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17 Re-Os [ % R FEA P
A4 B A B A 2 e

Re-Os MR EFC LN RE ZMFFITARBEEENEFEARAZ —, AFEEA
T Re-Os [AI{i 2 R G0 HA R B A ATAE AR HERE, fRimgHb B T Re-Os R R RE
BRI KRS, 8T HEFRINE"™ Re A FHKNEBI L, Re-Os E4HEMF N E
REGHEARHE, Re 5 Os MERMZEWR .. EARFHS . HBRILZETH . BERE
FRE A REN BN, R EE T HANES M RALESETE. METHET
R L B B A B S S B TR I E Re, Os MM EME L. WA, ENATIE
K T UERGIAE Os BB 19 Os b MW IR A EEBEFIAL 22 20 53T 7€ LA 2 Re-Os HRHESEY)
RIS

A JLHERT, MR EME 25 INF Re-0s FAMAR T LIME R —Fp R Z E4ETB
MATMIABIA . 0 KBRS SE — R E IR MF w2 nE, 5
Rb-Sr, Sm-Nd FFRAEFRKRGE AR, Re F1 Os R EFRKFEHFITE, FEISEAE
WAL REA H, XS EENE 2 REAYT KW FERA T B, (B2, HT Re i
HEHAIAT.9eV, 0s 8.7 eV, KEHIE Os AR S, MAERHMKAREHRE
JEigE (TIMS) I IER T Os ' o Re-Os [A]f 3 14 7 HL 1E 78 3K B} 2 19 b A 2 7E 20
ted 80 AERLUG . BEE —RFIFT BTSN, KB FHaE{X (SIMS) . fnEEfs g
(AMS) | PIfEdt4REHHY (RIMS) FEBFARIEY (ICP-MS) #i4k[Att (Luck et al. |
1980; Fehn et al. , 1986; Walker et al. , 1986; Lichte et al. , 1986), PARFHIEE . 4
B AESR R REWNEY, FREHE. KZHM Re, 0s F8M Os FA R KA
Wi BB, ICP-MS ) Re, Os K FRZ3 AT IA 5] pg® F10. x pgo R E LA AW X BE
—RAE 0. 3% Fctv . 20 HH42 90 4EM)E, B mM B 0 07 B AAGR T AL B %L (N-TIMS)
FIRLH, f# Re, Os [ 3 A0 EHS B He ICP-MS ¥ X HFRZ (Volkening et al. , 1991;
Walczyk et al. , 1991; Creaser et al. , 1991), Os FJK: HFR7E 0. Ox pg LI'F, ng® B4 Os
A EORE BESE B 4 0. 01% $£ % 0. 00x% . ICP-MS i FHERIER S, g, XTFH4ET.
BETUA . WML SRESAE™ Os R HE RN, A4 HERERNER, SHEHTH
X AFHE ICP-MS BN E— N 2% £ (AFHELE RN ATERL 1.02% ), HEAT
WA A R MAE R EESR (BRIEHSE, 2003; BERISE, 2003; #i&EHS%, 2006; £F
W%, 2005; FE X, 2004; HHERLSE | 2007a; Zuoheng Zhang et al. , 2008; Xiaom-
ing Sun et al. , 2008; Chunming Han et al. , 2007) ., %F'¥ 0s ¥ EE/ NS AT Y4555
R ENE R M N-TIMS (B340, 2001; &K%, 2004),

O pe 107 "g () Z2&E, 2B TR
® ngH107% (51) 28, 2B THE

AT
G




FEXRIE AT PR 7%l Re, Os Mb#0r BT HHRA TFZ AT 2, Selby et
al. (2007) Z5EA3KRT K HESHT ) Re-Os F I B A — 53K A M4 A U-Pb 4Fik,
XA RBEAT TG, B T AR B Re, X Re FIEEHBE B 0s ZE5 911 ()
WAPIRZEA TH KN Stein et al. (1998, 2001, 2003) BHERI T MG 4 Re 5
OsHIRHEIIG , B TORPERIRE S BRI . AR A B AR TUA A R
THEATHZ . MinEY R, ESEY R G SRR A TRKHEL (Markey,
2007) . XTHEARTHEEAICAFLSIER (MBS, 1997; Laurie et al. , 2002; K38
%, 2002; ZANGE, 2005; ML, 2006), ABLEFRMIER XN T 7 £ JLE
HIBTFEHE & . Re-Os [A7 R P Al ik Be R T IE AR it 22 (Qi L. et al., 2010; Li J.
et al. , 2010; Xindi Jin et al. , 2011), {&{# Re-Os [F{ B& R ) Z M H T RN E ELE.
TR . sl . PR TE  ,

