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Abstract: The rhenium—osmium (Re-0s) geochronometer is newly developed technology and has been regarded
as a promising radiometric tool for the direct dating of the deposition of source rock, hydrocarbon generation, migra-
tion and consequent alteration (e.g., thermal cracking, thermochemical sulphate reduction), and oil—source correla-
tion. However, the complex nature of Re—Os systems in organi-rich samples, including their relatively low elemental
contents, multiple origins and occurrences, ambiguous homogenization mechanisms of " Os/'" Os and our limited
understanding of the closed system of Re—Os systematics etc., often result in the relatively large uncertainties of
obtained isochrones. In this paper, to improve their data quality and yield ideal Re—0Os isochrons, the existing Re—0Os
isotopic analysis method was improved by the terms of sample selection and screening, chemical pretreatment, total
analytical blank control and international reference material monitoring. Results showed that a comprehensive guide to
researching working in Re—0Os geochronology for petroleum system analysis can be available.

Key words: Re-0Os dating; sample selection; chemical pretreatment; total analytical blank control; reference

material ; petroleum system

TR BT R I ] A JEE G R A ) OMER L B AR AR, — R S I R G A
AL B S0 A LA S R, A A
FIRIR BRI A 0 G BEER 1T, HoAT 2 A 3 BR(Re) M (Os) HAT AP AR, AT LI
W XMB AN A, B0E SRS Y BRI T IO E & A PSR £ &L
A CAVR IR DURRAR I RO B 2R I8 88 OB 2R R o I I B A L S AN 7 v DRt

075 H #1:2020-09-30; f&1T H#A:2021-04-16

EF B e W (1993—) , 2, oA NS5 R 2# A AR AE AR 245 . E-mail :b16010016@ s.upc.edu.cn,
BISMESE X0 & (1963—) , 55, 802, W UIRE 5 A 5 2# 45 0H5Y . E-mail: liukeyu@ upc.edu.cn,

E ST B P ERA BRI P SRR I A 5350 H (XDA14010401) Ap E A7 K2 (46 7R ) B AR (17CX06032) #EH)



B b B

. 514 -

%

http : // www. sysydz.net

B

43 4

A LA Re—0s UM Rl A2 28 7K 200 & A LB
BV B AT 77 ) HLHE 4, LARA & & i <A oC
BRI [E] 97 5 AR 20 X ST AR IR AR B ]
2R 8 AR (R Z B ) R e B2 S 30y 12
(N=TIMS) Y& Ji& , iZITEAE I N AN S i R S
PN e IR EE B I =377 S (1D0 W) | N
Albertalll #0532 B it ] A s a0, %ot 2 [ K 7
1 %% Cuillin A1 Foinaven JH 58 4= B 4F % 1) )
fﬁm ,Xﬂ“;’% Bighorn G Phosphoria JEL I RN R AR
W g s 1 A R e v R O R T —L 7 Ly
THBCR A7 A AR A ) A A TR Y
Os [F2 R B AGAEE 7T DI A i i B 1 e Lt 1k
AR R Re-0s [A 7 ZEFER AR A
T BT AT B BRI B 1R N AMIESE A
SURTEA Sz e

B2 AR TR | Jm B AL W i IR (o
BRW) S5 WL Re-0s 3 HTX &, &R G A
= AN i (8 AL TR A sl A
W) R RS0 Re-0s [FINI R KR A AE
Re—-0s JGE 8 3l i I8 (JLHIE Os) oo R MAF
520k Os [ R A L — L L K2 Re—0s 14
R EPAPERZ 0 R A SR, s A AR
HEMTFRGE Re-0s [0 2R 7 B H XS, F
BN ) o S A S W) B AT AR A,
Re il Os BY& 243914 0.003 ~ 230 ng/g 1 0.01 ~
362 pg/g 1 TERERESIE MY A LR R T
SEAEIYFTHE T A 4 [R50 28 D ORs i B e s
T Re—Os [A)f3 38 5 4F (14 HER B2 MRS B0 B2, E— 20
S T Re—Os @ AF T IEAE Bl R G i 1 FH A
RO MR R G Re-0s JCE HIERIL 2217 R O
I, EANUTRE AL Re—0s 3 B aX — 45 A5, % 52
B oA as 1 AT AR A S a3 Al 10N 2 2 2 4
T R A EDR

