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T3 A B R Eh 48 ) oL 3% 3 A M R OR . — 2
w " Sr e IR . 3 E d R R 2 E A KA i
TA) 1) v K AR, 2 BRSE (B R 0. 7119 (Palmer et
al. , 1989) ., 2% Sr Ay P A MU ¥ B, Jd 4k
L T 45 18 K A A2 ) ot s e, HEF- 49 {H O 0. 7035
(Palmer et al. , 1985), ¥ A0k fR £ 7 48 ) 7 & &
BTV 2 A KL s U AR T S A
Hi 2R 3 55X EE | 4 3RV H BT S R L BUCE TR 2
TEH LA B b J2 4F AR 2 1 I 5% (Burke et al. , 19823
Popp et al., 1986; Tian Jingchun et al. , 1995;
Huang Sijing et al. , 1997, 2002, 2004a, 2004b,
2005, 20065 Denison et al. , 1997; Qing et al. ,
1998; Jiang Maosheng et al. , 2002; Qin Jianhua et
al. , 2002; Huang Wenhui et al. , 2006; Liu Cunge

et al. , 2007; Wang Wengian et al. , 2013), Hr
b JZ R 53 % 55 AR A I S0 i T R ) 6 R b 2
R Z B b TR AR K PR B B R R CR 2y
10%a) 8 R T K IR G I A] CR 29 10°a) , HAR g v
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[Fi) 300 T R o IR e e 22 b %) I 7 3R 20 ol 2 A %
— S5 HLFif S5 4F 4 0 HE S T & 2E 22 1k (Koepnick et
al. , 1985; Howarth et al. , 1997; Veizer et al. ,
1999; McArthur et al., 2001; Huang Sijing et
al. . 2004a. 2006) . B 58 [A £ R Ko H 45 4 5 A
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1999; McArthur et al. , 2001), @ E A 148 [H
1 2R B 24545 T At 2k B O 7R 3 o AR AUk
AREMEIFE 23RS TIF 23 AR R (McArthur et
al. » 1994; Howarth et al., 1997; McArthur et
al. » 2001; Huang Sijing et al. , 2002, 2004b; Pan
Jiahua et al. , 2002), 7EE M. 5042 2R 0 2 /Y
WF5E 3 2 4E p 7 38 B R 4 #h (Jiang Maosheng et
al. , 2002; Huang Sijing et al. , 2004a, 2004c;
Huang Wenhui et al. , 2006; Yang Jiedong et al. ,
2012; Zhao Guowei, 2013), % T %5 /K £ 17 4% #o 12
P 28k T2 ke AR R 60 3R W AT 5 32 808 1 T E 1R
H A 5 X 4y (Huang Daojun et al., 2009; Su
Zhongtang, 2011; Wang Lei, 2013; He Xunyun et
al. , 2014; Yang Xiyan et al. , 2015), [l 7F #b |2 4F
&7 B FEAFAE 25 . AR R 5E0K USR] o R
b JZ 57y SO LU AR B 0 R TR A7 3R 9 Al it 2
Al 45 G WA X P T8 A7 A ) b )2 R R 1 R DG B
SRS SRR 22 17 4 b VG 2 b B - L b X =T IR
H— 52 T I DA K P R TR B AL ) [ B 1 O S B
A 2 AEACHEAT AR g . 7RG AL |l 2k B HOK
MR FN 4% 5 M B[] s 390 508 [ 7 2% ottt 4 09 X LG L 4R 1)
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1 DXt S O
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W PUHERE A L g SR T b B R | 7 4B PG 2 3 bl (I
1o SRR 2 M 4l e B Bl 20 4] o3 1V 2 e 2 DA
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Fig. 1 Regional structure and sampling locations of
Ordos basin (modified from Liu Qun et al. , 1997;
Zhang Yongsheng et al. , 2014)

CNE N T PN UL I E RPN R SiE RS s
25 (Yuan Weiguo et al. , 1996; Qian Feng et al. ,
2002; Zhang Jin et al. , 2004, 2012; Yan Quanren
et al. , 2009; Wu Sujuan et al. , 2016), JE 22 DL
Riti gk - GROK DU O £, BA W B A~ —ooaif 7, 1)
THEARE GHAHKIR A TUR, ER AR FEE AT
F1(Wang Zhentao et al. , 2016), B Fim_FAKK UL
FRETEIRH R 7 I s BLEE BL2H S s ) va 4 L
P A S R AR L4 .
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Fig. 2 Rock type and microstructure characteristics of Ordovician in Ordos basin
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RO T DFIWA B, XA40(—) 5 () —URLA TR FURAIE AT du =ik S5 R Wy e g 8 8 & 8 m) 35 31 4026 ~80 %6 FE Jii Ay U8
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(a)—Quartz sandstone, quartz content accounts for over 90% , there is almost no matrix and quartz grains are normal-well sorted and grinded
Sandaokan Formation, X 50 (+); (b)—micrite limestone with sporadic distribution of needle columnar gypsum pseudocrystals, the 2nd
Member of Majiagou Formation, X40(—); (c¢)—grainstone, grains include spicules, ostracoda and trilobites and accounts for 40% to 80% .
the matrix is micritic calcite, Zhuozishan Formation, X 50 (—); (d)—penecontemporaneous dolomite with argillaceous lamina, the 5th
Member of Majiagou Formation, X25(—); (e)—arenaceous dolomite containing a small amount of arenaceous particles, dolomite underwent
recrystallization, Sandaokan Formation, X 50(—); (f)—calcite dolomite, dolomite crystal is semi-idiomorphic and in inlaid contact, it is
formed by dolomite metasomatism and recrystallization, Sandaokan Formation, X 100(—); (g)—gypsic dolomite in crumpled deformation,
the 3rd Member of Majiagou Formation, X25(—); (h)—gypsum with few gypsic dolomicrite, the 5th Member of Majiagou Formation, X