1.1 Re-Os R RAMWHELXME R

1.1.1 Re-Os EERAFIE

Re PSRRI (" Re," Re), FEtt™ Re JEHCH P&, Os 7 A0 {1
(™0s,"™0s, " 0s,'®0s, 0s, ®0s,'20s) , HF"¥ Re A=A 05, Pt $E75 4% 0,
k% Re/Os Hl P/Os HAE ARSI Os F1'™ 0s S5HAh Os FALRAYHE . HAILAD
AR B [ 2R Z (8] AR T U R AR/

Re-Os EFEREET " Re B FAE=4 " Os KT H b RAER K. ARG,
T BUGE ¢ B A T Os R TR N

*0s = ("0s); +""Re(e* - 1) (1.1)
X "0s HBAT PR 0s HERE (pmol/g); (0s), N WK 0s i
(pmol/g) o XtFHEGHT", MWIMHEBER 0; "Re HIAET Y H " Re FE R (pmol/g); A
F"¥Re (I H%501.666 x10 ™" a™' ( £1.02% ) (Smolar et al. , 1996) ; ¢t RIF YILIG
MR, EAKXPHRANFE (a), EFLUBAAE (Ma) FiR,
1.1.1.1 #%£48% Re-Os R {2 & 2 4

LAY Re-Os EF BB MBI I H (FLEE, 1994) . FE ALY T
ERREAR S A" 0s, R (1.1) K, IFEE (0s), = 0, ATHES HEHD
Re-Os BRI TR AR -

= %ln(% + 1)
A £H5FXE (1.1) Ko

ik, RERAFRMERBEERIE" Re M1V 0s EEMATIE (1.2) XHEH
WESRT B B A1
1.1.1.2 0s-Os 3| &%

AT — FOT AR K 0s-Os WIAF ¥, & 236 F I ARG R R Re ——— "Re 1

(1.2)




"Re " ReiF = 0™ Re A1 Re 4) 51538 B 325 4 WAL I (4™ Os 1™ Os.
"0s F1"™0s 4 B H IRST SEORIFE S R Re S EE . HENE R FEHT FE S D
AR S AR B AE PR UERY Os [FIAZE EUIEREFT i3t Re-Os 4EH (Yin et al. , 1993; &
Mg, 1999; Weidong Sun et al. , 2003 ), ZE0E TAMESHD EEWSE. YT Re, Os
SERBEAHASE AT Y, T8 R A R i H AR B AL R A AT REE A
VEFIRGE, T RIA R SERRI A o

1.1.1.3 438 Os 255 4 Re-Os R4z % &%

M PR HEAB, BT EH B RE K" 0s SME & W5E Os, HIEH 1=
AR, Os RN HLIEIE R TT RN

() (£8) + (£8- -

Arb: (M0s/™0s) FHILER"0s/™0s HAE; (" 0s/'™0s), A Re-Os [F{; % A Z 1A
ARG Os RIMLE HAE; ("™ Re/™0s) ABFELLE. A A" Re BIFAEREG ¢ MIAREH
24 HIE]

FAH—H R IER ., BA MR Os FNLE HE, FFH ARk — BB A ik
ZHFEA A Re, Os &A1 Os R EAM, ATLAHHHEBE—H (Re/™0s) - (M0s/
®0s) RMEHE, HFEBEAHRD FEA RSN L, HEBE v ih Os FA &K g
("M0s/™0s),, HEIHRRK (e -1), WMAEEPRE Isoplot #44 (Ludwig K. , 1999) £
Tl SERTER  2h AR AR ZE . PIGREANRZE L KA E H 2 (MSWD)