A SCHEXT E A A 1Y & A DLBAE Y Re—
Os [FIEZR 3BTl ik B R IS 0 9647 9 44 5
ZERHER L, S5 A AE TR R LI % XA R e A
()& A PR & T8 Re—Os [AI R 40 #7119 425
T2 B S RGN & A ML 5 FE Re—Os [F]
(L2 E A TP Il B 9 (), =B AR G
AERE O 8 | B A LB A 1k o AL PR S5 R
P s PR DL [ B 2 5 AR A 4% 4 A4S D T, %
WA Re—O0s [AIALZR 73 il il 7 ¥k 04T 1 583,
5 7R B AR T R Z U T 0 N B, ARAS BN T
YT R AR 2R 2H OB I A 2 BHAE Y Re~Os
EANES

1 &R RS Re—0s MAFFE 5 i 2

IR RGE T Re—0s [F7 2 2 4 13 i
FE &b, T LARI 43 0 8 A WL DLRUS (SR T
U kB a S5 R A R ) DL E A LR TUR S
TESG PG AR 55 1 T A AR A 1 ) D vl L
H I SEGA YRS Re \Os J& T4 LA
SR UM C R I A R A DU R A LT DT
AR AT DA R K (7K ) H Y Re F Os JTRR,
DRG0 JR IR A F T Re-0s [Alf 4K R EE
EHA, IR A R Re—0s [RINZ B 4pic 7 T
BAERTIBAER  WIhG Os [ 2 L il % T
b ST S SRR K (1K) 19 Os TR R L, =
ALY Re—0s [A 2 40 B 7E DT b 2K
B 22 4F DL Rty 20 58 B T 40 I ke #E T E EAAE
PO e E A HURDURA AT A P2, R
WA P E S R Re Ml Os, &
FHUUURE TP Re—0s 75— E 4 M4F T 22 1 %
R R A A 3E A DT L 3 7 AT A, A6 R (U
W) A 28 GRRR SR P (LA IR SR F O
[ 2 2 6 A R Y — Ak, B 55 Re—Os Ml BT 4
J (W) 1 Re—0s [ RAKFR Dk T RAAE
12 % B R O AR Y, 914G Os (R R LU(E—
SEFERE BT DIFR /R S TR p e 2

TAEAE 5 ) 0 156 S T g Re—0s [ AL 0
B BRASAE I 1Y Re—Os [R17 28 B4l i 1M A4 g 5 A
TR SCAY Re—Os SE I ZRAT I A LAy 4 g AR
1) Re—0s 45 B Z&AF i I 5 A7 W i 1 o 3 S,
FIAE A RE S L LA 4 S 50F (D) i br iy
FE ST BT [A]— M5 sk 10 5 (2) B AH (R A4
I Os [N ZE A (0s, ="V 0s/"0s) ; (3) HEMIE K
Ji A DR B9 B BT FH 9 52 1T & A= Re—Os [R) 7
BRI (BIEFA Re, Os MY A ol iE i,
Re-Os[Al i Z AR RIRFEE ) 5 (4) Fr o3 Bk i i
Re/Os [UIEA BRI AT, X TR/ ET0E R
IS A PUBRE , T Re—-0s T AR
TTREAIEZR TR S EE 22, SRR
girhg i Os RN R WA (E A — Ak ) 24 b o7 ) 2
VIS Re/Os [Al4 2 /(AL A5 BEIE AR B8 )™ J AN
&, BRI Y AR TN AR A i B 07 2 4 AT e —
FRAE , ARURETE TAEE XA R 28 ) & A AL
i, 3T HETE N ANE IF ) Z 30 Re-0s 2 45K
], 254 Re—0s [AIL R F B PR FE BUR , XF
T Re-0s EAEM & A HLBTFE S e 82 15 1 LA
TR FETURELL



53 4]

B, 5. WA YT S Re—0s [F) 28 7€ 4F 5240 )7 12 - 515 -

1.1 EANRRREER

T IAER) B A HLBTDUR A AR A, R AB A
HUAR Re—Os S5 AR IS I SO DB 3R,
PR 6 S350, (1) RALPE &t s A
PUBTDLRUA o' Re-0s B H £K, FEUR O T
) Re—Os [R]{if 1A 2 18 2™ B AR, PG 15 S5 2
PRAUERE ST e, BeA 2 D0 AR T, I e % I A I F
HORER P (2) BT FARRRRE I AR B R 2
X E A HUTITBUA 1Y Re—0s [R) 07 3 14 5 119 55 A PE
YR R (ER B G A4 S T AT R 2>
W AP S TOE SR UURAR IR SR 2, DR IR
P g i v 7SS R sl R S B AR AR P YRR
(3) FBAE I 2X) Re~0s [ AL Z A ZR 7 A4 T4, IR
TR R N T I 5 R A kS5 AR K A Ao
BERIRER; (4) BAPURDIBUA Y Re-0s JTLER F
JEFIA BB & 1 (TOC) Z [A] BAT — & 1Y TEAH
F IR AE eI AR AR i 5 R UG 5675 S8 A BB &5
R RS AT Re—0s [FI7 Z 40T, LAARIED
IREE R R PE 2 5 (5) e A I JBORE [|] B
X TR ADURIURS , HAI 0™ 0s/™ 0s LI LEK
T ORI IREK B Os [RA7 2R 20 A, T AR 00 DU
AR B, UL, O T sl A BEAERE AL BT8R Os
)7 2 FEAEAN I — X — IR el O 7 B A T L
A B R, HAT, EASMEFEAN R ZRAT 1T m
PR SR JBURE B A 1] BURE 1) 7 V6 R A el T AL A5
2102 R BURE s 07 IR B N B 2y
TFEFEAR Y Re/Os (HEON T, I L ICIERIIT,
PHRIRZE B EAR A R H AT T2 4F 5 A L
JEURE fil A HBORE: ] B, AN [7]) S92 56 2 18] 1 o 38 AR
(6) 4 TR AT REREAR /ML F Y Re—0s B L LA
S Re—0s KARIZ L BUAY T RE , 45 FFE i A9 HURE

