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o : 1)
Sr 1 Myr,
( 1 Ka, )a
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(McArthur et al. ,2012), 2)
.57 Sr/% Sy
, 0.5~1 Myr
. §7SQr /5 Sy
87 SI‘/SGSI’ ,
087 Sr/86 SI‘
C D,
TSe/9 S : .o
3 . ,87Sr/86 Sr —
0.7069

It is apparent that the excursions of % Sr/% Sr occur only in very

long-term scale with {luctuating times less than 3 in each Era. It also

shows the lowest value point ca. 0. 7069 around the boundary of

Guadalupian to Lopingian in the Paleozoic time
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(McArthur et al., 2001, 2012; Jenkyns et al. ,
2002; Korte et al., 2003, 2006; Veizer et al. ,
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1997.2001, 2004a, 2004b, 2005, 2006, 2012; Wang
Wei et al. , 2007; Liu Xin-chun et al. , 2013;
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Yu-gan et al. , 1994b; ,1995; Stanley &
Yang Xiang-ning, 1994; Wang Xiang-dong &. Sug-
iyama, 2000; Zhou Meit-fu et al. , 2002; Wang Wei
etal., 2004; Isozakietal., 2007; Shen Shu-zhong
etal. ., 2009; Wignall et al. , 2009a),
(Zhou Mei-fu et
al., 2002; Isozaki et al., 2007; Wignall et al. .
2009a,2009b; He Bin et al. , 2010), ,
(Jin Yu
gan etal. , 1994a.1995; Hallam &. Wignall, 1997,
1999; Mei Shi-long ez al. , 1998; Wang Yue & Jin
Yugan, 2000; Leven & Taheri, 2003; Yang Jin
hui et al. , 2004) . N
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, 1994; Hallam &. Wignall, 1997.1999; Wignall ez
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8 Sr /% Sr ( %" Sr/*Sr
) , 8 Sr/
8 Sy (Korte et
al., 2006; Liu Xin—chun et al., 2013),
8 Sr /% Sr
C 3,

, GLB PTB ,
3¥C  GLB PTB

Abadeh

Blue straight line is the dating curve of 37Sr/% Sr. Red line is §'* C
excursion projected to ages from dating curve (free from thickness).
Cyan rectangles are boundary ranges constrained by 87Sr/% Sr, in
which GLB is around 0. 7069 ~0. 7070, WCB is about 0. 7071 ~0.
7072, and PTB is between 0. 7072 and 0. 7073 respectively. Accord-
ing to these 87 Sr/%6 Sr constraints, yellow X marks are §'*C depleting
points, which drop in these 87Sr/%0 Sr constraints for boundaries” i~
dentification. PTEB and GLB ages are respectively 252. 28 Ma and
259 Ma from updated publications (Shen Shu-zhong &. Mei Shi-long,
2010; Shen Shu-zhong et al., 2011). The WCB is estimated at a-
bout 254. 6 Ma from this model
2 Abadeh

Fig. 2 §"C curve and ¥ Sr/% Sr projecting age based on the
Abadeh section

(0.70715),

, 87 Sy /% Sy
0.0001
0. 00015 , Abadeh

(Korte et al., 2006; Liu Xin-—chun et al. ,
2013),
¥Sr/%Sr  GLB  PTB
C  2)(McArthur et al. ,
2001.,2012; Jenkyns et al., 2002; Korte et al. ,
2003.,2006) ,

b b

(Veizer et al.. 1999; McArthur & Howarth,
2004) , 'Sr/* Sr

(Wang Wei et al., 2007; Liu
Xin—chun et al., 2013),

87Sr/86 Sy, 252 Ma

3 C s .

3m, , PTB

PTB
The chemostratigraphic PTB is located in middle of microbialite beds
where i. e. 3 m above the base of the lower microbialite based on
87Sr/% Sr projected age and a typical §'* C dramatic depletion
3
(. Wang Wei et al. , 2007)
Fig. 3 The carbonrisotope curve and a strontium isotopic
datum of the PTB section at Kuh-d-Yagma in the

central Zagros Mountains, Iran (after Wang Wei et

al., 2007)

o

8/ISr‘SGSr‘87Sr‘8SSr s 87 Sr 87Rb
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o 8 Sr

87 Sy /% Sr R 8 Sy /% Sr



4 — 407
7 Sr/% Sr , ( 1 Ka),
8 Sr/% Sr, Sr
, (McArthur et al. ,2012),
8 Sr/% Sr 1 Ka, 8 Sr/% Sr
(Peterman ez al., 1970; Veizer & Compston, . 8 Sr /% Sr

