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Abstract: The new progresses in analytical methods of in situ Sm-Nd isotope measurement of natural geological samples by
using laser ablation multi-collector ICP mass spectrometry ( LA-MC-ICP-MS) since 2006 have been reviewed in this
paper. The review is focused on description of analytical protocol for isobaric interference correction of in situ Sm-Nd iso-
topic measurement by using LA-MC-ICP-MS. As it suggested, the reliable '’ Sm/"*Nd and '"“Nd/'**Nd data of light REE
enriched accessory minerals can be obtained by using LA-MC-ICP-MS. This is a primary technique for the in site Sm-Nd i-
sotopic measurement of geological samples at present. Combining with U-Th-Pb dating and trace element analysis of acces-
sory minerals, some important geochemical constraint parameters on the genetic evolution of those accessory minerals could
be obtained. It is prospective that the combined in situ measurement technique for analyzing multiple isotopic systems
(such as Sr-Nd-Hf isotopes) , dating U-Th-Pb ages, analyzing trace elements of low contents geological samples ( <500
ppm) , and measuring precisely the Sm-Nd isotopic compositions of minerals with high Sm/Nd ratios ( such as the Sm/Nd
ratio of xenotime is much higher than 1, even up to 10) will be one of the major development directions for the in situ Sm-
Nd isotopic measurement by using LA-MC-ICP-MS in the near future.
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Sm-Nd [ & B2 HT R, {#115 MC-ICP-MS 8 &
B TIMS BEARMWEEMNE., —FEHEBERT X,
B VERIE B ARG B T i, AL Y Sm
A Nd 48 43 BT AR E 3R AT BR RS W A2, A X 1R R
TIMS i &K, 3 2 Kk K4 & (Walder and Freedman,
1992; Walder et al., 1993; Luais et al., 1997 ; B 41 5%
& 2003; ¥ & fF %, 2007; Yang et al., 2010a,
2010b, 2011), 5 — F E, M B E (LA) 5§
MC-ICP-MSEXHLE A T 2 42 5 + B & # B & (I
BEIKA MEA VEH A %) P E Sm-Nd R ALK, B
FTZFERARBWSH IR (L 10 ~
100 pm) , 8] PAJE AL (in situ) 3R EUH 29 9 Sm-Nd
[} (o7 2 4 AR 9 25 (8] AR AR A5 2., T L XoF 58 s F o 48
SRR KRR, W32 3 B R Rk, 4 A B & X
F ¥ Ky U-Th-Pb 48 &% 2 F i & 7T K 204, o7 A
-4 B R T8 Ak R it B B Y i 29 2 40 (Foster and
Vance, 2006; Foster et al., 2007 ; Foster and Carter,
2007 ; McFarlane and McCulloch, 2007, 2008; Yang
et al., 2008, 2009a; Gregory et al., 2009; Henderson
et al., 2010; Wu et al., 2010a, 2010b, 2010c, 2011,
2013a, 2013b; Fisher et al., 2011; lizuka et al.,
2011a, 2011b; Mitchell ez al., 2011; Donnelly et al.,
2012; Liu et al., 2012; &7 FE 4, 2013; Kimura et
al., 2013; Goudie et al., 2014; Hammerli et al.,
2014; Xu et al., 2015) ,LA-MC-ICP-MS & 2 %} FF
BFEMMX Sm-Nd Ry EHARHWERHRFE, X
BIERE I TIMS BRI AREEE X LLZ I .

B % 1 &5 (Foster and Vance, 2006) LA-MC-ICP-
MS M EBEK A WA Sm-Nd [ BHCE LR FE LU
k4% 104, BEAKE BAAE . FE N
K.HASEHFTPDHEFRTHXHZRITEIRE,
HEBAET — RPN AP R SRR, XS RRR AR
Tt Geology, JP, EPSL, CG, Lithos, JAAS, CSB
EZNE Y L, R4 BT LA-MC-ICP-MS il &
Sm-Nd [ REARI M RER K E RESER . &
X EEE T IT 10 43k E )4 LA-MC-ICP-MS #5%
JE A 3 BB Sm-Nd 6] 7 B W & L #ATLR A
iR,