1.1.2 Re-Os I ERIZEE

BAE— RN A R R 08 69 Os R R AL BURBRBL R A R . I, M Os AR BT
R, R ABRRIB A Os A2 R 418 AZ M (Shirey and Walker, 1998) . ZE{E—M}H]
v, BRBIBAAR Os RN A K

(::;%) _ (m) N (m) (AR4-5HXI07 _ Aty (1.4)

(chon)t " 0s (chon)i *0s (chon)

A (M05/™08) (ony H ¢ B A BRBLFR A '™ O/ Os FLfE, Shirey I Walker A K EkA:
BA 0s/ ™ 0s U HAAEF-HEH 0. 1270; (™ 08/ 08) (apny; 1 U ERTE J B BRBL PR 77 19
"0s/"™0s WA, B A ZKBIAEFIRE R 0.09531, % {8 7EBRORL R A 15 A5 U J5 1 b
PRI R T ERPE AR A (" Re/ "™ 05) (ony N L HTERELBR A ™ Re/™ Os V- HI{H
(""Re/'™0s) (ehomy =0.40186; Anej@mRe AR EL; 4,558 x 10° b BRAIE RAER (a)
( Shirey and Walker, 1998)

FEHBRAZENTE D, BFETERE SR GNP EORE, T b7 E Re/Os 1
EARKMESR, Hikgd Bt E A5 g R 78 A 1™ 0s/'™ 0s AL KA
b Wtk Os [FALZRAHBUZFIWE IS A Mt o A RE . @HH yo R AT
VIl Os R EA NS YRR AERZES . HREAKX (1.5) WF:

[(1:705/1?;0 ) _ 1] x 100 (1.5)
08/ 08) hon(y
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K. (0s/™0s) cample(r) 2T £ A (RIRE S B9 0s/'* 0s HLAH (18705/18805)ch0n(,) At B [E] R
BB B 0s/'% 0s HUAH; yo, >0 TR BEMBRETIRAEA; vo. <0 F878 7 HLHLIE R IR
R o

1.1.3 "Re ®TEHMBEH

TEASHBCR VER I E Re-Os AER A 64, [ M 1948 4 ( Naldrett and Libby, 1948) %
B Re i) B HA4E"0s J5, WE¥E AR T ENE"" Re WELAHER (F1.1), &
AT 10 4E 8] AR 43 AR O TEAE # B0 Smoliar et al.  (1996) FHEkPiA Y Re-Os SFMf L4
4 Pb-Pb F i #HFTHHE K" Re A B EL (1.666 £0.005) x10 "a™" ( £0.31% ), &
2 FB B\ bR E AR BT FIARYE (NH,),0sCly BIARHAEE, '™ Re TEAE H BORAH &2 BE B A
F 1.1 F %] (1.666 £0.017) x10 "a™', Selby et al. (2007) Z5& &R K P HIHE
B 1) Re-Os 4F 4B AR — A2 A1) U-Pb g A 40lE, X 11 M IK#AT T 4eit, BT
A ("Re) HASEHBCH (1.6668 +0.0034) x10 "a ' 1 (1.6689 + 0.0031) x10°"
a”', H Smoliar et al. (1996) MEHEEH0.1% ~0.2% , (AFEAHEETEEHN =HBE
=5,

FL1 XERENY Re REHYK
Table 1.1 "™ Re decay constant reported in the literature
¥ Re FEARHH itk 5%
(1.38 x107" ~2.77 x10"") a~! |&5E M40 Re-Os BRI FE A 4EIRTTE | Herr et al , 1954, 1958
L5 WERRD Re-Os BB F 2 FITHE | Hirt et al. , 1963

1.61 x10 "Ma~!