E RS (681 13) Ma
18k (""0s/"™0s)=1.05+0.05 /
MSWD=20 Y
16}
ot
O4 ﬂ
%
S T ]
=Ll 4 Clair
| ‘Mﬂ. ﬂ Foinaven
V4
ol # Cuillin
i  Schiehallion
08 L L L L L L L
200 400 600 800
IR’Re/WXﬂOS

wZE/PN KT 30 g,
1.2 JEih B RENHmnEEEIRER

5 A A A S b SRR o A L SR A B
TRWiHF 1) Re—O0s [RI R AR S 77 TC B8 XF F A S AN
Tl A Sy SELBY 2517 %) i 53 Bl 17
ANJETHAEE B T Re—0s JGZE MR 2 41 5
i, A BRI R E ) Re-0s & S 7E W& T4
3H (KT 90% 1) Re 1 83% 11 Os) , Wi 453
1" Re/ "™ 0s FI' 0s/"™ Os HLAA AT 3T AR 2 42 91
R R ALY, FET X — A, Z R TEEE RN
Carius AL T 0 RE S R 5 O BR 1, A5
N B B SR BULE 157 Y 2 A R ) b TS T P ko
ASTRSE I 43 B SRAE 1 X6 H U 75 5t 41 43 I
J& Re—0s [F . E 43871, M & T Re—0s %50
2R, T EE A AR L AR AR IR A2 A A
BFILA K= A 047 25 H A 52 4 T B, X S5 I 2R 47
4 P L T SR AT AR X A U T RE
fin, IS N B [ RESR BUPE 55 R L R T RE 22 1) R
FEJR IR A Re—0s 25 B2 X T 57 40 A4 I 1 ik
R, T BRI A TUAFE S — R R R SRR A
E@%ﬁ@ij—g[lo,m,m,%fﬂ] .

T AR RS T AR R A SRR
() Re—Os [Fl{v 28 52 AR50 76 by FH AU LA T —
i (HAR LG T2 R SR Ab P IR | B €5 01 25 I
X4, R I AR Re—Os [R5 2 20 14 3 A 1
SEBEIRAC (JEIE 08/ 0s FUIH) |, #4211 25 Bt 25
AR 2E UL BT B HE AL TR i 25 (MSWD ) 5 ikt ¢
KOELUH TR E4E (1), 1 X A4 A9 B
PR FEZA LT 4 505 (1) #E450 Re-0s FHAK, 7
FORHRIARS B (R R 05/ 0s ) B0 22,5 (2) 18
KA A3, FBORE AW LG Os [ R AL —;

=]

SERE (239 +43) Ma
(""0s/™0s)=0.85+0.42
MSWD=1 596

1850)g

Y0s/

L T S T N R R L T
0 200 400 600 800 1000 1200 1400
1X7Re/\XROS

1 EASMAEL S ARG IMAE S Re—O0s [Al07 R 5E I £
a.9E[H Shetland #f & 5t (UG EERT | ASTHR(11]) 5
b.2%E Bighorn 71 Phosphoria JRi ( FLURERE S| B SCHEK[ 12])

Fig.1 Re-Os isochrons of crude oil samples from two typical petroleum systems abroad
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Fig.2 Re—O0s isochrons of crude oil from well Gela-1 in Ragusa Basin, Italy
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Fig.3 Procedure for determining Re—Os concentrations and isotopic compositions of organic-rich samples
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Table 2 Total analytical blanks of major Re—Os laboratories reported recently
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Fig.4 Concentrations of Re (a) and Os (b) and isotopic compositions (c¢—d)
of crude oil standard sample NIST8505 analyzed by three different laboratories
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