1 AW E T #ENE

BOEIEAL Sm-Nd [ {3z 28 I € B, 4 fm BG4 4 A
T 5% A WOEEA U-Pb & FAR B, K D%k &
HWAEARRERDT YR EAHERIEEE, 239
e DR B B AR RO AR A BOE R
ARG R R b h R IERE S B A B R BOE
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BB B AN RBE R/, X 4 A AT X R A R . AT
LB AR o R B A R i i AT A BT I RE

LA-MC-ICP-MS £ AR BB A 53 2 3R 42 Mot
ERFFREMELRE, B THCSHEMMEEE
FH , B OGRS R 09 B A TR R A 3R S B
B ICP, & %% F 15, # A MC-ICP-MS Jf i
HITFRMERENE. BKEPEEHES, EX
RALASEBARGERS HRRERIARSHFRA
M EM ZRA, BIEHRERY, KBERE#A
ICP ZHT, BRELVBAKKBRTREE 2~3 1%
(Xu et al., 2015) , 54 B T ZBEAREMR S BFE M
5 23 18] 43 9% 3 7 T B WS AE R SR AT . Bl
ERFEBEARMIELRE, MEAZEZEM 20 tha
90 FERI KB KWL S B (1064 nm) E B K
BB 2 8 B 4 B K A R SR BOG (213 nm,
193 nm) , H & 3 5940 5 2 HOb R i a9 B i S R
SOURLSE I 4 0 53, RRORE B, JE R Z TR 43 18 0
(4n U/Pb) . HET,) ZEHMHEEER 213 nm
A 193 nm 2 FpAA RHE 193 nm WEHE M
MK, B A RN CEEOE M EFE R
N RS, B R BOE A A A S W SR (Wu e
al., 2006; Yuan et al., 2008; Hu et al., 2012;
Kimura et al., 2013),

ZETF BRI E Sm-Nd [7 47 F B 5T % 2%
F E £ Thermo Fisher Scientific FJ Neptune Fji
Neptune Plus MC-ICP-MS, /b4 3% Al Nu MC-ICP-MS
AR (RTRRLEXE) . B, EEEHAEH
#% 5 A UL Thermo Fisher Scientific Neptune MC-ICP-
MS 4y #|, Neptune MC-ICP-MS g TRITON ( TIMS)
1 ELEMENT2(ICP-MS) 2 #8434, 7E 7 F b8
B ERANRE(EEREMERRE) WIT,HFXR
A A R (zoom) R B BT KE 17%,
Neptune MC-ICP-MS EECA 9 /> L 55 A5 H e 4% A
—AME TS, BT R OMRME IS, K
R 8 MENB AL B 7E PO AR P, 3 LA 53K 3K
TR AL E AT . 54, Neptune MC-ICP-MS
K A R AR T AR, 72 8 A 4R U 25 8] Y SR 48
58—~ Block /5, iz 314 B 3h 32 I B e 25 M
KESE B, TERE A Block J5, B KB HEEHE
BRI E K B — B, 2% B AR T A 250 T B R & 3k
SRR WCAS Fa B K A% B9 1 25 R R B 3 AR Y [R) 42
R ILE AR, TR & I 5 R B o

T OEIR AL Sm-Nd R E W EW FEXN L2
BWmITREENY Y, FINBKG MEA BE
A BA BREHT VSR A R BT, 8
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F1 FETEHRUANENFHER Sm-Nd [ 5 49T E 3 K =B 0