Sugarman and Richter, 1948; Suttle
and Libby, 1954; Watt and Glover,
(2.31 x107 " ~1.39x10 ) a~' | HEITHO L 1962, Wolf and Johnston; 1962;
Brodzinski and Conway, 1965;
Naldrett, 1984

LA WA Re-Os HHEA Pb-Pb 71 4F i

(1.53£0.08) x10"a~! . Luck and Allegre, 1983
&

(1.59 £0.05) x10 " '"a™! HEELIM E Lindner et al. , 1989

(1.64 +£0.011) x10"a™! RSB Lindner et al. , 1989

o 456 Wi Re-Os $U4E 71 Pb-Pb 5 4F i

(1.65+0.05) x10 "a - Horan et al. , 1992
)

(1.54+£0.10) x10 "a™! PRI Ashktorab et al. , 1993
254 MiA Re-0 Pb-Pb [ £ 4F

(1.666 £0.017) x10-"a"" ':_; i Reclle ST BEFR| o ooiar ot ol , 1996
T

255 A Re-0 Pb-Pb i £ 4F
(1.66 +0.027) x10~"a~' T;pﬁ o-0s R Bacrm Shen et al. , 1996b
i+




gx

'87Re FEAEH HK Tk =30 ol
(1.658 +0.003) x10~'a~! A lA Re-Os UM Po-Fb BTt Shukolyukov and Lugmair, 1997
T
(1.61 £0.26) x10""a~! AR E Alessandrello et al. , 1999
(1.682£0.045) x107"a™! TR Galcazzi et al. , 2001
(1.604 £0.004) x10~"a™" TR E Amaboldi et al. , 2003
i 1L ASESA T PRI 1) Re-0s

Selby et al. (2007) 3R Jaffey et al.

1. 6668 +0. 0034 10" 1Ma! ##® f] — 3 A 09 U-Pb 4%
( + ) X a FERE BRI — A KA A (1971) Biszhl U tyseis s

i

5 11 MEEET REEAET I Re-Os
(1.6689 + 0.0031) x10-'a~! ERSBIERE — A AW U-Pb 84
sy

O© £L11FFESHECHIL Selby et al.  (2007) ,

Selby et al. (2007) K] Schoene et
al. (2006) HERER™U BIFEE R R

1.1.4 55#18XH Re, Os pJ—E4L 2 MR

PRI T REEARSVI B %, )R8k (Re) BHKE, FEEME. BIRKEKAN, &8
PRI s34 3180°C, UK T8, BREAMMULEGHHEIEFNATA -1 72 +7 #i. Re
(M) WY mEE. RBTHRBRELGE T /K. REZKPTRERBLRE, ZBEL.
MRE R T 673K i, ZEESTRFEA MEEFA LM Re,0,, &BBRE TR ARG,
FERL R EAN#, DK 20mg £ R AR IR VSR 10mL HNO, 1, [RIBEARIE T &R Bkt i
fit#E 30% H,0, H17 40min, & H,0, BHE M FEIE HNO, &, HHEANFREH, LKE
B, 10mL50% {4 H,0, + 1mL50% ) H,S0, , fin#t 40min T4 100mg (414 I8 Bt 23Ryt .

WA FEAMEFE, BHAKEITE. £BM] (0s) BEKEK, BHaBRE, Bk
3000C, HERK, M, RESMESYHREFNA +3 4. +44, +6 4. +8
o FIRAE R ATHE R M 0s0, 48 Os 5 Re D R HAWRA TR BN FTEF B, BUERS
R T R AE TR oK, 4/ AR B 4 T Sk v st il J %) e A TR ok R 4 A A= o P 481k
o F 10% MBLERFnsE BRETAE S P m#AE] 120C, 0s ERBHAHN 0s0,, &R A
K[EAT EAP T 630°CHERL, BRI HMREREL, B TKE, TERMMEKER
WA AR E 7S Os (B

MEARKEARINTIR, RAERFWEREY R, RIBRFEMERE, &R
131.2°C, #440.6C, MEFEHHHN0C, 18C, 25CHE, B 100°C /K H BT MEE /31
H4.3, 6.47, 7.24,

