%) of seavater ( a) and

H iggins and Schrag (2010), Liezal (2010a) and Teng et al
(20103 b)
. ( ) Mg
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(Young and Galy 2004 Tipper et al, 2006a h 20083
2010 Brenot et al, 2008 Pogge von Strandmann, 2008
H ggins and Schrag 2010) s (
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( T ipper et al ,, 2006a), Mg
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0. 05%o ( T pper et al, 2008a),

1. 45% - 0.91%0 (T ipper et al, 2006a),
§M g - L 70% - 0. 65% (Tipperetal,
2006a) s Mg
Mg ,
Mg .
Mg
61
4.2 Mg
) 8% ,
63% , >9% Mg s
Mg Mg
Mg Mg

Mg (1)

(2) Mg

,Handleret al (2009) Y angetal (2009)

Mg

(10 1%, 29D),

l

(Noman et al, 200§ Pearson et al, 200§ Teng et al,
2007, 20103 W echert and Hallday 2007 H andler et al,
2009, Yang et al, 2009 Bourdonet al, 2010)
(Noman et al , 2006 Handkr et al, 2009 Teng et al,
2010a), (Nomanet al , 2006 Handleretal, 2009),
( Pearson et al, 200G W iechert and Halliday 2007
Chakmabarti and Jacbsen 201Q Teng et al, 2010a),
(W echert and Hallday, 2007), (Handler e al,
2009), (Yanget al, 2009 Teng etal, 2010a),
(Tenget al, 2010a) ( ),
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(Young and Galy 2004 Bizzarro et al, 2003 Thrne et
al, 2006 Tengetal, 2007, 2010 W kchert and H alliday,
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al, 2009h Yangetal, 2009 Bourdon et al, 2010),

(M g= — 0.48%0 ~ + 0. 06%o,
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: Young and Galy (2004), Bizzano et al (2005), Thrane
(2006), Tenget al (2007, 2010a), W iechert and Halliday
(2007), Tipperetal (2008b), Handlkretal (2009), Huangetal
(2000b), Y ang etal (2009), Bourdon et al (2010)

etal

Fig 3 H stograns of &M g(%) n mantk perdotites ( a)
and basalis (' b)

Data are fran Young and Galy ( 2004), (2005),
(2006), Teng et al (200% 2010a), W iechert and
Halliday (2007), Tipperetal (2008b), Handlret al (2009),

Bizzamo et al

Thrane et al

Huang et al (2009b), Yang et al (2009) and Bourdon et al
(2010)
- 0. 2320. 1%, 2SD, n= 139), Mg

, (- 02810 06k, 2SD,
n= 38 Teng et al , 2010a) ( 3a)
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Mg ,
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Pearson et al
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2003) Mg -
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bahknce calcu htion) Mg
( Rudnick and
Gag 2003) s
Mg :
Mg



FTH S B F R A TR AT R A SR
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I FMg= — 0.40%0 ~ + 0. 44%o
(Shen etal, 2009); I

&M g= - 0.28%0 ~ — O 14%o, FMg= — 0. 31%

~ = 0. 14%0 FMg= - 0.2%%0 ~ = 0. 1Zho (Liunetal,
2010); I S §Mg= - 0. 2%o
~ = 0. 14%0, A FMg= - 0.28%0 ~
+ 0. 34%o, §Mg= - 0. 3% ~
+ 0. 05%o, FMg= — 0.2%%0 ~ + 0. 4%,
« (gmnitoid o posite)” &M g=
- 0.35% ~ - 016% * (' sed mentary
composite)” &M g= - 0.5%0~ + 0. 9% (Liet al, 2010a)
) Mg )
, ®Mg= — 4.84% ~ — 1.0 (Young and
Galy, 2004 Tipper et al, 2006a Brrenot et al, 2008
H ggins and Schrag, 2010) Mg
. Mg
, Mg
s Mg - 0. 40% ~
+ 0. 44%, - 0.17£0. 33%0 (28D, n= 99) (  4a);
, Mg - 0.9%% ~
+ 0. 92%, - 0.06%0.60% (28D, n= 51) (  4b);

, Mg -4 84% ~ — 1. 00,
—3.09%2 66k (2SN n=40) ( 4c)
Mg ,

M g0 (0.068% ~ 3. 5%, Lietal, 2010a Liu
etal, 2010),
Mg Lietal (2010a) (
) M 0 .
&M g — 0. 22%o Mg
( Mg ~ £0 1%),
Mg (&Mg= -0.25 £
0. 07%0, Teng et al, 2010a)
( 5.1 ) (Liet
al, 2010b) Mg .
, (
80% , W edepoh]l 1995)
Mg .
s ( 14% , W edepoh] 1995)
Mg (&M g= - 0.9%%0 ~ + 0.9%% ),
(&M g= - 0.06% ) (Liet
al, 2010a) Mg
Mg
« . M
( 6.2 )
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25
(a) EA
-0.17+0.33 (28D, n=99)
b
=
g
=
4
8"°Mg
“T VR
(BRIREREL )
12 F -0.06 + 0.60 (25D, n = 51)
10
. s
2 8 F
£ L
=
4 '
4k
2 b
0
-12 -0.8 0.4 0 0.4 0.8 12
5*Mg
s © WERLE
-3.09 £+ 2.66 (28D, n = 40)
5
2
B
=
Z
4 (a) (b) (c) & Mg
(%)