Table 1 Accessory minerals and reference materials used for in situ Sm-Nd

isotopic measurement by using LA-MC-ICP-MS in last decade

Bota A BREE WO TR 3

(=) 3 A 5 y .
CERT ) (85 Tk TR BB REEESH  SHEE BB
ArF Excimer 193 nm 6~8 J/em®*  90~180 pm KA WA, Neptune 50 ratios 2 s 2.5~ min EEAAERE
(New Wave) [He+N, ] 4 and 20 Hz SREEGERL KT MC-ICP-MS 50 ratios 4 s ’ WK
ArF excimer 193 nm ~10 J/cm? 16~50 pm WEAR,BHFAL, Neptune 50 cycles 100 s B|EAF T
(Lambda Physik COMpex) [ He+N, ] 3~6 Hz WA, aRMEA MC-ICP-MS 2s EHak#¥
ArF Excimer 193 nm ~15 J/cm? 10~100 pm gggﬁ%ﬁ;,g%?;é Neptune 200 cycles 30 o [ Bl B
( Lambda Physik COMpex) [He) 3~10 Hz E,%%ﬁz@h,ﬁ@é%ﬁiﬁh MC-ICP-MS 0.131 s : Ho 5 R ¥ 3 P
ArF Excimer 193 nm ~6(J/em?) 20~150 pm BEKRA WA, BHFA, Neptune 65 cycles 130 s mEX
(Lambda Physik COMpex) He 4~6 Hz WER, AR MC-ICP-MS 2 s B 4
213 nm ~2.5()/cm?)  40~55 pm Nu BRAAT
0
(New Wave) He 5 Hz BRI BRRE  yeaceus 140 ¢ GEMOC
AfF Excimer 193 nm  ~5~20 J/em®  30-200 ym
(Lambda Physik COMpex) [ He+N,] 4~6 Hz B KA. Ea, Neptune 25 cycles 200 H 2 %5 P 3R
OK FS-2000 femotosecond ~6 J/cm? 20 pum MEA,BE MC-ICP-MS 8 s B2 ARBRT
(OK Laboratory, in house) [ He+N, ] 10 Hz
213 nm 15 J/em? 65 um, 80 um BKE Neptune 200 cycles 30 s o [ b Bk B
(New Wave) [ He] 20 Hz MC-ICP-MS 0.131 s P R 5T B
ArF Excimer 193 nm 5 J/cm? 30~120 pm KA, BA, Neptune Plus 80 cycles 80 s o & #b i
(Lambda Physik COMpex) [He+N,] 3 or 8 Hz WEA, SRS MC-ICP-MS 1s (RI)
ArF Excimer 193 nm 5~6 J/cm? 16~90 pum Neptune 60 cycles b Y 1N
( Lambda Physik COMpex) [He+N,] 4 Hz BRA MEA MC-ICP-MS 1s 60 s EWTRE A%

AR EEK B A % (Foster and Vance, 2006; Foster et
al., 2007; McFarlane and McCulloch, 2007, 2008;
Yang et al., 2008, 2009a; Gregory et al., 2009; EtFg
4% ,2009; Wu et al., 2010a, 2010b, 2010c, 2011,
2013a, 2013b; Fisher et al., 2011; lizuka et al.,
2011a, 2011b; Mitchell et al., 2011 ; Donnelly et al.,
2012; Liu et al., 2012; {&A] ZE 4, 2013; Kimura et
al., 2013; Goudie et al., 2014; Hammerli et al.,
2014; Xu et al., 2015),

2 KEBHAE A

MAs R, B4 90 4 3, 7 WAk i
MC-ICP-MS H Bl H 5 4 £ 8 TIMS | 58 Sm-Nd [
MEHRARWEEXT,ERZ,ZH Sm-Nd [ &
P A2 1 48 K 2 B MC-ICP-MS H 2 % i i WU #F
FRHEE TS R MC-ICP-MS 5 LA BRHLZEM
XA F A B W E FEREMKLE. 5REALMK
X Sm-Nd 6] iz & A 7, 1995 4 & Ak /& MC-ICP-MS
Wi B, JR AL B8 X Sr R 2 B (R A ) #0 HE [ AL R
(%50) MR LR 3 & £ 72 EPSL # Chemical Ge-
ology , 55y 7~ T LA-MC-ICP-MS # X J& Ay [A] i &
i %€ B B FH B 3= AL % ( Christensen et al., 1995;

Thirlwall and Walder, 1995) , {BE A4 X Sm-Nd [q]
{2 W 8 B A I R L X Sr [[ L & A HE R ALK
BT # % 10 45, H 7 2006 4E 4 A % — & LA-MC-
ICP-MS W EBE K A B A Nd AR XERR,
XHEPHABBEAESAETRRRMLR THH
5