AR R Os B AZE ST ICP-MS & REFERIR AR K (fTL02 5, 1994), Os
MBI BRI E S, R, BEFKEBRPEZELL +4 . +6 MF +8 MBHFLE,
R A IR B AR B A A 2R, MASTIRES Fefl. — B iERAF LR IE B Bt
AFEFE, HEMBERE 1% ~2%, 0s (+4 41, +6 1) WESERY 2% FHF
BB BT, AR 98% MRS H M E R AL . Os ( +8 #) PR TR M4 A& 1,
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TEHEBERTLL 050, SATB R A B T, (R BUE R AR . FIKIBLIKIRIL 050, 2
FT Os HURBIMA ., AT ICP-MS JUlE Os ( +8 #) MABEREL S0 fF (T,
1993, 1994) , AR H Os 76K [ W 1 3L ICP-MS W 52 M0 35 5 380 th 2 e 2
fb. TiETFIEERMA R +4 HHiE +6 fr, 76 HNO, SR HCI A #1818 AL +8
s, (5SImAAKEE, FRX— 78 ICP-MS X pg/mL K Os HAEHNEH T 0
fE. 050, AIEWRHRAFAL BB A HAR L, Teflon ZRILNF 050, ARIRATTALRY, T
ST, 050, KA AE TR Z I B LA/ N EEF ICP-MS R, BA— A
B, ATARR 080, B 5 5] {66 41 25 1 W b 72 58 L B B, B ZE B8R 6+ 1) 050,
KEEHAEIZ H L 1CP-MS MI5E Os 15 SR th & — &R IS, 7E0. 5 mol/L HNO,
5 0.5 mol/L #3 E KA Os BOME SHRAESA I BIEME, HMNAREE ] 3mol/L LA E50i
ST URARAE T AT R0/ TCP-MS B Os {3538 B HUME(EE .

1.1.5 Re 5 Os £ B AR MAMIKLFEITH

Re A ERHAILE, Os HBAAAICE, TEbERdFEd, Os e T 5L EHE
FREAHT, Re il FEEEBER B, X FEHME 558K Re/Os (H A AER KL, i
24 Re/0s <0.13, Hi5EH Re/0s > 1, HF AFEHFEH Re/0s >4,

TATRHBL S T EHE T Re A1 Os ZEF AL YA A EEBRER AR A 43 BLAT M. FE I BC R
4 100g PURRERSN . SO0g TCAKBREREN . 35 B A L. 15g i, 15¢ — A bek, KHIR
B¥5 . THREHIEPIA 20g AR SR 0. 3g #4HT™ (& Re 284pg/g, Os 660ng/g)
JFHREEHS, BF 1100CKE&H 1h, BH)E, 430E TiXE&MMeEREAHK Re, Os
Fi, 4 RS R A Re ZEGAALY A EER AT EH 558 0.3% +0.5% H
99.7% +0.5% , 1 Os FEFALYIAE S 88.3% +3.2% , fEREBRILAHP M 11.8% +£3.2%
BT E/NER IS EGE, &R Os MK, kA Os MRS BE S T 88.3%
XU Re FE P EAEREMELAH, M Os EFE A EEMAYIAH, X5 N. L Bezman et al.
(1994) HSCIRFEAR—F, M AHERREERS S [1200 ~1300C, (1~4) x10°Pa],
WAL AR RRER 1 4 L B A AR SR 2R A 3T Os TERAL AR Ar BLRE M AR K, Os ZERIAL I AH
FIRERR A IR ECH (2.3+0.3) x10°, 1EJ Re fl Os 2= R 1 13 22 53
T Re 559638 Os FEHU T AALSE5ME, MATTTE Os AT RERN Re-Os BIAEA T AT HE.
1.1.5.1 B 2554+ Ref= 0s 9 48-F

THREMEAT YF Re #1 0s K& BA B THEF MR E T, RN
FIEIAR

Re 1 Os 7£ H AR W EBRIK, FERZHEAFT YT Re B3 BRTE pg/g ~ng/g i Hl
A, Os WEREEEILED pe/e BJLA pe/g KTEEN (Morgan et al. , 1986; Pearson et
al. , 1995; Esser and Turekian, 1993), HEERIAAT Y Re 1R E ., WEHY . B
%+ Cu-Ni Bk, BERTERD 55, MESHT 2 Re-Os EFEMREZEMNT Y, Re FRNILAD
ng/g B E T4 pg/g (BREHES, 2006; ZKAA%F, 2005), Stein et al. (2001, 2003) A
4 Re A] AACHESHD A Mo, Re HRATLARILAN ne/s, EZLUEESEE. M
—SE AT YL R FHYE T Re, Os FRY|ITFHRIL 2%,
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