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1. ICPMSDataCal 4y R 223t

1.1. ICPMSDataCal &4}

ICPMSDataCal 3k Visual Basic & & 4%if#, 456 Excel M50
ABSEIL T X LA-(MC-)ICP-MS 4)#7 (BB XA AR R 45A %
U-Th-Pb {2 H HE [F40%E. %99 Lis Sr @£, YKk SN-ICP-MS #%
RHT) BRRER. S RIE. @R RAGREH EmE R L. Hif
& P (MC-)ICP-MS 384345 Agilent. Thermo. Elan. Varian. Attom.
Optimass. Neptune 1 Nu Plasma.. Y@ i f 3 2 4t At 515 (MC-)ICP-MS
SIATEHE , DARTASER 38 PV LA T 90 R o ) b At ) SR A B kA (d
Glitters GeoPro fil Lamtrace %), AR#MH4A L FCA/ Fifa:

+ TEMEITTRERIE L, BREGMEIMREARIESS, BT 6 AR ST
AN IR - PIARIEVE R T, %05 TR I AR A v A JEE 3 AT R 3247 4 (Liu
et al., 2008a)\ BEEEEH #(Chen et al., 2011), Tij BT PAWERS BT AL
Y444 ; Gao et al., 2010)%;

+ ZJIE7T Glitter 4.0 ££ U-Pb 4R E WL 45 (Liu et al., 2010);

+ WFHA U-Pb WA EFEHYEBITR F N S8, ST nR&_ma
WG R FE R, T FREAT A, AR T TR, i HASE T
W TLER A A U-Pb SRR HGX Bk (Liu et al., 2010a);

+ WMTHA HE MAE LA-MC-ICP-MS M8 BT sE(Liu et al.,

2010a);
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#

WA T B4 Sty Li A3 LA-MC-ICP-MS A #dfi Ab BEXh BE 5

A AL BEEAANEA [ AR BB TR A A B 5

H 2Bk i (R ARRITER & R) , IR TR EUE R TIIMRAE i 5
FEEEHE LRAT Z5Me S EREALME T

LA AWE NS, AT RS R T 3 SRR N R A T A R IE 5
AT AT B i REE BLar s JOR A6, 38T DA R BERE
i, O B BRI T A R A% KAk 5

BT AT LA-ICP-MS A HLERBF 5 I i i 22 66 2018 R 7~ E 3T e

1.2. LR MEH

1)

2)

3)

AESN 2B AR AR I T AL %% Microsoft Excel 2003,

MEATH QQ B (40230239) T# “ICPMSDataCal” H4i 3 f5 i
EWHANERERME ATHME, FRHETUEEE LA AR
“ICPMSDataCal.exe” 7=

BT ERYF “ICPMSDataCal” , WRILRAE B2kt

a) zliﬁ#ﬁ?ﬁ\j\ﬁi)i'}% Information for the new user

ﬂ:ﬁ%ﬁ'flf‘o ‘“'-?r/ Hawe wou ragistered wour name for licensze?

b) S FE AL B R o |

U-Pb/Hf LR RAGRITCR LG, WIar DAE R IEM AR -

HEUE BN RIRAE DG, ks R, MW FRAE R
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Information for the new user

\_?/ Do you want to use the individual wersion [mo registration and limited funtion)?

ELEREBRREN, Wk “RB7 NS HaEmma. M
“ET NP FIRRME B FIRIRR S BB A W i ok
“Useridrecord.txt” KiZZEM XA (MRFAHUETEES T BB AARRH)

ERWEM . “Useridrecord.txt” S ff#1 ICPMSDataCal.exe )3

BT R

Important Information

Pleasze sen d the file of USERTDEECORD. txt in E:%ICEMSDataCal to the author (yshliu@eug edu en or wyshliu@hotmail. com) for registration!

P Useridrecord — ip=i3 |T||E|r5_<|
IHE REE B0 ZEFW #ERo
Please send this file to the Author for Registration? ~
0@:22:68:10:B7:DF
SEQ24B11345AHMSUNG HHMCOQE2BG8HMUP-BUA10B7348182
Please contact with the author by the following e-mail address for more informationt
yshliuBvip.sina.com or yshliu@hotmail.com

W
< | 3| .
— E—

c)  FENHE A T ARAT S % B T REAIE FH TR -

4) IMFSEBEMRA, ERAEN SRS, SdiERF “ICPMSDataCal”
BATAERME . B “Setting ICPMSDataCal” XiEHHEJS, MRIENNELF
BEMRELTRXMAHER (ETRBY, RBALET RS RELE
Laboratory name (4~ AP iE%#E CUG user), midi Next g0k E)R

BIRT A A
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# setting ICPMSDataCal (=]

| I [yshlin] j Please set the defanlt folders for saving the calenlated data file
CAF4 Diefanlt folder for solutoin analysis data

% ICPMSDataCal |F AICPISDataCaliCalibratedDiata SOL

D CalibratedData L&

([ CalibratedData_SOL Default folder for laser analysis data

(L CommonParameters |F:HCPMSD&taCalICaJJ}JmtedData_LA

(L] PersonalizedSetting

[V _Exaraple

[ V_PreviousVersion

ave

Lahoratory natoe

5 WRR&iERF “ICPMSDataCal” (BHRiER) BI7ARKME, AT
Y8 P ASER P AL B BB -
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2. LA-ICP-MS 4#r&da b Bl

2.1. LA-ICP-MS ¥ AR5 B
(CEEEDr | i S

MainFunctions SignalSelectionTips ReferencesForCitation ResetUserType UpdateRecords H3I  Help

Major & trace element content
U-Th-Pb isotopic dating
Li, 5r & Hf isotopic ratios

Bulk analysis
Mineral & Glass _
Melt/ Fluid inclusian
Sulfidescarbonate inclusion
LA-ICP-MS
Software for data reduction of LA-MC-ICP-MS
SN-ICP-MS

uthorized user: Yongsheng Liu (CUG LAICPMS)

it i,

Copyright belongs to Yongsheng Liu, the State Key Laboratory of GPMR, China University of Geosciences, 2008

<+ “MainFunctions” ¥ “Calculate raw data off-line” FPLAMEE
JE %% ; “Change calculate data” FIDME AL BE S i 42 £ 50 5
“Calculate raw data on-line” FFEZ4tH LA-ICP-MS 4 #rZii;
“Element periodic table” BRICEERFE; “Calculation coefficient
of element and oxide” %L KA Z MBI REL -

v %$ “Calculate raw data off-line” H ¥ Initial setting XiHHEJG,
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HRXENFUFERERR 0 E BB E . HA A5
BRI R e Analysis No @RI NI H - 535h, EITR S
R N EH 0 IR AR A A R (BUBBER AR GSE-1G B SRM
610, WK QC), QN IEM M ERIA N R4 HT R EAEfh o ALY
U-Pb LRSI, WTHERBEAEM A MR 91500), HT
7] (o3 PEAB SRS A 43 PR IE

+ “SignalSelectionTips” 7EALFE LA-ICP-MS /4t Edint, ikt

SRR DX [ B Y — e ORI E R S0

4+ “ReferencesForCitation” i AN ff: % 6 SC At 3% 51 i 9 STk o

+ “ResetUserType” BB R3S 5 SR8 M 3o

+ “UpdateRecords” BpRMATFHRFENLE.

+  “ti3r/English” fEr SCMIZESCAR T Z [H D)k -

Initial setting Xfi&HE

—
XF Thermo X2 4%, fi7r BT 4
| E — Calibration Information PR — A3
= e [yshlin] -

/
=T |2 ¥/ Iz type IWhnlemck vl
£ ICPMSDataCal [T A1O
e ]

a V_Example
External standard for isotope ratios

B Neptune St " U-Pb age / Ele. content

[ Nov2oa

Analyzer I - I
OPIC RATIOS I St vI
Calculate Fract. Factor Sample owner Ioptlﬂﬂ:&l

[~ Load pre-emisted sstting

Jun23A Listxls

Prefix of data filename or Analysis No.

JTun?5h List
(¥ Solution Ana. [7 Oxide IntCor. I -

¥ Rock standards
" Multi-el

¥l AT IR IR

LU &

alculation/Calibration

i
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+ HhREBFMEBHRAESRR. Thermo X2 (U2 AT A A Al Bt ittt =X
(csv Al fin2), WERFTAFIRIER—AS0 M, Fisie “AlI0™!

+ ZHPREIKE G, i “Calculation/Calibration” 21727, H
WA BB TRA {590 XIHER: METTRSBMFEAR
FRPIP TS 224 REE 0 SPIDER &, 217105 50 Ak i A~ E0% B
e AT %

AR
)
(_:E% {240 B0 LA-ICP-MS b 2 1, FEib Mg, 5 Jed o

A<k _List.xls>fin44 (41, JUN12C_List.xls) fRAFTEEE AR e
AR, wiE R O R BB R <30Sk _Setting x1s>4% UL 2 Fi SO TR 3L
o “SCML” REEREBTFETRE, AREMB 7 & 7 E8%, HAR
A “nnnnEnn” (#1 1219E01 5t# 1219e01) HER.

JUN12C_List.xls

Spot No. Sample Spot size HV Energy Rep. rate

JUN12CO01 GSE-1G 16 26 60 5
JUN12C02 91500 16 26 60 5
JUN12C05 DMPS552-01 16 26 60 5

------ Spot No.fil Sample Jy P55 H
Spot No. AZRFIRF MEHE S B R —B ! !
Spot No.HjKEAREEIT 30 24! !
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2.2. LA-ICP-MS WBbHg 5% 8

ERRIEAA R BIFEERUG, MBI ME SRR m. WRmITRE
A PR G . TRA 552 MHE 0 AE SR EXEHE.

i) sap SWED SBY ®AD ETD) IRD DRQ EOW WG Adcbe PORE) & x
Bed Mm €1y add Mgls ART 8 M K% Catl
saa8 1w s otz e Pst et - coss 2ot
CaTl RS i3 Y8 E Ny Mo®Ss can 115 Sallk
— Gl —Baly? Lald? — Cal®0 P4l — B Smid7T — Balfl WLE —Thig
o Dre ——MaldS B8 ——Tmi —— M Ll HAT Tl Wi ame
Ald —BS Th2 —— 23 ——lmegrl =—D3g
1E=08
e —

e |\ Signal Selection - SRM 610 s

BMEE ETRE BRRE RE/ESNE TR

IPleau write note here! -
o I~ 13 Bed HAHATIE]: 0= (62)
i - Bed hd IT 4 b
1 — 53 [ I
1804

iy e, SEA—E %

£ wamn e[ '
S R R S f e | » | FixedBG
" T ABG
(E2FHE < | .
1501 fzege s =
1B=00
L I o " - £ “w 0 0 E 0

U-Pb SRAHIRA PSS : AFRME BRI SRR & 0 55 30Ex
EHE

Dmap WD WEY BAD BT IAD BSD EOW WM Adobe PDFE)

PE7E  PHIUS PRAUE PHSTED Comman]

DEC23802 G1300w8 | 11009 | 108M0 10711 10818
DEC23800 G1500wa | 10118 10406 10428 10747
DEC2PRO: G111 90| 6059 | 6112 TS
DEC23mE5 611 8334| 8047 SO0 TAIZ

s 1 -
P21 Signal Selection - SRM 610 -

i
BMEE DA HERE GEAHIE 25

IPlease wite note here!