: Young and Galy (2004), T ipperetal (2006b), Huang et
al (2009b), Shen et al (2009), H iggins and Schrag ( 2010), Liet
al (2010a), L etal (2010)

Fig 4 Histograns of &M g(%0) n granites( a), sedin entary
rocks (b) and catbonates ( c)

Data are fron Young and Galy (2004), Tipperet al (2006b),
Huang etal (2009b), Shen et al (2009), H iggins and Schrag

(2010), Lietal (2010a) and L etal (2010)
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(Shen et al, 2009 Lietal, 2010a)
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Mg Teng etal (2007) K ilauea Ik i
O Hddizis @ JUlidER A GURNEENE | B P RABEE S AR
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a MO MO /10 Tengetal (2010a); Luetal (2010);

Lietal (2010a);

25D
Fig5 M@ (%) vs SO, (%) (a2 ¢ ¢ g and&Mg(%) vs SD,(% ) (h d { h) brH avaiibasalls gmnites fom Dabie

Shan and southeastem Australia aswell as graniodd composites fran eastem Chna

Havaii basalts are fran Teng et al ( 2010a); Dabie Shan granites are fran Liu et al

can posiles frim eastem China are fran Liet al

(2010a); Emnor bars represent 2SD uncertainties
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Mg ( 35a b), 0 , M g0 )
Mg ) .
, Teng et al (2010a) 140 Mg
( ) (Handler et al, 2009% Yang et al,
, Mg (&Mg= 2009 Liu etal , 2010)
~0.25%0. 0%k ), ,
Mg Mg 6 ) Mg Mg 4 )
I 1 , M 20 (1.97A) M g0
« » (2.10A) (Birle et al, 1968) , ,
SD, Mg , Me
- ( Sceg; ,
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Lach hn S (Young et al , 2009)
("M g= - 0.230. 07%)
(&Mg= - 0 1410 10%) , 5.2 Mg
(8Mg= - 0200 10k) Mg Mg (
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Mg diffusion) , (Richter et
Mg al, 2003, 2008 2009a k Huangetal, 2009z 2010)
Richteret al (2008) -
Mg Mg 7o,
Mg 8%0; Huang et al (2010)
Mg cONMg e S0 2o Mg 23%0
(W echert and Halliday 2007 H andleret al , 2009 Yang et
al, 2009 Chakmbarti and Jacobsen, 2010) R
> A*M ghmmhummmde< 0. o , Richteretal (2008)
(Luetal, 2010) , Mg ( M g0 Ye )
Mg Mg ( M g0 < Po) , Mg M g
1. 004 Mg
Lu etal (2010) Mg , Mg Mg
s s , Mg Mg
) MgO ) )
( (R chteret al, 2008)
) ; ; ,
( 0) ,
, ; Mg ) )
Mg . Mg .
,Mg 6 (R ichteret al, 2008 20092 h Huangetal, 2010) s
Mg , Mg R 20C * mm~' , Mg
, (themaldiffuson sensitivity) 3. 6%
> > > 1072% /C* anu’ ', &M g Sho (



392 Acta Petolog ica Sinica 5 &F % 2011, 27(2)

6.0 ,
B \.2 25¢ P -
5% © LA
4.0 o 54, g 0.0} _(E,._M:.w
- € L-2st ,f'j.;c%
6!80 w .
2 20} 6% 5.0 b ’
- I -2.5 0.0 2.5 5.0 ( , sapwlite) -
26
1% 8"Mg
& 0.0 3
E O} N\ Mg

40
1400 1420 1440 1460 1480 1500 1520 1540 61 Mg
EE 0 Mg ; Mg (
6 ) Mg -
: Richteretal , 2008 2009a
Fig 6  Isotope fractonation during themal diffusbon n Mg
basalticmelt Mg >
Data are fran R ichter et al, 2008, 2009a Mg
; , , Mg
Richteret al , 2008) ( 7 Tipperetal, 2006a Brenoter al, 2008)
; Mg )
, Mg Mg ) Mg
Fe Ca ( 6 Huang et al, 2009z 2010,
Richteret al, 2009a b) s ’
, Mg ,
Mg ( 41
Mg i ) )
. (Tipperetal, 2006a 2008a), Mg
(Bowen, 1921)
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(R chteret al, 2008 2009b),
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6 AR Mg[RIfr 27718 o
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) , +
-2 -1.5 -1 -0.5 (1] 0.5 1
6
co, (Urey 1952) , §Mg
( NaK Mg ) 7 Mg
3 ” [ ” (%0)
(Anderson, 1982 A barede 1998 Lee et al, : Tipperetal (2006a)  Brenoteral (2008)
2008) Mg Fig 7 Correlaton betveen M g ®otopic com positions( %o )
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