£ Sm-Nd [7] 2 3 b 2R 1k % 1 7] £ 3 R 42 AR
¥, BRTERMERYE “Sm/Nd
Nd/Nd L, REREBEAR (D HEBIAWHEM
“Nd/'"Nd 14 :

43N 43IN g g N
(144Nd) =(1“Nd)-+(1“Nd)X(e -1 (1)

LA-MC-ICP-MS 7£ Sm-Nd [y ZEME8}, B FH®E
Sm-Nd §5r8 Saifh, R X B+ “Sm F#
“Nd , "Sm Tt “*Nd , "Sm F Nd (£ 2),T
HhE A8 7 (Ba B ME Y ) LATRER T
h,BEEH T/ H & W4 BR ( Foster and Vance,
2006; McFarlane and McCulloch, 2007, 2008; Yang
et al., 2008; EA]E %, 2013; Xu et al., 2015) ,i#
A LABUAE MC-ICP-MS ) 2% 5% 1 2 Ok FE R 2K
THBR M ;4 SCE AT IR BOE R AL Sm-Nd [R] 42 3 1
E B S BB AR ME AT [ B 5 A R 9 T UKL IE (Foster
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£2 MAFEA Sm-Nd [ £ 3 R E B9 FH % 5 B %455 8 ( Neptune MC-ICP-MS)

Table 2 Parameters of isobaric interferences and Farday cup configuration

for in situ Sm-Nd isotopic measurement by using LA-MC-ICP-MS

Faraday cup L4 L3 L2 L1 [® H1 H2 H3 H4
Mass 142 143 144 145 146 147 148 149 150
Nd Nd Nd Nd Nd Nd Sm Nd Sm Nd
Ce Ce
Sm Sm Sm Sm Sm Sm
BaO '*Ba’®0 “Ba'*0 ¥Ba'*0
BaN 130g 14 132514 134 14N 136g 14

and Vance, 2006; McFarlane and McCulloch, 2007,
2008; Yang et al., 2008; T FE %, 2013; Xu et al.,
2015),

H 2006 LIk, HElH 9 RERELRFEFRT
BOLFEAL Sm-Nd R R E TAE, &4 L #HERA
THHEEMBELELBRATELRSIETETL
B (AK2~8), HEHE Sm AR ER
B (Bso) (LRI THA Sm M “Sm , H HAEARF
LREMMAEZES, EESFEAITR) , REFRMLER
£ E(GRERSTRERFME) RKITEE “Sm e
B, B “Nd WEE, REITE Nd B ESE
FH(By) ("Nd f1 “Nd) , BFIHE “Sm/"Nd F
“Nd/“Nd fE, X EFRERHNEANE, BOLRA
Sm-Nd [{{ £ 5 Sr [{f & F Hf [ RAR, BO6
JR AL 2 iy Sr [ F A HE [ 7 8 W € HEA AR
HB 4R # Sr FAL K (Rb/SHER, A A MBEK A
%) 1 HE R ALK (Lu/HE {EAK, N8 A FORHE G %)
(Wu et al., 2006; Yang et al., 2009a) , ANAF 1 F
MEH, FEEHKEHE “Sm/ N (g, A BB
A Nd/Nd . R, R TRB FRKENA
Bk, WOEEAL Nd 77 R W 52 i, 38 % 231 AR L
MR EF AL E ““Nd/Nd {H (HEFFE N 0. 348 415,
Wasserburg et al., 1981) ., iTEARIMT

g
(..

g
“Sm 1Sm mMs,,. Psm (1495m) mea.
I = I e Bl e

LN

14ssm . ugsm 149Msm 147Msm
LN 19y
Sm
(2)
147 147, 147 8
Sm Sm MSm sm 14
- = * | —— =1 4S
( 14"Sm) ref. ( 1445m) mea. ( 144M5m) Thoen
WG 16 Bsm
Sm
= Wig ( mMs ) (3)
( IMSm) 1.