13 N2t WA 30:05)

Na23 S BE 3
E— |
sBA—kE | 100 % i

HEFE « |3
waawe | »|I” FiedBG
EETE « | R A
. | BEl
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2.2.1. Signal Selection £ 1 E RN

Bk f3 BRI

+ JHJt Signal Selection (|7 signal selection - saM 61\ / /35@5 H R
sHEE Soe= iﬁl&‘&% /#ﬂa?tum =) ERERDAAL)
B DR sl 4 0] DAXT 40 A |P1memmnmahmf 5 N 7
I~ R Bed yiﬁﬁﬂa‘ﬁ:;:s (62)
FIEITHE R EEMNE S [Be 2 I T

Fed+/total Fe [MAY07B01
BUS K3, ity || S L

e | | B
5 B RR 43 I ) B 2 5 waaws| | g
gema] |

w2 <

[ 2 S

7 X

B EBRTE “Integrating

time/ BAsH IR JEH SR R 2 T 05 S

+ R To AR AL BE T R A BBIE R, XN TR YR S E W

Fe*/totalFe Wi Rk 4@ AL i GEN A 100wt%) 5 QisAE s A
BRIRERBRBRALY, TR N\ BRIR Eh AL i B GBS 100wt%) 5

£ AEBR T K NAE AT DO BT 40T B\ 6 B A 5

+ EIE TR PR DOERE F e B E TR IR SR Si29), AT
PAFIRI TG B ZME | J5 B9 Shown/Hided SEHHEN %70 KT R ok R
WHE;

+ EREERSEAT, @i Integrating time T 5 RN A& AT AR S — 1
B3 b 1RI [T B (4 26) 5

+  SEPIRIEMA MR AT B BRSNS . £ REE &5, 2%
Bl 4% 0] P DA AL S T T DA 56 28 S8 7 T A 20 AT B i) REE Je 43 i 4 5

OB FRHET I BISCARHE (1) 99% |) iR U-Pb L3R &4 b i A

(=100*(1-abs(68Age-75Age)/ ((68Age+75Age)/2)));
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2.2.2. TRASetting / 2¥%E8

+ Fixed integrating time/ [ [E.52 seection - e o1 I

TRASetting | Display Filtering SaveExp Help

. 4 v Fixed integrating time i‘
%ﬁﬁﬂjlﬂ}ﬁﬁ%@ﬂém Iﬁli Common Pb correction B
Isotope Ratio Setting p L)
N Uncertainty L j I
*Rﬁﬁrj‘ IEH*%EE ° Tf lﬁl%ﬁﬁﬁﬂ‘ Delete redundant data
Multi-standards calibration
\Y H- 22 ] E Iy A >
“ﬂﬁﬁ‘Fi {n‘?ﬂgi_ﬁn'ﬁl‘ﬁjﬂ RS ﬂj j I
. I BGEw «| | , |~ FixedBG
BORROER (ks | S [T 480
SIGEnd < | J =

ME) ;

+ Common Pb correction/¥%j# Pb #1IEXFF U-Pb [FfiE &40 Hr et

17598 Po RIEVHAE (W 2.4.3.49);

+ Isotope Ratio Setting/ [ i % b {E % B 2 75 7] i % bo E AR IE BB X E HE

(W 2.4.2.812.5.27%);

+ Uncertainty/ A i@ B ERERAREFHIAHEE (BRIAR 1

Sigma) ;

4+ Delete redundant data/MHERICARESE FRMER 2R KEIE (HHHA

BRI ER]) 5

4+ Calculate Inclusion/Host ratio/ iAKW GhBPEEAG

WA EHR) BRT RN TR S ENENIGHE R 2.6,
2.77%);

+ Multi-standards Calibration/ 2/t 1E V)4 A 7R IE AL -
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2.2.3. Display/BRitE

+ Hide active analysis/ I%?ﬁ | Signal Selection - SRM 610 SAs »

TRASetting | Display | Filtering SaveExp Help

Pleaze write Hide active analysis

Hide isotope standards
% Hide Fl,llement standards
TRA Figures
Fel+/total F| Ratio/Age/Uncertainty
Normalized | REE patterns
Results
BG Start 4] Show RV, sheet
BGEnd o Show INFORMATION sheet
SIG Start T Show CALCULATION sheet
SIG End Tl Show CALIBRATION sheet
o Show ELEMENTSUMMARY sheet

Clo. FPARFTSLIRE L e

YMHI /M A Show active

analysis/EB/R 4 /i 04 FH P

et / S 7 e S 4 A o g 4
ke (fefg 55 m) A REE

Wi 73 M2k (FE REE 25 ) 5

+ Hide isotope standards/ [yl [{] f E Ar #t M Show isotope

standards/ B R AR AR FH APE B/ B8 B A [ AL LR IE AR

AR (21 91500, GJ-1 5F);

+ Hide element standards/ f& ji 7c & ki . M1 Show element

standards/ /R JuaR brifk I AR B/ B i A 0 3R & B IE A A

mm (4 NIST SRM 610, BCR-2G. BIR-1G %);

+ REE Patterns/TRA Figure/REE /At 12k / TRA Ef# {88 REE ik

o TRA 53 Ml 5 AL IE 2 Wl D14t 5
+ Ratio/Error/Age/ i/ 7%/ F#E AT A U-Pb [0 EF 5

i, FEPAE/PR22 /I o 2 R YT (AE#EAT U-Pb 4R AT AT 20 5

+ Results/WRpHr4E R BRgid MR &R ;

+ Hih— BRI E RS R T A A



7CPNSDatalal 1% R 9% 9B 15/72

2.2.4, Filtering / jBIE#4E

LD Signal Selection - SRM%I’ @

TRASetting Display | Filtering | SaveExp Help |

+ Filtering Peak ( Active

sample ) Bk  Recover

filtering (Active sample)

DA it 3 43 A AR il B A2 TE 3R
155 v B0 S B A T 0 B

+ Filtering Peak (All sample)

Pleaze write note here!

[~ Shown N
I [naz3
I Fal+/total Fe 5
Normalized to 100

BG St ¢ |
Il BGEn ﬂ

SIG Start « |
I SIGEmiJ

|

|

Filtering rules »
Filtering Peak (Active sample)

Filtering Peak (All samples)

Recover filtering (Active sample)

Recover filtering (All samples)

Concordance 0%

I
jl‘ FixedBG
LT T ABG

JJ

ok Recover filtering (All sample) DA

XA i R A2 TC AR A 5 T ) B I A T 3 8 D O

+  FEEAER I BRI “3 sigma rule” : |xi-X|>3c (X KFIE,

| xi-X | KF SoMIZHRHBER N 0.27%). WREHF “2 sigma rule” ,

KRB | xi-X|>20 (XOAPIE, [xi-X| KT 20 EH0E Ak

KN 4.6%).



7CPNSDatalal 1% R 9% 9B 16/72

2.2.5. SaveExp /{175 B ¥R

+ Save the calculated data/ (s Signal setection - s O s
TRASetting Display Filtering | SaveExp | Help |
{%ﬁﬁjﬁ—l{ Fﬂﬂé'fﬁl‘ﬁﬂ@}aﬁg |P19.a5=\\=rilenolehare! Save the calculated data
. Format report data
PN N '__ i]iDWﬂ Ha2 - Export intensity
RS (TR H%ah) - = DB e epeon
Fe2+/total Fe E Export REE patterns
4+ Format report data/*%;‘:ﬁik | Normatizedto | 100 | Export Pb Ratio
BGStart 4| | 5]
Wi BERAREPREIEIE || seme | | FaedBe
SIG Start 4 | N

Tebr gt — A% AL 5

+ Export intensity/#i {55

SREHEE v A PR 4S5 AR
+ Export report/#fittiiind it ALBE MR &MRE (B S8%);

+ Export REE patterns/#iii REE ghZ & Hih s Lo R ud o dhi & & .

2.2.6. WEBEESHRS XEKEFENMPER (EE)

HOCRIPh 5 R B TCR 18 5 RIBR S b LR AROERE R SF DI R -
MNTEER TS, RNk EMBORER B B r . HIk, REER
2R WA RN ESME (W1 91500) RB7E XT3 bR i A5 R0ME IE T 3R A5 £
RMEFHR OCHANEREFMT) . X T4A U-Pb FARESE, TR
VRSO W P ) A e 2 itk S A AR AR IE A VAR 45 SR I K RS . T HL, 3X
Pl S P R 0 3R 2 R AR/ NBOE RBEAAF T (A1<20um) X U-Pb 4488 i il 29728
MR . S TAESEE AR s BRI B S B ARIICIE, TRAE TS T ik
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I 32478 DA T HE D o

PR RS SR X I AR ACHE -

AR AT RFIRE b A3 BT RS S U X (BRI AL AN R ) B
ROTRERFF—B, XSRS A 7T LA SO I A 2 o i [l 2 38 43488
Fr ALV EIRE -5 DX S 5 5/ Bt AT s 1At W #3158 GXOK A5 B
FRTEBIUEARRS, A 3% 95 e 31 Bk TC A i) !

BB RS SRS XK

(1) S T AEAMR AT ORI S 2 AT SRR A3 X RDR AT RE— B, B S Mg
B SREE SR, RN B NHKE, URIEXRS S
FLIIRR 3 I IR — 2

(2) FEREER 4 RHEHC BERGUT, B 5e i1y Fl DL T [0 38 43 SRR LE g A1
FakEdh (2 91500) MRS X R AAALE ;

(3) ARJ5, TEREER I RGBSR 4 AR i s AR 43 [X ]
BRI E, WEREESRE X WA RAAERE SKBE/NTE U
JEWA AT, AR “Comments” B PAbRIL;

(4) KBRS HKERE, RN IR AL S KENTEER T
I ) S 1 43 B A BT FR A5 S ke Lk
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2.3. LA-ICP-MS 2484

XF LA-ICP-MS JERE R, AHAARAE T BB B 1, BTG
FRERN B PIRR: (CREAEBRINTT RO T IARAAT) o« XF45A U-Pb WAL @4
T T 3R ) B A7 58 5 SR P PO A0 A7 485 S o X B R RE R 2 / BRIR 0™ )
W AR IO ER A AT AR T LR FH G P AR A3 T 45 SR B B PRI 43 T 4
GNSRR I TC AR A I BAR AL B 5 3%, a6 Z0 AR A il 2 280 e 30 e AE A O A i 2R Y
% 7E Multi-standards Calibration % 0% 44y %%, LA-ICP-MS

SATRIIEER & B BRI 507 R 2 BE 5 MBI 3 A bR 22 ok B2 iy

erefit, B1LOD=3% |23 (x—0)7 xllyxl 15), (=S,
n4s cps

o B fe 5 R gk XAk B 58 e, i id TRASetting 3¢ #rp i

“Multi-standards calibration” #: A\ (Z2)/MEtEIERH:

(] e WEE WEL WAD MEO) TRD BmO B0 W6 Adobe FORE)
Calivaation Fageem of Cadd

MAYDIBL2IZ

I e e

| btk standaeds calibration B
195 | | TRA snvslysis Display - Seve/Export Modeiompanent - Help
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2.3.1. Multi-standard Calibration & H
*. ﬁﬁ&gﬁ%ﬁu%*@ﬁj H ’ 4{‘:{ rLL Multi-standard calibration &1
TRAnalysis Display SaveExp ModelComp CwideCorr Help
?kﬁﬁ@/l\ﬁ% H‘J&l\bﬁ%ﬁﬁ HH Corr. Coef. ,T [~ Selecting normalizing element
Infercept 0.0000 Element [Na23  ~| Type -
%, VAR SR 5 Soe Looon | | Stantert | ]| |
- £ r " Delete 1_Blank/Na23 |
+ [EETEETNMEF Ay A8 & (" Experiential Corract ¢ Add 1 Blank/Na23 |
" Simple Linear Fit " Delete 1_Blank/all elements
N “ i Content-weighted i Delste allBlank/Na23 [T AllEle
TR (W Good data) ; [ Time-dsift correction  Add all STDNaD3