1974),

(Faure, 1986; Korte et al. , 2006) ,
(0.720£0.005)
; , (0.704
+0.002) )

(0.7084
0.001),

(Veizer & Compston,
1976 ; Hodell er al. , 1990; Richter et al., 1992;
Goddéris & Francois, 1995; Farrell ez al. , 1995;
Blum &. Erel, 1997; Derry & France, 1997; Mc-
Cauley & DePaolo, 1997),

(Peterman et al. , 1970; Veizer & Comp-
ston, 1974; Faure et al., 1978),
(Burke et al., 1982; DePaolo &. Ingram, 1985;
Palmer &. Elderfield, 1985; Hodell et al., 1989,
19913 Denison et al. ,1994; Jones et al., 1994;
Veizer et al. , 1999)

b o

87 Sr/86 SI‘

(DePaolo &.
Ingram, 1985; Elderfield, 1986; McArthur, 1994;
Smalley et al. . 1994; McArthur ezal. , 2001; Jen-
kyns et al. , 2002; Wang Wei et al. , 2004,2007 ;
,1997, 2012; Wignall et al., 2009b; Shen
Shuzhong &. Mei Shi-long, 2010),
Sr 1 Ma,

(Burke et al. ,1982;

b ~

Koepnick et al. ,1985),

’87 Sr/sﬁ SI‘

Sr,
Sr

2.2 s

2.2.1 N

:0. 7070~0. 7068,

. 87Sr/868r

’

(Mar-
tin & Macdougall, 1995; Veizer et al., 1999;
McArthur & Howarth, 2004; Nishioka et al. ,
1991; Denison ef al., 1994; Jones et al., 1995;
Korte et al., 2006; Wang Wei et al., 2004,
2007) , ) (0. 7070
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~0.7068) ) ) )
) PTB GLB, ,
. — ' Sr/% Sr 0. 7072 3 C
2.2.2 -
s B C (Magaritz et al. »1992; Shao et
, al., 2000; Richoz, 2006,2010; Shen Shu-zhong &.
, ( Mei Shilong, 2010), 8 Sr/% Sr
Ma Ma ), , 0.7072 254. 6Ma,
o — (Shen Shu-
, zhong et al. , 2011),
, Sr/%Sr 0.7072 8% C
Sy /% Sr . (Liu Xin-chun ez al., 2013)
o (Iranian-Japanese Research
. , Group,1981),
, 1 Ka (Kozur et al. ,1978) , Kozur
1 Ma s (Korte et
al., 2004) o

(Wang Wei et al., 2007; Liu Xin-chun et al.,

2013), Aligudarz
C 3,
(Post Cambrian member) ,
Sy /% Sr 0. 7070 ,
8 Sr /% Sr . 0.7074 R
0.7074 8 Sr /% Sr

252 Ma, PTB (Jin Yu-gan et
al., 2000; Shen Shu-zhong et al. , 2011,
" C

(3%0’\’4%0) 0 ’
3 C , PTB
dC
(Wang Wei et al. , 2007),
C 2):

Abadeh

(-
ranian-Japanese Research Group, 1981; Korte et
al., 2004; Kozur et al., 1978), 3" C

8 Sr/% Sr
, ( PTB GLB

2.3 %Sr/%Sr

R 8 Sr/% Sr
(Brand et al. ,
2004),
, (Brand, 2004.2009; Korte
etal. ,2006.2010; McArthur et al. ,2012),

8781‘/8681’ .

, S'Sr/*Sr
Sr(
Sr),
8 Sr/% Sr

(McArthur, 1994.,2012; Veizer et al., 1997,

1999; Korte, et al. ,2006,2010; Brand, 2004),
7 Sr/% Sr(Wang
Wei et al. ,2004.,2007 ; Wignall et al. ,2009b; Shen
Shu-zhong &. Mei Shi-long,2010; Liu Xin-chun ez