“Nd,,, =" (Nd+$m),,, ~'**Sm,,,

» 147 Smm”' 147 MSm BSm
='"*(Nd+Sm) .. . x( ““Msm) (4)
144
Sm ref.
Las\ g
().,
L 146Nd
HoNd “oNd M) PN (“"‘Nd) mea.
(7. ~(7a, ) = o,
144
™
: (5)
143Nd 143N g MSMNd BN
— = X 6
(=) (). (©
145.Nd usNd MSMNd Bnd
—_— =] — X 7
(=5a),,~(=a)... {0 @
g B g y 1“7MSm Bsm (8)
( ““Nd) ’( ““Nd) ( M)
3 FE#E

MATHTA , RESE 1 5oL F AL Sm-Nd [6l 7 &
W58 Y & F L MC-ICP-MS [ A4 T 8% 10
LSS 1 B OB R AL Sr R4 & A HE [F 2 E X
BERRBT 104 ,{H 5 MC-ICP-MS A Z %], 1992
FEREWEE 1 F MC-ICP-MS XEMDC &%= EH
FRUE Sm-Nd R G BRI H[F R AR FHm
R N HELB LR E R T MC-ICP-MS i A 1 ¥
ERBE N AT R, 1997 4F, Luais %5 (1997) 23R
T H%—4% MC-ICP-MS P54 X} &4 Sm-Nd 4B 1y
BEEGRBREERESFTEBEEN NARMNENE,
EFE LW E “Sm WBEME KRR F “Sm/*Sm
B, 308 “Sm 3t "“Nd W F . ARESERIES,
KB H A Sm o Nd 8T T AL B AR
BE,Luais 2 (1997) R AT "“Nd/'"“Nd=2.071943, 1fii
AREERAW “Nd/"Nd=0.7219 Xt 58 Nd
) o7 20 B (AT AR E, RE B A AR R T
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H Wasserburg 2 (1981) X EW Nd B ER M EYH
o Luais % (1997) AR W HI K &R 4L Nd R &
BRI ESBHERE, NEREN
HoMBEBRATEL - RirERE FXHMNIBEH
AWM LBEEMBEWE, HEH#ET Nd RN ER
WA, 35 Nd R R A 80, (B4R A 55018
KRERERMMBELERIREIEHR, XEERK
Rl TR EMNBME SR REME, X
— BT B B T BE R J5 R FF R BOE B AL Sm-Nd ] i
e BB B R S G SR L

2006 4E , 95 [§ Bristol KB % /40 Foster Fi
Vance %38 T B JK 0 A8 A 1G4 45 % 1 BO% IR AL
B E Sm-Nd R RBIES R, BRIEH T LA-MC-
ICP-MS il & Nd [F 7 3K B ] F7 4 F0 AT S 1, 1R
FAEAR N E R “Nd/“Nd R E &R, H 3
“Nd/Nd 8 PEE R B Sm/Nd EARRIRI N 5,
EERWREORE, A0 2~3 %, 20 10 K. b
Ja AEEXT R B B SRR WL A4 T i R
R REE B K A AT T R R B F MK R AL
Sm-Nd [F L & 4-47, LB ER R RO W& EEE
REHHME ERTERAEECEHESHER
TCEARREE LW ELTENARTINEER
S, TRy AT ol A KR 4 A Nd R R BE R
PRIk FEDRE Nd R ENEL, TTERT
B W) B K W B0 5% (Foster and Vance, 2006;
Foster et al., 2007; Henderson et al., 2010) ,

2007 4, ¥ K F) W B 37 K2 i BF 58 /DA RN
WEA B A FIEE A IF R T WOLRAL Sm-Nd [F
MEKI/E, IBRE “Sm 3 "Nd 8 F i,
McFarlane Z 8 KR HEAE THE “Sm/Sm &%
K% Sm WA EE T, ERE, MATRAK Sm FA R
RUATZRZWN AR E, BLE T X LR ZER Sm kR
AW B &, McFarlane % (2008) % B “Sm/"“Sm
=1.06119, "“Sm/"*Sm=0.2103, B & FILRKEE
B “Nd/'“Nd=0.7219 #17 Nd R ZHERIE, &
KRG NN RS BN T 20x107°, @t
) INdi-1 Nd fR#EE P M AR B Sm B R
B 72t BRI MR B R IE B | E,
Sm/Nd /N F 0.3 IR &K, 378 "“Nd/'“Nd 1§
5 Nd iR R R i EENSR TR ETE N —
B, BT “Sm/Sm fH A “Nd/ N B B MK
£, McFarlane YL ££ | Sm 1 Nd #) 21817 A iy 2
Sk, WHARIHKS “Nd/“Nd {, SRZH TIMS
“Nd/"Nd HEFEAIR T (70~80) x107°, fEH B X 4
# 5 H% T MC-ICP-MS 41847 R e TIMS X T —