=

Selecting normalizing

element/EFEP—TLR H

-

‘Commmts

Results of Standards

(" Recover to defanlt I

I
Confirm
Q I

B ISR cps B, ZBERIREILR (W Na23) e gt @ N

PRIER BH— TR

Element/ i & FIFREAMB R LM EPIZILRMER (Type:

major/trace, LA “major” W, SAATHE 4 EZITR & B RN

wt%; BENL “trace” B, i T RE R B ppm) (%

EIAA T S T 45 ) 5

LA-ICP-MS ST 543 Hr i AR IE 12695 -

v" No Calibration: MMEAEMARIETE;

v' Experiential Correct: fR#E£ 505 Y& 5 & o R K IE i & i RL

(Slope) F#fH (Intercept);

v Simple Linear Fit: 5 # $.4 MG 7 ETARIETH 5

v Content-weighted: & BAEL MG I7 AT HIET . (%K
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THERIATT )
v’ Time-drift correction: BB X} %0 I Mr b BT R
TR FERBALIE .
v Corr oxideinterfer of all: XI5 & i) i TR AT ALY T HALIE (X
BEXNEWAIAT) o
+ Standard/btEY R B FAE R ARG ARE R SCA: 732 H A 24 143 51 o

WY T A AR B .  AKR T BRI 5% F 20 Bt 9 B A A A4 D S0 o e a4 T

BAETHEE, QNSRASRER S L hn AR b, )75 EE X LA IR T 3R

BAETFUME (AREEMMER, REASERIE) . XMt T~

AR -

v Delete STD of one element (4 1_Balnk/Na23) : ZIHA itk
B R —AI0E (A0 1_Balnk H1#] Na23);

v Add STD of one element (4 1_Blank/Na23) : Fik#afE 55 #1E;

v Delete one STD completely (#1 1_Blank) : fJ5I&5EAKAE;

v Delete all of one STD of one element (4 Na23 [jfif £ Blank):
B BRFEA 5 2 TR AR P A 40 A (3 Na23 #7 Blank) ;

v Add all STD of one element: 534 & 0% 1 Fi A kL 25 5 5

v" Recover to default: RE BARKRMEBINTFRE, WS 5K

Eik5.

Yy FA
»
{EEJ%I\: FRBEEEEE RS, M “Confirm” 41T AHUT
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2.3.2. TRAnalysis 3 H

+ Calibration method/#R1E 5% v DL B2 M-I F#E: (MRMC-AYC

Calibration) ZAMi-BNRE: (MRMC-ISN Calibration) i BAMR

(SimpMRMC Calibration)
S F T Ko AHR AR BRI R
MRMC-AYC %! XM N
PRGN — TR A
MR BT IH— AL B, DL
TH R RS R 2 X I RS AR

IEfEm GEW GRS |

-
LL Multi-standard calibration

|

Calibration method
Delete isctope

TRA signal selection

TRAnalysis | Display SaveExp ModelComp CwideCorr Help

k| ¥ MRMC-AYC Calibration
MRMC-ISN Calibration
SimpMRMC Calibration

Slope | 1.0000

£ r

(" Experiential Correct

" Simple Linear Fit

I " Content-weighted
[~ Time-drift correction

-

‘Commmts

Results of Standards

Standard | 1_Blank j

" Delete 1_Blank/MNal3

(" Add 1_Blank/Na23

" Delete 1_Blank/all elements

" Delete aliBlank/Na23 [~ AllEle
" Add all STDVNa23

" Recover to default

Confirm

=, W Si29). Wik MRMC-ISN JEMIFR20ERE NARILR, FFMRTEHR

A G BN NAR TR & B MR EREXT MC-ICP-MS {45

+ Delete isotope/MERFEINE FMHTENRIER, BAITRRERH—AF

PR HIEERL, KT oAt R 28 W B AE TC 2R 51 R AE % % i 7 AN B o

+ TRA signal selection/TRA {5 5%3#¢ iR [ <Signal Selection>3L1h ;

Yy A
A )
{f SO T AR, R AT A A AR R 4 A

o MBATTRIME T ZAFNMER, i@ Delete isotope e HER! T

ARSI RR AT RE S HITE AR AT REFER A A AG 7 3 X Fe

WIEES €SP Fe2+/>Fe b (Liu et al., 2008, Chem Geol).
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2.3.3. Display/ B/R3EH

i_ Results of StandardS/E/__j:\‘ rz Multi-standard calibration . ﬁﬂ

TRAnalysis | Display | SaveExp ModelComp OxideCorr Help

*/]?*gll‘:é:]%% ﬁﬁ{@muiﬁﬂ‘ﬁ Results of standards

Corr. Coef Calibration Figure

Intercept REE patterns L4

— —ay, v g . ~7
ﬂ‘ﬁﬁﬁ*ﬂ?{&ﬁ HH Hgﬁ*ﬁ%% ’ Slope Report —L|
Show R.V. sheet

. . . c Show INFORMATION sheet
4+ Calibration Figure / REE pefeiiion N P ——
" Simple ] Show CALIBRATION sheet
Patterns / Report ﬂ‘ﬁﬁl\*ﬂ? f_' Ci..mleml Show ELEMENTSUMMARY sheet U1 Ele.
[ Time-dr Show LASTREPORT sheet
r Show RAWDATA sheet

RIE AR 2 i /REE fhzk | ‘Cmmrs Confirm

U/ s B 2 (R Y L Results of Standards

+ REE Patterns B r REE 12k, vl DLiiid Hide Analysis/Show Analysis

i el / S s kB RAE Pk e A A (4 MAYO7B16) i REE k.
+ A EREHR EAEE AT T

2.3.4. SaveExp/ {43

i— Save the calculated data 'f% |/ Multi-standard calibration [T T [é]j

|
TRAnalysis Display | SaveExp | ModelComp OxideCorr Help

) N . Save the calculated data
TR, DRSS | e o ,
Intercept m Format report cover —L|
+ Uncertainty B LR T Stope 100  Format report data =il

Format fare table

. — 1 Export intensity
ﬁ*ﬁ H@VF%%E 5 (" Experiential Correct Export report
" Simple Linear Fit Export REE patterns I
(™ Content-weighted " DelsteallBlank™Ma23 | AllEle.
+ Format report [ Time-drift correction (" Addall STDNa23
r " Recover to default

cover/Format report ‘Com.mmts Contin
|

Results of Standards

data/Format fare table %

B AR B /X AR TA% A / e 4 A W S R



7CPMSDatalal 1k R %0

23/72

+ Export intensity / Export report / Export REE patterns #ij{g 5

JE /AR IE J5 4 B (s 4
i) i /o BT A R R B
REE fig 73 #2618 BOIARIFFE
SRR PAESCAE R o W] AT
BB R E -

r ,
Q4 Information for Report @
Saving path |E:".]CP_\iSDa[a'J_AICP_\iSDa[a.ED1 1
File name |DEC29B7RepDrt70ptimal
| S e: [yshiin] -
E. Owner |Optional
HICPMSData
& LAICPMSData2011 Analyzer [
[Z] Establishing Hf method
[EQU-Ppihz Date (201212128
SampleType [Tircon v
[~ Samples were prepared by the owner
Next

2.3.5. ModelComp /#0443 34

K FITC I ARIE E B IE I, 2 SRR B TR e (BRIARE &

JE A -

+ Metal trahEREE;

+ Oxide tEanh &AM ;
+ Sulfide #ihEREHAY;
+ Fluoride #¥anh&JE ALY
+ Carbonate ¥ b A AikEREE -

2.3.6. Help/#E BhE B

BT B4 BAE, FEHE B EA
TRAEHEZAD. fif
“Administrator” ¥ H &P R %
THENRIENE, HN BRI SRS )5

B RrRE N B A

|~ Multi-standard calibration

TRAnalysis Display SaveExp [ModelComp] OxideCorr  Help

Metal

I Oxide
Sulfide
Fluoride

Carbonate

(" Delete 1_Blank/Na23

(" Experiential Correct
(" Simple Linear Fit
" Content-weighted
™ Time-drift correction

" Add 1_Blank/Nal3

(" Delete 1_Blank/all elements
™ Delete allBlankMa23
" Add all STDVNa23

[~ AllEle.

™ " Recover to default

‘Commmts

Results of Standards

-
LD Adminstrator

Please mput adminstrator password:

‘ :eseas::e:eseus:el

Confirm I
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2.4. A U-Th-Pb £ (+TREE) oh

2.4.1. U-Pb FLE EHEHE

Pxan D REY SAD B0 IAD BED BOW MM Adobe PDFE)

FETE PAIL

FEETED Comman]

T
| [, Signal Selection - SRM 610 -I A i ﬁ

| Setting Display Filtering SaveExport Help

|P1mse write note here! -

Na23 Integrating time: 30s (73)
s 15 ) ]
Normalized to 100 | Concordance

BGStart 4| | j
BG End ﬂ J jl— FixedBG

SIGStmﬂ J LT ARG

SIGEnd < | J <]

+ JE “Integrating time” ¥ M4 IR BE

+ BB FAE SR XA E R KE (WERBE R G— B3 I K,
IRAY: PG Ry S LA A OF

* WERANRAALR bR MR S 7l , WA Setting sREFE U-Pb
isotopic dating #E A\ “U-Pb Isotopic Dating” JFiEHEF DL B ok -
B[R] Ao 28 bU (BB B 1R 22 MM T “U-Pb Isotopic Dating”
TERER B (PRI 2.4.2 7)) 5

+ AT P b, TTRINETISE Pb RIE. T **'Pb {55l HARMK,
R *'Pb HIEFZEXIREE Pb M (iEA); XTAK *'Pb #£4k,
R 2P RIS F /= AR, AEBUER! WP **'Pb AT PA

F)H ComPbCorr (Andersen, 2002, Chem Geol) #{73%# Pb R I1E-
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VLS9
A
{HzfgizW%%Nuﬂwma&%aM%ﬁﬁ%ﬁﬁi%%MC«wmm

wooH K W oH o om ® o W W w®
“...\ICPMSDataCal\PersonalizedSetting\AnalyzedElementUThPb.txt
7 30
AT U-Pb @ 4RSI B I (AR (5 S AR 4 IR B LB Ak —2L,
VSRS EEER! E20 2.2.6 1 GRE RS 5B X & E A5 o
AERA R A AL Z 1) (A, AR+ 5 B R+ B+ S A - I AT 3 51))
LI 1Y 5 FHAT R AL 3R LU B TR IE - TR S AMRE R M — IR b (R
BUMHTFIIR) » W TC AT S BT, HARR A5 St R e PR,
TEREPEAR -5 B> XTI 7 B SRR S S B (AR EE R RE e (J

91500) 155 XIH -

2.4.2. Isotope Ratio Calculation X§iEHE

'&- ISOtOpe STD LiSt : }Eﬁﬂé&*% IsotlJ;Ratio Calcul_ M

Information

_ |
Sy , . opestore I -
I L. % 43 BB IE 1 S A (4

r Calibration and Correction —

¥ Extemal calhration

95100 ﬁ GJ—]. %) 5 [¥ Tire-drift correction
* Rest lsotope QC/EXtSTD. ........... géegﬁl%ge ............

r Delete/ Add ExtSTD

DI [ A28 43 TR IE B S b — :
i BRiAK U-Pb 4Eisbige || <L G| || G | e |

Uncertainty of external standard

¥ Taking the uncertainties of decay constants into consideration (U-Pb)
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+

Yo WA T AN IE
Delete/Add ExtSTD: il

(Cancel) Zifim (Validate) Jfrid e [ AL /- I IESMRAE L (GBRIA
BCE N B B LR SRR 2 5 5 AR E) 5
Uncertainty of external standard: BEMENIEIEH B iREiEH
Hok B AR E AT 222 CRATMEFHERY 1o H (BN 338 i
HCIRE) -

2.4.3. Common Pb Correction X}i5HE

JEH ﬂé *IJ Fﬁ i imu ﬁg Pb204 y :N- Common Pb correction Lﬂ—hy

Cemmon Pb compositions Commeon Pb Corraction

Hg201 #¢ Hg202 {7

Cwsctedb}fm
Pb &IE ;H\:l:l:l’ E' Pb Hﬁ’fﬁ 207Pb/204Pb  |15.628 Corrected at Ma
208Pb204Pb  |38.630 e -
(Common Pb compositions) |

A AR AT B E GBOA R,
TSN -

2.4.4. U-Th-Pb @ MITR G B AW E

*

SE SR X EEFEERE, B “Setting” 3 M d Y
“Multi-standards calibration” # A (Z)/MatR ESR HE BV AT 370 R &

BIFERHRRE (R 2.3.9).
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2.4.5. U-Th-Pb i EEEEH L

+ EIEEMIET R, B 2.3.4 3507 X e
+ U-Th-Pb FALR@4EMR & HPTAR A 4R iR & B TR A R 42

i3+Us Th. Pb 8B TAEE.