al., 2013),
, Sy /% Sy ,
8 Sr/% Sr
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Sr (0.112 nm) Ca . CAI
(0.099 nm) R , 8 Sr/% Sr
, . . (Veizer et al. ,1999; Korte et al., 2006),
(Faure,1986) . . s 1)
Sr )
, 57 Sy/
, 86 SI‘ ,
87 Sr/sﬁ Sl’ s 88 SI‘/ 0 ,
86 Gy , 8 Sr/ ,
8 Sr 8 Sy /%6 Sr (Steven—
son et al., 2013), s s
s 87 Sr/SG SI‘
8 Sr/% Sr (Brand, 2004, , :a) ’
2009), s H
b b) 2
o , Brand 8 Sr/% Sr sc)
8 Sr/% Sr . Brand
’ HC] SI‘ ° ’ 1)
HCI , (Grossman et al. ,
Sr R 19965 Mii et al. , 1997; Veizer et al. , 1999;
, , ,2011) .
87 Sr/S(ﬁ SI‘, , s
Sr
87 Sr /% Sr . R HAc-NH4Ac
Sr Sr R
s Sr, Sr
; , NH;

Sr

, 87 Sr /% Sr

NH,Cl
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Sr, (Sr: +2; Rb: +1) (Sr;
, 0.113nm;Rb:0. 147nm) s
8 Sr /% Sr (Wang Wei et al. , . , Sr
2004 .,2007; Liu Xin-chun et al. , 2013), ’
Rb »Rb
. , . Rb 8 Sr/* Sr
§ Sy /% Sy
s . 87 Sr/SG SI‘,
(Grossman et al. , 19965 Mii et al. , Rb ,
1997; ,2011) . s
Rb., Rb S Rb 8Sr,
Sr ) s
Sr, % Rb
) §7 Sy /% Sy 87 Gy , ,
87 Sr/SG Sl’ ,
Sr Mg s
Sr R
Mg-Sr s o
Sr % Sr/* Sr R 8 Sr/% Sr R
8Sr,Mg 8 Sr, HCl HNO;, .
87 Sr
. Y Rb, Sr 87 Sr Rb
o . Rb.,
2.4 *Rb B Rb , YRb 8 Sr ,
R 8 Sr /% Sr Y Rb 8 Sr/% Sr
y , 87 Sr/SG Sr
. Gy S Rb ,
"Rb 8 Sr, . R HClI  HNO;
’ 787 Rb ’
8Sr, 8 Sr 87 Sr/% Sr Brand(2004) .
i S Rb B 87 Gy ,
87 Sr 87 Rb s
, " Rb Sr , HCl
HNO,
be Sr ) D)
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, Sr
HCl  HNO; . . )
HCl  HNO; , ,
7Sr/% Sr % Sr/* Sr, (Veizer et al. , 1999; Korte et
. al., 2006),
o . , 8 Sr/% Sr
. . 7 Sr/% Sr
, . 8 Sr /% Sr
) ; 8 Sr/% Sr
2.5 %7Sr/%Sr ,
% Sr/* Sr .
, (TIMS), )
(MCGICP-MS) , s
s s GSSP
, TIMS , , 8 Sr/% Sr o
8 Sr/% Sr
0.000001; MGICP-MS
, 0. 00001, MCG-ICP-MS o 8 Sr/% Sr
¥ Sr/* Sr s 0. 00002 s
. 7 Sr /% Sr
8 Sr/% Sr NBS987 ,
(0.71025X), 8 Sy /%6 Sr , ,
0.1194, o , PTB
, ,  TIMS Sr/%Sr 0.7074, 252 Ma,
MCG-ICP-MS, PTB .
o ) .PTB
2.6 Sr , 233

87 Sr/SG SI'

Ma.245 Ma, 251 Ma (Hellmann & Lippolt,1981;
Sheng Jin—zhang &. Jin Yugan, 1994; Bowring et
al., 1998) 252 Ma (Shen Shu-zhong et al. ,
2011)  252.5 Ma(Menning et al. , 2006),
PTB , 0.7074
Sy /% Sr
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CORRELATION OF MARINE SEQUENCES: AN EXAMPLE FROM
LOPINGIAN MARINE CARBONATE SECTIONS
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Abstract

Strontium isotope (¥’ Sr/* Sr) stratigraphy has been widely applied in the correlation of marine

carbonate strata. This article presents a case study of the Lopingian ¥ Sr/* Sr chemostratigraphy. This pa-

per also reviews the principles, methods, and problems in strontium isotope chemostratigraphy, focusing

on sample screening, sample preparation, instrument selection, data analysis, and chemostratigraphic cor-

relation. * Sr/* Sr of marine carbonate sequence is a useful tool in stratigraphic subdivision and correlation,

paleoenvironmental reconstruction, paleoceanographic studies, and paleotectonic analysis, particularly

when biostratigraphic data are unavailable.
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