MERY . FEJE, M8 8 S B 33 KR T
B ¥ Challenger &9 3 £ Bl & 2 #FHE & (W1 F1 MT-
L) R E A AT X JRAL Sm-Nd B/l AL & 447,
W1 A 27 X Sm-Nd R0, RIBTHE RS
AL A2 Sm-Nd [F]47 3 BF 55 IR 48 59 45 R AT,
HIKBHFAENEASK Sm-Nd B RFHARBHEE
2450 Ma(Shrimp E %) 2% S0P K 40 70, VLA B &
BIE B LI HE Sm-Nd [F 47 2 & R{RFe 36, R EA
FBAREHESNESLS SERFARFEH Sm-Nd
L & & & 8 F 3 ( McFarlane and McCulloch,
2007, 2008; Gregory et al., 2009; lizuka et al.,
2011a, 2011b),

2008 4F , B {E B %5 (2009) JF /R T 454K 0 1 /&
A ABA B K A FBOERAL Nd F A W E , Bk
FRREETHE “Sm/ “Sm (HR KB Sm K518
HF, 5ERAMEE L KERTARKE, 1R
BT AR 22 (Sm/"Sm = 1. 08680, '“Sm/
"Sm = 0. 22332, Dubois et al., 1992; Isnard et al.,
2005) RAZIE Sm AL RSE MARLERENER
18, Fat/E & SO R A Sm-Nd R BB K G 45
KT WEERBBITHRE,IEH T HEARKATIT
HMAE M, B 1 TR, 3 AR HE BB
NIST610(Sm/Nd =1, Sm, Nd=500 peg/g), R FE
R AR IES K, RS PNd/ N (B 55 TIMS #
EEAREBEHTE B RHNBER LEENH
R 5 BOE AL B R BT LA 3R 45 FT {5 1Y Sm-Nd [\] fiz
RER, R MM ILAZABKSAFEFH
SEERT IR T BB RAL Se-Nd A& T/, % &1H
FERMHERBEX KR RHT TREFAOH 2,
HERRTHREANERTRBETEENHR
FB, BEZHR/DAEHRNIFEAL Sr-Nd-Hf [/ fi7
EFWBIT Y (KA BABMBEA. SR . B
A RGA SR T MBS T ) I8 R I RL
RAAEFRT —RINHNITIE, KKBRET ELERAMA
St-Nd-Hf A BB R MM AL B, Wu %
(2010) BER AR T B A MG T W BOL RN
Nd R R BPTR, AR RET YR AR BERA
RS ITRE T S, Yang % (2014) BIR R G2
H 8 5 F 8K A F AR JT E Se-Nd B AL R H
HEBEME, HiT T AR Y&k Z X e R AL Nd
R o2 38 I 5 B RE o), O B 1A 41 [R) AT OF R B K A B
JEAZ Sr-Nd R R TAEBEE T &l . X TIER
W22 3CEk ( Yang et al., 2008, 2009a; Wu et al.,
2010a, 2010b, 2010c, 2011, 2013a, 2013b;
Mitchell et al., 2011 Liu et al., 2012; Huang et al.,
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0.5122
(a)
SRM NIST610
“'Sm/"“Nd=0.6237 + 37
N/ *“Nd=0.511931 + 67(2SD,n=40)
"Nd/"*Nd=0.511927( # {8)

0.5121 |

0.5120 |

0.618 0.621 0.624 0.627

"'Sm/*“*Nd

“*Nd/"“Nd

0.630
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0.348515
(b)
SRM NIST610

“*Nd/'*“Nd=0.348417 + 17(2SD,n=40)
0.348465

N/ "*Nd=0.348417 (i F18) }
0.348415 I #l{dl 4 thl{ ”}{I H {{ % Hl
0.348365
0.348315 L . .