O A
)
{f IS AHER R U-Pb 425 5, %57 Isoplot £z U-Pb

AR 795 S0 OB 13 R M (ho) EVREHERT T 351

2.4.6. U-Pb B4 FIHLR 2 BB IE SR I R IR (&
B3R B A PR IE SR SSB 3%, HHEARA

sam std sam std
sam sam std 1 t -t 1 t -t
R — R %* R % * (l _ meal + * meal
cor mea ref R std t std t std R std t std t std
meal mea2 meal mea2 mea?2 meal

Roven 1 Roo 43+ 3 SR A% i ) 2 144 i) 62 36 AL AR 1 5 1 TR 2386 BRAEL, R AT ]
PRSI std B AR PLAEHERRE, Roce, 1 Roca, 230 A ZEAE St B /5 196 U 52 )
PRSI std BFIRIRELAE, 7t AT toc, 43 Ak it e 20 /5 15 Ul 52 )
PER MR ] (BRI DL O AR IR AL

[F) L 28 POARL 20 SRR IE T S iR 22 A% 3 508 -

i P jz +[tttd __tf":g?l o jz

1
2 2 (1_ std std 2 2
— std std
_ psam O-R,S“Z';‘ O-Rf;? { tneaz ~ tmear Roeat meaz ~ tmeal  Rpeas
Tran = Roor * || eam | +| Raw | * S
ref t -t

mea

tsam _tstd 2

_ meal meal
std std std std
tmeaZ - tmeal tmea2 - tmeal

std std
Rmeal Rmeaz
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Crse s g s O WO S BINRERBGHIREE . S st HEZEAE YR

TRSEBES FEAE SIS P I SE R AL A std BB SE JBE o
SRS MR 22183 (Ludwig, 2000):
U-Pb 4RI KR -
t= IN(H252TPD/ PP ) | Ay

1 0-206,206 238,235 L e . -
0y = Do 25 * 1+206,206F§’E)//238,2L;5U (A Fe 22 I AN o )

2
O 206,206 ph/238:235

2
14-206.206p} /238,235 o, . .
—tx + (EJE BRI A 2 )
o In(1+2oe,2oepb/238,23su) [/1238’235J SRt e

Pb-Pb FMA & :

r=u(e™' -1)/(e"" -1)

r :(207Pb/206Pb)radiogenic

u :(235U /238U )mday
) _ ("= -1’0} + (ute™=")’o;  +(rte’')’c;
t (uﬂzaseﬂmst _ rﬂzsseﬂmt)z

Assuming no correlation in the decay-constant errors, and ignoring
the ~0.05% error in u (Garner et al., 1971), since its contribution to the

age error is always small compared to that of the decay constants.
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2.5. #5f Hi AR

AeERES A HE ()AL B I R AR 2R A 58 4 0 20 A 7 B ST (ST Sk
_List.exe), FHi XA RKENBIE 13 MF4F FEGIRICE R G ERLF 07
B FIEM A, R “Calculation/Calibration” B nJ 58 B gl 2 it
o NS HEE “Display” sl JIuh] Bk
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8] Moozt
T28p map Smy WA wED IRD BED EDm WEH ke RHE
MR . P e

B HE FIALR B AC PR b DO 28 Bl om0 5 R AR SE
WBRE H A5 SRR TR A BB IE B E R EAE -

2.5.1. Hf FAL# 4 Hifs 5l

i

HI LR A BB X [I Sl selecion - 0t TR

Setting Display Filtering Save/Export Help

YR U-Pb A RAY A || [P vremieber! ’J
Integrating time: 34s (34)

[~ Shown Element
. o e [Yo171 =[5 4] | a3
WRERTE (RR22W)e | e [0 ], o

BCC/DM Age 176EL0177ELE [ 0.282019

BG Start 4

:
BGEnd « NI=
Gt 4| | >
SIGEnd 4 I
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2.5.2. Hf FALR 5 1B IE

}f‘:‘:ﬂi‘ ISOtope Ratio Settlng rLD_ Signal Selection - GJ-1 -‘ ‘ ﬁ1

Setting | Display Filtering Save/Export Help

ﬂiﬁ]\ Hf Iﬂ{j%ﬁ%&‘ﬁﬁzﬁmi& v Fixed integrating time I J

v | Isotope Ratio Setting

Uncertainty 3 J = j ==

ﬁxj‘iﬁﬂio ﬁﬁ#%ﬁiA%Fﬁ Hﬂ$‘4\ Delete redundant data 1
Multi-standards calibration _zl
ﬁélﬁliéﬁﬁiﬁ‘ﬂi% Yb. Lu. Hf Iﬁj BCCDM Age | 2700 176HE177HE | 0282019
BG St 4| |

L 2% W & 45 F vk S0 o B BGEnﬂﬂJJ

(FF) b3 R R P fg | o=

SHERIE (M ST Tk o ARG ED bR HE RT3 FF (GRS Y
FF {H.

-
. N R Isotope Ratio Calculation L i l M
PR EMEAR A EAERER | | o —
. oope oL O
Average Fractionation Factor (FF) Calibration and Correction
_— 01500 NOWV23B03 [¥ Esternal calibration
iE ﬁ % ;lﬂz j:u ﬁ i/+ ﬁ l?‘}Hf-'l??HfI -0.5009 || -0.4932 [v Time-drift correction
\ 1737171V -1.0372 -1.0184
A RRE A
(+ Using synchronous FF Apply to: Reset isotope
~ (" Using linear average FF [~ All samples QT
%uﬁqﬁ}%ﬁm%ﬁ (" Using grand average FF [ Current sample
I Ignore 176¥b176Lu interferences on 176EE Delete/dd ExtSTD
4 S A (8 4 :
\4.5\322&@{&;&1]‘1‘551E ° Uneertainty of external standard | v
¥ Use 1= of the praferred ratios
j_l j Cancel Validate
@m\lﬂ% 176Yb\ 176Lu Xj- 176Hf H@
T (AT TRKE) -

+ BMTEARR. ARESKE. FmERUAREEAHESEER, FHEOL
FphE AR MR RAMESRE R R R A (MR RRF) , HibfELld
HAEA Lu-Hf RACREEEN, B¥ARICRAS M2 EET.

+ “External Calibration” ¥/ EBIMARIEH;

+  “Time-drift correction” &/ LRI HEBIEIE ;
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+ “Reset isotope QC/ExtSTD” HHi @ H1T IR IEMIMREL IE #4h

R o ARUERE S 24 FR7E Isotope STD List W
+ “Cancel/Validate” ZBRZisin Wi € QC Mk ;

2.5.3. &f HE AAMRARSEH R AKX R ino4

T (DM) KiiE#z (BCC) LA RIaH#HE L BCC/DM Age
HNMEAE DL - 73 41, 72 Sample Age Hm] DU\ 24 BIRE i B4R 6, DURE T FLeHI(t)
1B
+ AR e HRATRA A XK SH:

(176Hf /177Hf )2 |
176 177 0 —-1/x10°*
( Hf / Hf )CHUR

&' (Hf) = { 1(71676Hf 1/71777|_|ft)tspl
CPHE M H) cuoe

(YOHE/TTHE) =(TOHE MTHE) —(YPLu/MTHE) (e - 1)

(“°Hf /TTHE ), ;= 0.282772£0.000029,  (*°Lu/"HF )L,z = 0.0332+0.0002

(Blichert - Toft and Albarade, 1997, Earth Planet.Sci. Lett.,148 : 243 - 258)

A =1.867x10™ y™ (Soderlund et al., 2004, Earth Planet.Sci. Lett., 219 : 311-324)

go(Hf):[

—1}104

4 TDMI %ﬂ TDM2 ﬁ‘%ﬁﬁ%ﬂq H@Q\\iﬁﬁi‘ﬁ :
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T ~ i (176Hf /177H.':)(S)pI _(176Hf /177Hf)0DM
DM1 —

ﬂ« n (176Lu/177Hf )gp| _(176Lu/177Hf )%M

Tomz = Tows = (Toms 'tsp| )% (foee - fsp| M(face = fom)

flaim = [(176|—U/177Hf )Spl IC7Lu/MTHS ) cHur _1]

("OHf /TTHE)Y,, =0.28325,  (SLu/THf)Y, =0.0384 (%fRifff,,, =0.16)
(Griffin et al., 2000, Geochim.Cosmochim. Acta, 64 : 133 -147)

foee =—0.65 (4 Rudnick and Gao (2003, Treatise on Geochemistry) 1)
KB 5E 4 T E 45 (Lu = 0.3ppm, Hf = 3.7 ppm)

FUTTEHER TS R B se o ouf o =044, f,c =061 f,. =-0.75

V- A
1 JEK st Nu Plasma i, 7 MC-ICP-MS BRI,

VA HE [ AL BOHE W N S T MR BT b IR AL R B )y, JRAE
“AnalyzedElementHf.txt” X IEMEE .

Lu-Hf [6) 67038 53 AR IE R FFe 805 3. XF 7°Lu A 77°Yb X VOHS )
FHANBRMARGEHEFZR 7°Lu/ " Lu f1 YD/ YD WE, @i Lus "PYb
W55 T A BB . HE FALR MR E iR 2443057 X5 U-Th-Pb [
REFEMMLL . A RAHMA Lu-HE [FW A2 4B IE R ) 51 SR Liu et al.
(2009, JP).

AR HE [7)A73R Bs A PR A B0 2018 PR - 50 SRR RIAL R P T

Rtrue
2)' R M2 -
R e = R measured * M —log —  |= f *log| — |=> f =~ measwred /
M1 R

measured M l ( M2 j
log| ——
M1
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® '""Hf/'""Hf = 0.7325 (Blichert-Toft et al., 1997, CMP)

® '"Lu/'"Lu = 0.02656 (Blichert-Toft et al., 1997, CMP)
® '"2Yb/'"'Yb =1.5264 (Blichert-Toft et al., 1997, CMP)

® '"*Yb/'"'Yb = 1.12346 (Thirlwall and Anczkiewicz, 2004)

® '"°Yb/'Yb = 0.78696 (Thirlwall and Anczkiewicz, 2004).

TR TR G E A A P YDy LufiHIpg &5, X85 A HEF ALK 00 B
M AERREEE A InternationalMaterials RCV.txtH491500f1GJ- 14BN

TOR & BAIEAMR (T ).

Hicrosoft Ezxcel — Internationallaterials RCY

] e &HEE MEW #HAO #A@ IS@ #FE@ FO® BN Adebe PIFE
IRNE=A = RENIE REUR T U RN NI R N0t YO NN 1 1 7] el

1191 - =

T | T [ = [ = E a | H N 1 | K
| 1 |Mate Mate Type Eefils Mamel — Mame2|Si Sifwtdh) | Si020wtys) 5102 Li
2
[167|Metal Laser Element | Eef CBW01398 1398 214
168 |Iletal  Laser Element  Fef CBW01309 1399 0.089
168 |Metal  Laser Element  FRef CEW01400 1400 0.720
170|Zircon  |Laser  |Flement Ref 01500  91500| 152662.3 3260, 326000
171 |Zircon  Laser  |Element Ref Gl1 GJ1| 1530732 3LTTION 3277708
172|Zircon. Laser Isotope  Ref 915000 91300| 1526623 3260 326000
1173 | Zircon Lager Isotope  1s 91500 91500
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2.6. JEmis JARAH Y EERE LA-ICP-MS 7 Hram it #

Ak BB FR AT B AR AR i 2R R B “Inclusion” .

|/ ICPMSDataCal - Initial Setting

S

Calibration Information

| 1= &: [yshlin] j
= = [Agiem e =]
ESICPMSDataCal I

'S V_Example

" U-Pbage/Ele. content [~ SP

[Z SEPO3COLD (" Zircon Hf isotopic ratio

[C]sEP03CO2D {+ TRA element content

[ sEPO3COD

[;] SEP03C4.D - " ISOTOPIC RATIOS
SEP03C LIST xls " Caleculate Fract. Factor
SEP03C_Report_meltin xls . .
SEP03C_Report_mixls [~ Load pre-sxisted satting

SEP03C_Report Optionalxls

" Solution analysis
{*
o
i

.-"s.tw.l}-'&is]nf}rn.ﬁon— S ~
Samplefype [FEREE  ~| \

/
s e N

External standard for isotope ratios

Analyzer I—L|
Sample owner |Optional

Prefix of data filename or Analysis No.

SEFO3C

Calculation/Calibration

2.6.1. BAANMEZEIK LA-ICP-MS 4#fa %8

“Setting” FEHMTHY

&,

BZEAR S M5 G R BT EHERS I 7 27 £ (Host) 5 5 B3 X Il Ak

“Delete redundant data” F3EM kR %2 5038

T RAT-EBRIERSMS bR, R “Host” #4MIME S ATAIE

“Sample” HAH {55 -
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] 66 REE WEY WAD MG TAD BEQ BOW W Adube ORE) Db
—Li Ha2d Mg2s 27— —Fi — — il SedS THF vH
e et St ” s v 20 e
ein P g—— R W Y P -
R — —wm Tam am PR R pa—
1E+08
wal 0 smemee e = == _D,s g!!.ﬂ 1.(|v\(_ ----- M1 £
ey 1 | Setong  Disp
[P ; | . [P e s e =3
s | 1 | e ::zmm Ol _jgmm &u‘nJ
| R e =N . =l
! i A Foire [ 075 | S ]
s |4  — - . Homalizsdto| 100 |4
| -
! i + ) 9.‘-sm-.ﬂj 1 ﬂsJ
fotmemem gt BOEs 4 12
[ j ok 1 HM St « | =]
L N T == 1 i
i Aps . £ L
AT e st | O
i : !ﬂq y ac8d < | o L
i i f
e M S AT i
| . 1
R
et = [ . Lo .
1Estn
@ 10 ) X 40 ] (] o 0 W 100
Timm
A i L s T e TrR s Aitrosaft bxed 1 Sl selectin o = Y AT RT o W1

56 AR SR KR, Wil

i “Setting” FEHAETH

“Calculate Inclusion/Host ratio” NI EARKTEESERH

2.6.2. ANMIREK TR BEERITH

&

£ “UHHBRETREER
W, FRESmEE (1) BEERS
RAEF (2) FBRFEAH TR X
AR AR RS R B
X, CFHEAFLLRATHE B4
TTRE R TRILE. THRSER
B Kdpeywgo & EFPHIERBER]

PASR A A AR B 7 A4

IN Signal Selection — SRE 610

Display Filtering Sawe/Export Help

Tneertainty 4

ting tirae: 40z (121}

Fixed integrating time
Delete redundant data

W Calerulate Inclusion/Host ratio
Multi-standard= calibration

BO Start «
BGEnd 4
HIV Start 4

HM End 4
S Start 4

]
3
]
0
»
]

SIG End o

|

AT AR AT B B — R A i
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FETY.
® FIHBAITLRE BMPREEMA

n Sulfide inclusion

eI RN AT Subtracting host  Help

Silieate ity
B, AR S B R G A W e [0
Fluid inclusion = Bulk component

% (BPi%3$E: BulkCom #4714 Elements for subtracting host Siicps) Hosti{Host+I}
5i20 -
Gtenvabie| 0
I~ Use same matrix for all inclusion
Recover

—4b) BT, ik

FEE T YA R R
ho

o e ERAKPAEFITR, WAk iZuRFAARMELLE cps (HEIT
FERMEBOR O RMBRILAR . 27 X 5 P AR HRE -

X]

n Sulfide inclusion

Inclusion type Subtracting host Help

EEEAFRITER, RATH
Frigiit, 1%4% BulkCom;
XA ERMCR B E
RN,
BulkSal,

orponent for normahization

BulkCom - 1a0.00 xof Fexl 1.00

B3 = Bulk salinity: BC = Bulk component

Eletvents for subtracting host Sifops) Hosti{Host+R D)

P | oo [
Orvenvahe| 0 é J

[", Use sare matrix for all inclusion ‘

1

KH cps 75 HFEARES,
NIRRT P AR TR B REESH
B ERARAARLE TR . ESYR /g
TR LA o

PR BT A AR AR
G — M0 iR

® FIFITCER ILEAMITR Kd EHIBREA R F T4 Fh R R ik
® FIF Kdpe/wg FIFREEAR I EIGE T X RBE AR EEIE, Kdpe/y, (H—H

4 0.3+0.03,
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XHUBREEAA J s A A AR TR & B B, nTLEE N bRE (i
B — TR AR AR T IH—ALAL B BT N ARiZEEAT (34 BulkCom) (Liu et
al., 2008) . QIR TCWAMEIETFEH N\ Fe*'/TFe MHAE O TRkl %
i\ Fe,S it x W{E) o XA A AT ERE B e Bt R BRI AR, “N
b7 BERT AR BAIER, WAl “BiE”  (BulkSal).

SERR A XA, FET ks E, BN ZIMARIE R E, ik
BARIETT X, RERANTTRORIEML, JFREEZRE ER 2.3.1),

\‘ » i
{EE}E'\ . ZEALTRR S BT, AR FiHeinrich et al.(2003)

W7, FRYE SR AR AR O R T e B . AR BN SR
Fif &8 e R AARER . 8RBT E AR AT :  NaCl equivalent
wWt.% = Cyaey + 0.5 * [Creoy + Crecto * Ciacip + 5700+ | (Heinrich et al., 1992).

3 M St PR A 2 20 A5 SV s v 22 P X 2 A TE 28 48 =R AR
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2.7. Liv Sr i RBIRAL B

AbPE Lis Sr RALREARNS, R ZAER A EE R T IE A B e B

NOV_LIST xls

r— Calibration Information

I Neptune

e -

(" U-Pbage/Ele. content [~ 5P

o
" TRA element content /7

& 150TOPIC RATION | j

~

QC standard for isotope ratios

N
\Analyz&r

|
,Sample owner Ioptiﬂﬂﬁl

I
" Calculate Fract. Fac?r 5t
Hf
[~ Load pre-existed settizkpb
~o

N

(" Solution Ana. [~ Ohdde IntCor,

¥ Rock standards
 Mlulti-eleraent solution
" Tirne-drift correction

4
Prefix of data filename or Analysis No.

—

Caleulation/Calibration

sl Calculation/Calibration #3355, BB FAH :

BT @ o uEEL

izAp sSD WSy EAD mTo IAD BED EOW MW I\ Signal Selection - BHVD-2G
Companit TEER 1e ] BEC [Setiing Display Fitering  Save/txport Help
Raf |
T AR BRI Ftaia CE T CECT T T
i mMllAD BHNVOLG ExrCaiiig 07087 Q00003 07087 Q00001 0000
b dmlTACE BHNVOG EarCalitd 00k Q0000 070H7T Q00001 0007
4 JmlIA DHVOIG LarCalitd 0.70HF  0.00003 0.70H7 Q00001 D008
¢ ExrCathra 0.70346  0.00003 070347 0.00001 000!
T ExrCalftd 070345 0.00003 070347 0.00001 0002
1] ExeCalitd 070344 000003 070347 000001 0004 LU
£l 070335 000008 070311 000001 0008
070323 D.00008 070311 Q00001 4N
2 o @ 0811 Q00001 Bosan 4| [ ]
ExrCalsid 0708 Q00008 DI04 QONO1 00 BGEad 1 J |
L roawace manon Fearana nindae anaond. R o
sosa 1] G
B 1290 SN 1360 Bamenas BSEME 55"
Tntagral ——
Li st ——letagral —
Time Time RN N R
s = E 5 s = % ] EEEEEZEE Lz EE
Jpaar L. s iy o 8 b L EEEEEEEEEEEZEGEE
omn
1E=01
e
a a
1800
I
5 1201
1E.01
L |
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o SR BB A HE RIALR B AL B g 2 A ] o

Sr Iﬁ]’fﬁ%*ﬂ Hf Iﬁj‘j% %ﬁ% IR Isotope Ratio Calculation‘ u

Information 87Rb8SRb

S oope oL R -|
&&}\J\—ZF‘&IE ﬁ Yjﬁ‘?*ﬁ ,fu o *IJ JEH ISOtop € Average Fractionation Factor (FF)

BCR-2G NOV29401 [l Extemal calibation

Ratio Calculation XJFHERT Pz || | 270 [ 432 1 Tt i

BCR-2G as QC/ExtSTD

r~ Calibration and Correction —

% Using synchronous FF  Apply to: i Resetisotope
=P AN 5 =) ) :
*%E{i%ﬁ%&ﬁﬁlﬁmﬁﬁ\ IE?'ZI_( " Using linear average FE [~ All samples i QCExSTD
" Using prand averaps FF [~ Current sample
[~ Ignore 87Rb interferences on 7% r Delete/Add ExtSTD

i&?ﬁiﬁl‘ﬁ%"ﬁﬂ% ("ﬁIEE"E)J\' i%‘ﬁ %) Uncertainty of external standard————————— | v[
[V Use 1s of the preferred ratios .
jJ j Cancel | Validate |

AR WA S AR B IE (R H

Remove 8% Recover 3#&HE17M

IR Isotope Ratio Calcula_ u

R SRS A B SRR TEARHE) o iy —

r—Calibration and Correction —

St [FALER 23 A H 8 Rb T4

BCR-2G as QCExtSTD

Eﬂuﬁﬁw‘jﬁiﬁ*% 87Rb/85Rb Reset isotope
QCExtSTD |

HS{E El’f] jf?jz:‘i&?ﬁ“ ( ﬂ-ﬂ:m Tong et Delete/Add ExtSTD
Uncertainty of external standard———————— | | +|

al.’ 2014) . ZIJJselsnftheprefmedmﬁns j — | ——— |

Li [RIhi 28 7 1RO, R a1 A

FRIE (HAERN Xu et al. (2013)),
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2.8. BB RER