0 10 20 30 40
75

1 EEAIE SRM NIST610 Bi 3 Nd R B R (a) 5 TIMS 4558 (b) (4 Yang et al., 2014)
Fig.1 The Nd isotopic compositions of the reference SRM NIST 610 by using LA-MC-ICP-MS (a)
are consistents with those obtained by using TIMS(b) (after Yang et al., 2014)

2015),

HUC LA, o7 A SOE R Az Nd [ AR W& 2
ZEAERH, ®KF T GEMOC #F 55 /N4A X H
213 nm ¥ F Nu MC-ICP-MS EX# F EI B b X B9
SEFEPREKT TR T BOLRENL Sr-Nd F L&
WE , RHRAHRSBAENBERKELEL
BL,AT #% “Sm X “Nd TR EERATS
Luais R 8K IE 5 %, BD A “Nd/'"“Nd K #47 Nd
A} i ] 53 18 2 IE (Donnelly et al., 2012) , g KR4
FERER¥EWHR/PHEGR T % Sm 1y JNdi-1
BB A F LA-MC-ICP-MS W i85, I B R A
NIST610 3 3 1E 41 4% 1E 3K 48 Sm/'“'Nd i, s ]
WRATHEES(00)REMBREFE, PE
Mo R R 2 BE B 7 BEIR BT BT MC-ICP-MS 305 = R
FAARIM T B R T 8K A (PE) B Sr-Nd [ &
LW EANRWIRE(RTESE, 2013), HA#BIREL
PR R BT 58 /0 20 2 i A W BEL R R 28 R U B AR &
B Nd FARARN T, RO BRTEEAR
AR & & Sm-Nd [F A& W E A 25 %R (Kimura e
al., 2013) ; WAKF| T James Cook K2 BT /N
X E A BE K A B Nd [F 47 % R B 55 5% B 1L
(Hammerli et al., 2014) , P EMFEKKF (RN H
FPRESHRIBEREALREHR/NARA
ASHBBEAMMER KA HERE N FME,
LA OB IR A2 Nd [8 47 2 W %8 o #2 P 3 R
B 1847 0 (Xu et al., 2015),

RGBT R, O6 R AL Nd [R] L 3 I E A% O H
AREBHLERERURTHKE. AEFEARX

BARE ,BR T % Bristol KW 55 /N B HIR %
REZS, KB LR EFHRERALTHE “Sm F
“Sm R IKH Sm HEE T, RIFHE “Sm M B
ke ARME, AFRLBERAT AFE Sm {7
F1H. B Fisher FRZEMA T AR Sm [ EHA
B Nd/ N I E AR (B 2a) o AR E Al
KIES B L, R A AL B 2 8 (Sm/ " Sm =
1. 08680, "Sm/"“Sm=0. 22332, Isnard et al., 2005) ,
XA R Sm/Nd 18, BB IR1BHER 1 Nd IR S5,
AR T EZTERE R, XBRREL Sm H
BEEGELHENSIRETREFEANEERRA
(Fisher et al., 2011; &0 45, 2013; Hammerli et
al., 2014; Xu et al., 2015) , BH R ER,EE
Bristol K% SE 5 % 1 JF 1R SR FAn #E4L Sm KL IE S
BoRRSMF P EET B Nd AR, A K H
W&AAF] 5 B ) 1R 8 % 6 £ K 4 i (Sarkar et al.,
2014) . BOCKEAL Nd B EWERFI—TEE
SHR Sm/'Nd {, InE 2b FiR, B AP2 B KA
HFRUE, BE KA MAD REHS RS EHIA “Sm/Nd
BE, i g AR “Sm/“Nd 6, HE TIRE T
H#HE,mH 2 N E AR (Nama. 1 Mana. ) )
W 22 B A b B — B0, X ERFE A E B T ¥ AL Nd
5 o7 3R I 58 B, 7% 2 FH ) AR B 9 o RHAE A e, SR
ARHTHEBRA R ) 2 18 B AR ZON i W ( Yang
, 2014) , BAM, 2 #H M Sarkar % (2014) X FEh
BB BIBOCEN 5B BT SRS/ Sm/ Nd E1F
EH B RGEME , B X Fp B AN WL,

et al.
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