XF e Ak PEECR W e T @ A O W4T . (1) 7 ICPMSDataCal e
“Main Functions” A i  “Change calculated data” (WL TFE),
ARIGHFEC - _DataSummary” X4 ; 8% (2) #£ ICPMSDataCal 1 “Main
Functions” 3 B F #% $ “Calculate raw data” 5, #H “C# L

_Setting.xls” XHSACHKE (COFHBIEEEAIELL) .
(e .. . X

MainFunctions | SignalSelectionTips ReferencesForCitation ResetUserType UpdateRecords IR Help

Calculate raw data off-line Ctrl+R

Change calculated data Ctrl+C
Calculate raw data on-line

Calculation coefficient of element and oxide

Major & trace element content
U-Th-Pb isotopic dating
Li, 5r & Hf isotopic ratios

Bulk analysis

Mineral & Glass

Melt/ fluid ineclusion
Sulfidescarbonate inclusion

LA-ICP-MS

Lé Select the calibrated data file ﬁ

e [yshliv] =] Thelastfolder | i

=T " Solution-ICP-MS Analysis

ENICPMSData 110830_DataSummary xls "
pu G CED DD 200TUPbDEC29B_DataSummary xls T
(L] Establishing Eif method 20118tTun25 A DataSummary xls
[JUPb bz 2012HEJANOSA_DataSummary xls 1

. APR18E_DataSummary sls 3
Copyright belongs t APRY7 DataSummary xls

AUGO3A_DataSummary xls
AUG29 DataSummary xls
AUG31A DataSummary xls
DEC29B_DataSummary xls
FEB0% DataSummary.xls
FEB0PE_DataSummary.xls
FEB0OC_DataSummary xls
FEB09d_DataSummary xls
FEB0YE_DataSummary xls
FEB09f_DataSummary xlz
FEB09G_DataSummary xls
FEBOSH_DataSummary xls >

Next
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2.9. LA-ICP-MS Z3-#r$ 45 SC i 4b B

1 ICPMSDataCal F # W # /4 “Main functions” 3 ¥ F i% #
“Calculate raw data on-line” PIAJ7E LA-ICP-MS X BLAMRE i i 43 M7 56 %
J5 B I HEAT B AL B A B L “LA-ICP-MS Ak PR R 1 &
M GEW 2.1.). £ “LA-ICP-MS 4 #i8udi R Wb BEE” T, “Signal
selection” XIFHET 5 Bl “Load data” #4l.i%4#41 R DA\ LA-ICP-MS
X EAE BT SE B R SR B . i “Load data” ##4)E, ZAHRM
AR 25 TR L2 BRTEXS BEALE , AR5 T DARSEAE -5 AR AR 5 X T HEA T IR %
PR B R 2 o
Bl cvsosscasz AN )

MainFunctions | SignalSelectionTips ReferencesForCitation ResetUserType UpdateRecords F3ZHE  Help

Calculate raw data off-line Ctrl+R
Change calculated data Ctrl+C
Calculate raw data on-line

Calculation coefficient of element and oxide

Major & trace element content
U-Th-Pb isotopic dating
Li, 5r & Hf isotopic ratios

Bulk analysis

Mineral & Glass

Melt/ Ffluid inclusion
Sulfidescarbonate inclusion

LA-ICP-MS
Software for data reduction of LA-MC-ICP-M$
SN-ICP-MS$

uthorized user: Yongsheng Liu (CUG LAICPMS)

Copyright belongs to Yongsheng Liu, the State Key Laboratory of GPMR, China University of Geosciences, 2008

Yy L
A )
{f SN EIIAEL BRI, I A R S SR A

At
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3. ICP-MS ¥ ¥t H

3.1. ICP-MS % i8R PRI 4R 1 B

HEEEFREEEE “Calculate raw data” JgH ¥l <Major setting for
calculation>XiEHE. 3%F “Solution Analysis” J5, MRIEEFEEBIMEFEIE
XM “Rock Standard” (EHAakrdERES) BHF “Multi-element Solution”

(ZILHRAFAERH) - “Time-drift correction” Jg AT R MR N I35

B IET 5.

ICPMSDataCal - Initial Setting [

— Calibration Information ————— ~ Analysis Information————

IAgj.lcnt jlcsv | Sample type | Wholerock

a el

£ ICPMSDataCal -
3V Erample wrentQC - QS - |

" U-Pbage/Ele. content [~ 5P
External standard for isotope ratios

" Zircon Hf isotopic ratio

" TRA element content

Analyzer I .,I
" ISOTOFIC RATIOS I vl

AL12001 1.068:0.602% xl Samp! . -
511058.2ls e " Calculate Fract. Factor SRS IOphanal

51108351z i etting
I d rizted zatting Ni
LUl = Prefix of data filename or Analysis No.

. Imznm_l. 050, B52
{* Solution Ana; [ Oxide IntCor.
¢ Rock standards

" Multi-element solution
" Only time-drift correction

Calculation/Calibration

+ R A ARV BT B S 5
+ HUSNE R OMETF AT E ity GLake it 5 o a8550)
+ FABEAEREEERS GRIAA QC), LT MFRBIIE, WAL
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N SEERE AR AR TR, U BRIA D To M ot 5
* JEFRSHETEAA T IAIE RN HEITAIE) RAAMRRIET AW Zhao

et al., in preparation).

3.2. REUEHHRBRIE

Fii “Calculation/Calibration” #4l)5, Hzhi#iTH HEBRKIETE.

3.3. AP HERERE

I AR IE T SR, BN A 5 -

(3] xHE WRE REW MAD WU IAD BRMO BOW RBE Adobe PORE
Calibration Figue of T Li 10

TOE+01 . 9

sh
.%:

Vab
7

i
i o o000l Multistenderd calibration =)
; - ’ : ¢ ® I -TRAnalysis ~ Display  SaveExp ModelComp  OxideCorr — Help
° YE Com.Coct. [ 1000 | || ¥
01 \ Intercept Element [7Li  +|[Concentration |
1.0§ N Sope [ 1038 Standard [ BEANK B

2ol | © NoCalibration [~ All ||  Delete 1 BLANK/TLi
1 ¢ Experiential Correct " Add1 BLANK/7TLi
" Simple Linear Fit (" Delets 1_BLANKUall slements
J " Content-weighted (" Delete alBLANK/7Li [~ AllEk.
H 3 g 0% ¥ Time-drift correction " Addall STDIT Li
¥ g I~ Con oxideinterfer of all (" Recover to defult

+ “Display” B R “Show results of standards” wJa/ Eskite

GIER

+ “Display” 3£ ¥ F iy “Calibration Figure / REE Patterns /
Report” A AFEAMRZIE TAE M4 /REE M4k / 43 Brife & 2 AERE DI, DA
FERE S Y BEMER. “REE Patterns” FAJ Hide/Show



7CPMSDatalal 1k R %0

45/72

Analysis A DLRRE/ SBon 8 E4E i o

REEE, DAERENARICE o

iF-

v

v
JL# ppm)

+ ZAMARIET REH BRIE.

SWHIE ) B B ARIE

HEMELEMUE REEE

BARIE R EMAY TREE 7~

A (R 2.3.1 %5).
XA B B 5 T AT 7
B GEIL 2.3.1795).

3.4. A TMKIER
PR EREE

Mo 2 Ah bR B IE X 56 AE i
OxideCorr/ FHMMIE v H A

EIXHEAE, BB THRES

+ <Use Element as IS/normalizing element> B4 X E0HE T B EEE

“Element” #5451 F51) FHEXTVA 1 B0 FI Ot B i F& AN ) «
WS AVLGERRA DB R” & “BEHFR” #ITES
BOCEAE: FAVLER S b B IERA AL (B REITTE% S

r
LL Multi-standard calibration

TRAnalysis Display SaveExp ModelComp OxideCorr Help

Intercept 0.000 Element |7Li  +| Concentration |
Slope 1.058 Standard |1 BLANK |

" NoCalibration [ Al
(" Experiential Correct
" Simple Linear Fit

" WHFE1_BLANKTLi

" F5hnl_BLANK/TLi

" WifR1_BLANKMERE

O MFEEEPBLANEK LI [ AllEl
" FEEERSTDTL

(" Recover to defanlt

" Content-weighted
[v Time-drift cotrection
[ Corr oxideinterfer of all

‘ Confirm

Results of Standards
-

L

S5a=)

A2 A8 SO NKEH AT Hir A\ X8 R O B &

-
F== Setting of elemental variation plot and others

" Count variation

Variation range of one element: | 5 %o

[~ Highlight QC sample

" Content variation

{+ Show linear fit

" Show average value

Total Gas Flow |1 05

| Internal Standard Concentration
Sol. STD (1st) Rock 3STD (2nd) Sample Sol.
ED | 10 | 10

Ce0/Ce | 00602

Confirm

—



7CPNSDatalal 1% R 9% 9B 46/72

o QC A an LA o

3.5. KA BIE Ehl ik

PR BTG, B SaveExp/fRAEMIH 3¢ A B &R

(W 2.3.4.)

NN
»
{EE JSh - 1 FAgilent7500a4 HAHRAGOffline i B, {EOffline Ry i

AT — AN AL BB SO AR CYRT) SO GETTRER 7EEdt
Custom Report i BLFE R T sl h TG IR 55 AEIR) - fEHT @ DataBase
[ifDate AcquiredfiData File NameJy RN G5, HHATEER L.
RFIfSequenceffit, MikiESample Name FMMisc InfRUf# 5 S48 4 BE -
MBS TR TIEIE, MAHE “MixedMultiEleSTD.txt” SCf:H
Wil Z R AR (1 “OxidelnterferenceCorrection.xls” Hrf#44

FR—2) o
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4. HPOANMHEARE

4.1. MIRICARFIFR

“\ICPMSDataCal\CommonParameters” S} 341&4 T s S,

ARERFIBAT AN R ST 6 B S BB L

ElementsMName &l HflsotopeRatios
Hflzotopes | ICPMSInstrument

.| Importantinformation InformationSheet

@ InternaticnalMaterials_RCV InternationalMaterials_S5V

|| Laboratorylist LilsotopeRatios

B Lu-Hf calc | Lu¥YbHflsotopeRatios

] MeaElementMass MormalizedParameters
MormalizedParameters_old PblsctopeRatios
PblsotopeRatios_old | PreviousDataDir

| ProDataType __ RawdataFormat

__ References _ SampleType

B] SrlsotopeRatios & TempFileForHflsotopes

& TempFileForLilsotopes & TempFileForPblsotopes

. UpdateRecords

“\ICPMSDataCal\PersonalizedSetting” (RGN E R

A58 F3% T AR 5 2 A Clsh i Sk

| AnalyzedElementHf | AnalyzedElementUThPb
| AnalyzedRecordFileName | Analyzer

& CommenReportMadel | DataFileNameSetting

| IsotopeStandard | Laboratorylnformation
| QCforElement | SamplePreparation

| Setting _ UnReportedEle
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4.2. MEALIRE

QR TR NS & R 28 A AT N BRI AL BN 5 4% DA T M)A 3R Ee
% & & &% &, W% ZE 4 8 & % X X
“.....\ICPMSDataCal\PersonalizedSetting” H & X & 3 f#
SampleType.txt +  Analyzer.txt -  DataCalculation.txt I
IsotopeStandard.txt 5t EH B H 2.

oo i Eom o R RANRAE N E TR
“......\ICPMSDataCal\PersonalizedSetting\ Setting.txt” < f f #E471&
Mo U EE— 58 AT BIA EOC BRI R B i R R R A AL
B, WREAN NEIEITB R

e

| Setting - iDE& [ |[-E1 5]
MiE SEE B0 =ZBFN  EEIH
E:AZICPMSData\Laser ICPNSDataCal -

E:AICPMSDatas2009501ution

-

AR MM E Mo R A B YW R, 4 TR R E XM

€«

------ \ICPMSDataCal\CommonParameters\InternationalMaterials_R
CV.csv” B 2 IR 25 A% U N ArAE Zodhs B mr Gy A\ 2 BT R R BT R B
BIWT, SAACHEIRTT AN VUL RE) . FE, S07E B 511 2hr P R
%A1 ( “Solution” MWL AR MEN T, “Laser” JgIERAIX 54 i
WHERR), 18 C FITEZARMED IR ( “Element” RoRiZAnikd i il
KIZIETLR &, “Isotope” FKrmiZhnik I RAZIE W ALK 48 o 4RI — 4
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Fehm (A191500) BRAEA TR & BALIEARHE, XA IR L3R LR IE AR, T
243 BIFNTEER & AL IE AR UE TR AL3R PR IE bR e 23 SR, T A v A 52
HIPIAT o

] rHE &80 WEw #A0 S0 TEO #HED #0w  #EHe

& | B | ¢ I o | E | F | o [ 8B | 1 ]

| 1 |Mote Hote Type Reffls Harnel Mared |51 Sifwtie)  SI020wti
2

Z Blank Solution  Flement  Fef BLANWE Blank 1} 1} 1}
| 4 |Andesite Solution  Element  Ref LGV AGVL 275077 275077 58.84
| 5 |&ndesite |Solution  Element |1s AGYV-1 AGVL 0.52
| 6 |Andesite Solution  Element  Ref AGV.D AGVZ 277000 17 583
| 7 |Andesite Solution  Element |1 AGV.D AGVZ 0.35 1N}
| 8 |Pasalt, HoSolotion  Elerent  Ref BHV(O-1 BHVOL 233460 5 2334605 4994
| 9 |Basalt, HaySclution  Element | 1s BHV(O-1 BHWOL 0.54
|110|Blank Laser Element  Ref Blank BLANEK DI D.I 1}
1111 |Glass Laser Element  Ref BCR-2G BCERIG 254320 54.4
1112|Glass Laser Element |1s BCR-2G BCER2G 1870 0.4
1113 |Glass Laser Flernent  Mote BCR-2G  BCRAG
114 Glass Laser Elarent  Ref BHVO-253 BHVO2G | 2304775 483
115 | Glass Laser Elarrent |1s BHVO-25 BHVO2G 4675 0.1
1116 |Glass Laser Flernent  Mote BHVO-2G BHYO2G v H
117 | Glass Laser Elarent  Ref BIRE-1G BIR1G 2220625 415

(U SO - | N VAR~ S = A= N s S (-S| N VA B R
“ooenns \ICPMSDataCal\CommonParameters \PblsotopeRatios.csv” B}
F \ICPMSDataCal\CommonParameters\HflsotopeRatios.csv”
2 £
RERPERE \ICPMSDataCal\CommonParameters\LilsotopeRatios.csv” H
W Pby Hf. Li 28 [RA05 HAH

R w EME AR L SR E R WRE, WEX
“ooenns \ICPMSDataCal\PersonalizedSetting\ Laboratorylnformation.tx
7 SCPRHON RICE (AHBAAL SRR ARR BUTIK S5 BIAT. Repkm b
AT BB R R TR E A
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AR ICPMSDataCal i B 8% W, a) &5

1. &% “Laboratory name” WiZifft 47 MM AR 2 /7
e LI ERBIKF M “Laboratory name” #EIZLKERLHES, H
BN “CUG User” o AEAHRAA FRIKEH S S, W OREA
NAE A8 AR BRI T , 75 3EAE R R SO FAT 3R A A ST RAS T
KA BRI BB FIAURR A 50 Kk 1 42, DASRIH Rk, MR RHE AR
A ) TR — S IR 2

2. REBEME, A BTG IH B BRI AR B
BE: EXMIEURZ B TAE “Setting ICPMSDataCal” FUi iy 825 % 4 F7
XPTEHER NS IEFRIE o AR A A A P 7E Laboratory name 313

HEE$E “CUG User” .

3. M AT T HMBHRAS BRI M? F4t 42 FAE ICPMSDataCal

F 5 A Main functions R, #%# Change

ICPESDataCall  [X|

calculated data B} HHELAR B BAZHIRE R N

E L1

2 MBS B G R B s R B R R e | T FHAEE
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BHE: REHRR S R M T EHT NIRRT, BT 2R R A
ff f2 3 F2 3CfF /7 8 H % 9 Setting.txt SR o fifF R 7 % R A A
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“\ICPMSDataCal\PersonalizedSetting\Setting.txt” {4 H % & W % 4
X H¥AE ICPMSDataCal 3 i it Bdlh 25 Ak FH IEF. W
ANTEAENN B X A SO B SR8 B Hr gaX A H ko

4. fEiB4i7HE “Correction

ICENSDataCalll

time-dependent sensitivity A TEATEHEIE * 1004 -

-gEHI4R2E WorksheetFunction B SunIf B

drift” I BT8R AE R

FHE: ZHIRRESHIEO TR

TS SR AL E ARG (BE R AR EARK) EH. V6.8 P Eht
A CARPGZ IS, % SR R TR -

5. FEHANPREIGFE AT, A—%htEs (1 91500) wraBReEIRIY,
Giltter R L BLXFIHE R, HAERE2ME 1062Ma Kk, M AT DL
FAE ZAE ST S 15 . {H)EAE ICPMSDataCal Hr, Arf 91500 44
AR AR, AIE — T RE AR IR AR RS 5 TIIE, RS wa
B BAR RS IESE R, 5AE ICPMSDataCal s S&ATAAH Ehite R 5
LA

%4 . ICPMSDataCal R T & PEEFBAZIE, Pk HRETLRMUTRBR L M5
WAt ALy (4 91500) B2 IE#iRY. ICPMSDataCal 5.8 J& A _LiliAcHd
Y R AT EE A AR B SR BRI EE DA . XS TR BE R AR A AMRRAE R, T

i “U-Pb Isotopic Dating” & N RSP —4Mi (A1 GJI-1) #HTH



7CPNSDatalal 1% R 9% 9B 53/72

1E, PIMERA.

BAb, BEAEAHTIMRRES (21 91500) B, ST 2 IR L.

® 4b, WHARFEL BN AR (it GJ-1 M44ET 91500), BhiT i
e B ARG MZE (W GJ-1 fii#kiE 1064Ma BY4EHEE) . BEI, wlik
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i FA#% T AR A Andersen (2002)32 6 Mgk 47838 P KIE. F74b, 1E
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%5 : piili Display SRELTHI “Results” BIRI#ENERFANR M, fEHA
DR N B (R AT8Yd)s $500) X B2 A el B A

9. 7eAbPE HE RAERBARG IR, A2 BB R E R
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9 ) Do xou want to apply the fractionation factors calcualted by zircon standards to correct the mass diserimination for
\-.‘;/ Monastery (HE200312068E_3)7

Tw |

BE: EXMIGHIAE 9.0 LHTRA . RN RnIZRAER, T
HF&ASHXN Lus Yo & EKIEMIMRAE W, MO0 HERETE
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B FXME DL R R .
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9 #H
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AHAFBNILIR SSB 3% (FEPMIALAL QC Atdn) #HT RBUEFEBILIL .
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2. Trace element analyses by LA-ICP-MS......ccoiiiiiiiiiiiiiiiiiniceeecee e 61
3. In situ Hf isotope ratio analysis of zircon by LA-MC-ICP-MS..............c........ 62
4. Trace element analyses of Whole roCK........ccccoviiiiiiiiiiiiiiiiiicceee e, 64
5. 8f U-Pb MR EFERMMEITR GBI oo 65
6. WYX ICE ST LA-ICP-MS J3 T e, 66
7. BRI S B e, 67
8. R T B B T oo, 68
REETEINICES .ttt a e 69
1. U-Pb dating and trace element analyses of zircon by LA-ICP-MS

U-Pb dating and trace element analyses of zircon were conducted
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synchronously by LA-ICP-MS at the State Key Laboratory of Geological
Processes and Mineral Resources, China University of Geosciences,
Wuhan. Detailed operating conditions for the laser ablation system
and the ICP-MS instrument and data reduction are the same as
description by Liu et al. (2008a; 2010a; 2010b). Laser sampling was
performed using a GeoLas 2005. An Agilent 7500a ICP-MS instrument
was used to acquire ion-signal intensities. A “wire” signal smoothing
device is included in this laser ablation system, by which smooth
signals are produced even at very low laser repetition rates down to 1
Hz (Hu et al., 2012b). Helium was applied as a carrier gas. Argon was
used as the make-up gas and mixed with the carrier gas via a
T-connector before entering the ICP. Nitrogen was added into the
central gas flow (Ar+He) of the Ar plasma to decrease the detection
limit and improve precision (Hu et al., 2008a; Liu et al., 2010b). Each
analysis incorporated a background acquisition of approximately
20-30 s (gas blank) followed by 50 s of data acquisition from the
sample. The Agilent Chemstation was utilized for the acquisition of
each individual analysis. Off-line selection and integration of
background and analyte signals, and time-drift correction and
quantitative calibration for trace element analyses and U-Pb dating

were performed by /ICPMSDataCal (Liu et al., 2008a; Liu et al., 2010a).
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Zircon 91500 was used as external standard for U-Pb dating, and
was analyzed twice every S analyses. Time-dependent drifts of U-Th-Pb
isotopic ratios were corrected using a linear interpolation (with time)
for every five analyses according to the variations of 91500 (i.e., 2
zircon 91500 + 5 samples + 2 zircon 91500)(Liu et al., 2010a).
Preferred U-Th-Pb isotopic ratios used for 91500 are from Wiedenbeck
et al. (1995). Uncertainty of preferred values for the external standard
91500 was propagated to the ultimate results of the samples.
Concordia diagrams and weighted mean calculations were made using
Isoplot/Ex_ver3 (Ludwig, 2003). Trace element compositions of
zircons were calibrated against multiple-reference materials (BCR-2G
and BIR-1G) combined with internal standardization (Liu et al.,
2010a) (## without applying internal standardization (Liu et al.,
2008a), HAE4HR MK Ba WA NCEEHE 8T XA R TAZ, WMAE
ALK EE PR ) . The preferred values of element concentrations
for the USGS reference glasses are from the GeoReM database

(http://georem.mpch-mainz.gwdg.de/).

SR XA A BRI, NERRSI RT3

*Zong KQ, Liu YS, Gao CG, Hu ZC, Gao S, Gong HJ, 2010. In situ U-Pb
dating and trace element analysis of zircons in thin sections of eclogite:

Refining constraints on the ultra-high pressure metamorphism of the
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Sulu terrane, China. Chem. Geol. 269: 237-251. DOI:

10.1016/j.chemgeo.2009.09.021.

2. Trace element analyses by LA-ICP-MS

Major and trace element analyses were conducted by LA-ICP-MS at the
State Key Laboratory of Geological Processes and Mineral Resources,
China University of Geosciences, Wuhan. Detailed operating
conditions for the laser ablation system and the ICP-MS instrument
and data reduction are the same as description by Liu et al. (2008a).
Laser sampling was performed using a GeoLas 2005. An Agilent 7500a
ICP-MS instrument was used to acquire ion-signal intensities. A

“wire” signal smoothing device is included in this laser ablation
system, by which smooth signals are produced even at very low laser
repetition rates down to 1 Hz (Hu et al., 2012b). Helium was applied as
a carrier gas. Argon was used as the make-up gas and mixed with the
carrier gas via a T-connector before entering the ICP. Nitrogen was
added into the central gas flow (Ar+He) of the Ar plasma to decrease
the detection limit and improve precision (Hu et al., 2008a). Each
analysis incorporated a background acquisition of approximately
20-30 s (gas blank) followed by 50 s of data acquisition from the

sample. The Agilent Chemstation was utilized for the acquisition of
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each individual analysis. Element contents were calibrated against
multiple-reference materials (BCR-2G, BIR-1G and BHVO-2G)
without applying internal standardization (Liu et al., 2008a). The
preferred values of element concentrations for the USGS reference
glasses are from the GeoReM database

(http://georem.mpch-mainz.gwdg.de/).  Off-line  selection and

integration of background and analyte signals, and time-drift
correction and quantitative calibration were performed by

ICPMSDataCal (Liu et al., 2008a; Liu et al., 2010a).

3. In situ Hf isotope ratio analysis of zircon by LA-MC-ICP-MS

Experiments were conducted using a Neptune Plus MC-ICP-MS
(Thermo Fisher Scientific, Germany) in combination with a Geolas
2005 excimer ArF laser ablation system (Lambda Physik, Géttingen,
Germany) that was hosted at the state Key Laboratory of Geological
Processes and Mineral Resources, China University of Geosciences in
Wuhan. The energy density of laser ablation that was used in this
study was 5.3 Jcm™?. A “wire” signal smoothing device is included in
this laser ablation system, by which smooth signals are produced even
at very low laser repetition rates down to 1 Hz (Hu et al., 2012b).

Helium was used as the carrier gas within the ablation cell and was
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merged with argon (makeup gas) after the ablation cell. As
demonstrated by our previous study, for the 193 nm laser a consistent
2-fold signal enhancement was achieved in helium than in argon gas
(Hu et al., 2008b). We used a simple Y junction downstream from the
sample cell to add small amounts of nitrogen (4 ml min') to the argon
makeup gas flow (Hu et al., 2008a). Compared to the standard
arrangement, the addition of nitrogen in combination with the use of
the newly designed X skimmer cone and Jet sample cone in Neptune
Plus improved the signal intensity of Hf, Yb and Lu by a factor of 5.3,
4.0 and 2.4, respectively. All data were acquired on zircon in single
spot ablation mode at a spot size of 44 um in this study. Each
measurement consisted of 20 s of acquisition of the background signal
followed by 50 s of ablation signal acquisition. Detailed operating
conditions for the laser ablation system and the MC-ICP-MS
instrument and analytical method are the same as description by Hu
et al. (2012a).

The major limitation to accurate in situ zircon Hf isotope
determination by LA-MC-ICP-MS is the very large isobaric interference
from '"°Yb and, to a much lesser extent '"°Lu on "°Hf (Woodhead et al.,
2004). The under- or over-estimation of the p,, value would

undoubtedly affect the accurate correction of '"°Yb and thus the
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determined '"°Hf/'""Hf ratio. We applied the directly obtained B, value
from the zircon sample itself in real-time (Liu et al., 2010a). The
1"Hf/'""Hf and '"*Yb/'"'Yb ratios were used to calculate the mass bias of
Hf (B) and Yb (By,), which were normalized to '"°Hf/'""Hf =0.7325 and
3Yb/'"'Yb=1.1248 (Blichert-Toft et al., 1997) using an exponential
correction for mass bias. Interference of '"°Yb on '"°Hf was corrected by
measuring the interference-free '">Yb isotope and using '"°Yb/'"*Yb
=0.7876 (McCulloch et al., 1977) to calculate '"°Yb/'""Hf. Similarly, the
relatively minor interference of '"°Lu on '"°Hf was corrected by
measuring the intensity of the interference-free '"°Lu isotope and using
the recommended "°Lu/'"”Lu =0.02656 (Blichert-Toft et al., 1997) to
calculate '"°Lu/'""Hf. We used the mass bias of Yb (By,) to calculate the
mass fractionation of Lu because of their similar physicochemical
properties. Off-line selection and integration of analyte signals, and
mass bias calibrations were performed using ICPMSDataCal (Liu et al.,

2010a).

4. Trace element analyses of whole rock

Whole rock samples were crushed in a corundum jaw crusher (to 60
mesh). About 60 g was powdered in an agate ring mill to less than 200

mesh. The samples were then digested by HF + HNO3 in Teflon bombs
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and analyzed with an Agilent 7500a ICP-MS at the State Key
Laboratory of Geological Processes and Mineral Resources, China
University of Geosciences, Wuhan. The detailed sample-digesting
procedure for ICP-MS analyses and analytical precision and accuracy
for trace elements are the same as description by Liu et al. (2008b).
QSRR A Y b i LA-ICP-MS Al 2 20 B E TR, R

2 W Hk Zhu et al. (2013),

5. A U-Pb RIMLREEMBETRE SR

BaMEITR S BEMU-PoRIAL R EE/AET EM Ry (R HRERS
TR ERERLRE (GPMR) FIHLA-ICP-MS[RI 4458 M. #ObR
Z 4 GeoLas 2005, ICP-MSHAgilent 7500a. ¢ #] it 72 v % A& /3AE
B RO REE, “FEENICP 2 AE S — M TRE LR A -
EFHF RO (ArtHe) fOIMA T VRES, DRSS REUE. B
H FRAI % 7 Hoks % (Hu et al., 2008a). H4b, HOCHMASKRE T —Ma
SPERE, Ok IRIGEL Hz, RAZRE R WA 6 0
fi'g(Hu et al., 2012b). FEA 143 B3 Hr et A45 R 2120-30s iy 22 H A S A
SOSHIREMAE 5o MO MBIRM B RAE (RFEXTAE MR A5 5 g
RPJEFBIE TOR & B R U-Th-PbRIALE AEAAERTHH) R AHAE

ICPMSDataCal(Liu et al., 2008a; Liu et al., 2010a)58/%. F4 I 28 EAE
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S AR RIBAR AL B )7 L FILiu et al. (2008a; 2010a; 2010b).
BamMETRE BN HLZ A USGS 2% 3 (BCR-2G, BIR-1G) f£4

ZAMR~ SiAEN bR T 5T BT (Liu et al., 2010a). X4 USGS 3

BMoh om X & B M M % H ¥ GeoReM ¥ i &

(http://georem.mpch-mainz.gwdg.de/). U-Pb [6{ 2 @49 % H 8 A i

# 91500 YEAMRRET FIALR 4RI IE , 840 S MR, 404 2 ¥ 91500,
XF54 M AR U-Th-Pb [{ AL 5 lEEFES, R 91500 M24LR A%
PR 7 T TRIE(Liu et al., 2010a). #atidE 91500 B U-Th-Pb
) i 3 LU (B4R 7B 3% Wiedenbeck et al (1995). #hftfahil) U-Pb 4E5EEM
2z i AR AR ~E 2 7 53R H Isoplot/Ex_ver3 (Ludwig, 2003)58 .
WA XN e A EEAATR T, WE RS W TR

*Zong KQ, Liu YS, Gao CG, Hu ZC, Gao S, Gong HJ, 2010. In situ U-Pb
dating and trace element analysis of zircons in thin sections of eclogite:
Refining constraints on the ultra-high pressure metamorphism of the

Sulu terrane, China. Chem. Geol. 269: 237-251.

6. F¥MXITREE LA-ICP-MS 44

WX TR ESER EM R R (R HFREREH ™= % I E R EH N
1% (GPMR) #JH LA-ICP-MS 5gik. BOt#IphR4:4h GeoLas 2005,
ICP-MS i Agilent 7500a. ¥E#ImIFEFRAZASRMERR BRAMER

AR R, —FAedEN ICP Z il —4 T SR G - EER L
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At (Ar+He) HIAT DBES, DRGSR AR H RA% 55
kg% (Hu et al., 2008a). 54b, BOLHMARSRRE T —Ma 5 I RE,
BIEESOC IR M RARIE 1 Hz, RAZRE R WRRREEHSHE S (Hu et
al., 2012b)o &A™ 14334 A Fa L6 K 4y 20-30s Y52 {551 50s fyHE
iR VR BRIE LR Liu et al. (2008a). DA USGS £ 55 (4n
BCR-2G, BIR-1G #il BHVO-2G) F#IER#E, Sk Z4Mss FTeAARiE(Liu et
al., 2008a)Bi £ 4 i PFRIEL (LU et al., 2010a)% TEE & BT R4 (B
PSR PR O 15 2 A N AR B T RA R TI A 24K, SNATERETE B H3
WEEHA). X% USGS b nxi & B (H# GeoReM H#i)%E
(http://georem.mpch-mainz.gwdg.de/). X4 Hrgdi B LB (REEXT

Fean s HAE 9 ML S RBUEEBRE. TRERIHHE) RHAKRM

ICPMSDataCal (Liu et al., 2008a; Liu et al., 2010a)5g .

7. BAAREMEBEITTR AR

BAEARAIA T ETTRN SRt Fi Ry (R #sd
RSV RFEERERLRE (GPMR) f] LA-ICP-MS 5. HOLH A
4k GeoLas 2005, ICP-MS A Agilent 7500a. #63phid F2 9 % FH&/SAE
B BRI REE, “FAEEN ICP 2Rl —4> T RESLR
fro EFEAFAHB LN (ArtHe) AT ARES, DIRRAES REE.
AR, H IR AN 20 Bt 26 B2 (Hu et al., 2008a). Fil fI itk i) VOLM ki
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(Liu et al., 2007), AREARICAICROR, REBRNE S I ERFRAL,
G PRIEIORE , WOBBER M R TR AR R ER MRS BN Rk T2 s
o NI A PR AT B LS K2 20-30s %8 15 5F0 50-200s HIkESH{E
5 (MBEEINRRTEAL) . TERE BLIEH 5D, USGS 2% 31#(BCR-2G,
BIR-1G il BHVO-2G) AR EMtE, RTFEETREMD LR (100%-1FEK
4+) JHA—4k(Liu et al., 2008a) MW biiE (Hisr Ml REGE, EAARLHR M
Ti o BA N BB T RS AR T AZA, MAERES LR EEH
R) WSS WITERT 2T YR MBRAT R SR R, BRI
(KBEHK etal,2011). X4 USGS Bagh L H & & i # #E#H GeoReM %

#i% (http://georem.mpch-mainz.gwdg.de/). X7 Mt s Lt ¥ (&2

R R AN FE S ARt S RBUZFEBAE JTRE &) RAHE

ICPMSDataCal (Liu et al., 2008a; Liu et al., 2010a)5g .

8. ZAMBILRSEAN

SAMEITTR S BRAETP RS (KB HFUS RS 57 958 E 5% R S
ZE (GPMR) #|H Agilent 7500a ICP-MS 43p#r5eii. T ICP-MS 43 #r iyA
s BRANR . (1) FRECEMFZERZ) 200 H A A KR S0mg T Teflon #A:4:
Hr; (2) R Teflon WHBKEEAE M HF + HNOS#E 195°C 44 Tiif# 48
/N5 (3) HFE 120°C A FZETBR SiJERAEM AT 2%HNO,; #F 2000 1,
TERT T W R R0 BAE B T A B 2 S0 Ak 26 JE R JE /) Liu et

al. (2008b).
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QSR A A b LA-ICP-MS Al 2a £ TR, AT %R

2 W Hk Zhu et al. (2013),
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