12.5(—); (i)—white coarse-grained halite, the 5th Member of Majiagou Formation, X10(—)
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A YA HAE R 4R T 5B K 22 307 4 b 79 2 F v
RAR. HARFRAAE S ICE TRAC S N AR 1 s
S RGESEBEAN D HE, HEEFILKX EAH
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4. IR SBR T 30 A Bua 1 FHRE BE 55 .0 W) AR
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o IAFRIRAT 36 A SUEE .

FE it B8 () 87 2% 03 0 A 7 [ B2 B g o 1 3
WIS T sE L. KR JY/T004—1996( 2 T 4 H, 55 [F]
N 2 0T 7 35 38 ) ) 3 A TR 67 2 bR oE 9 I R
NBS SRM 987, H:5" Sr/* Sr {4 0. 71034 4=0. 00026,
BLRERAE 7 R A 2 B A S R 2 200 H LI
100mg ¥ A i 0. 8mol/L By IR R A T Teflon A H,
BL A R AR AG 50W-X8 B IR 1Y 2 5 52
At 3 B RN 2l Ak . LA R Ay bk R R 0 B i Al v )
Sr, Z J5 FAE VG354 [ml 7 2 5T 7% A b 58 s i, 2
2 26 FoN,

F2 i T 2R A A Tl b 3 H ST 5 B S 5 5 5T
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28], ¥{H 2}y 0. 708865 ; Mn/Sr {8 43 ffi 7£ 0. 022 ~
0.757 Z 8], ¥{H M 0. 172; Sr & &4 i 7E 0. 185%;
~1.802%, = [a] 4{E Hy 0. 884%y, =iEIR4— 5 F
Ll 4 AR IR 67 R AE AL e A A KA RLAE R e A
TR ¥ Sr/% Sr fH A F 0. 708872 ~0. 709812 2 ] ,

HIH 0. 709361 ; Mn/Sr {8 4> 4 7£ 0. 090 ~ 0. 643
Z [l ¥ {E R 0.3205 Sr & & 43 A 7E 0. 27500 ~
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1 iR,
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=i LA T I A < B AP sl BB = S AW
(Saltzman et al. , 2000; Maloof et al. ,2005; Kaljo
et al. » 2007; Ainsaar et al. , 2010; Munnecke et
al. , 2010, 2011; Edwards et al. , 2014), AR}
FERY B R SR At T AR 2% F —
E B BCEVE AR M . ZERE B IR B a1 DL
ARAE R T B T A0 R 5 € HEBR IS
5 3 50 2 A S AR A R

o’ 22 /1 RN Sl N Y S [P NS GBS
LSS T U sh R A R R bR O R EITR
FEZALT Si ALFI Mg, Si I AL £k [ FRisE.
Xof HE i p I E S O T IR TR AR A A R Se/% Sr
Wil 5 1 I8 0 B A I i e R b P K s SR R B2 e . T
Mg & &8 T R W AE i 52 = A0V TG 5 5 7 2
QOMEITHR , FEALE Mn/Sr Ml Sr & &, #HAKH
Sr & L g TR A I R AR K TE Bk R £h 2
BoERAEREEM T &k % Sr, L Sr i i 8
i X JE IR K AF B B B A M BE . Derry et al.
(1989) il Yang et al. (1999 A AL Sr & KT
0. 2%0 s A RERIF AR R WK .t T AL 2= 3 ) 3%
7 IR K AR T 1 K A B R i Min 5 &L 2RO
52 B 2 A E A T 52 ) AR B R £8 %5 9 Min &
23k (Huang Sijing, 1990), It 4}, Kaufman et
al. (1992) i i # | Bk [F] 7 28 S 38 iy 449 3t Aoy A
IF R EE Y Min/Sr<2~ 3 I, # 5 BB 98 S iy i
JK4FAE . Huang Sijing et al. (2003) [F] [t 38 A
— AR o> A VR I R] BE S B Sr F A . AR
M RE it b AR E B ER S (B A H R R
MREL SR Y T R o BN IR B rh ™
TUUE B BE LA S A o 4y 5 45 1R #8022
LB BT LADF 0 B R 6 2 A il A8 /Y 48 AR W) AR AT
L3z I 3 i B2 #5 %5 T (Huang Sijing et al. , 1990,
2006) ,
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Table 1 Geochemical characteristics of major, trace elements and Sr isotope of Ordovician in Ordos basin
GETE RS JZIDA Ak Sic%) ALCY) Me( %) §7Sr/88r | 26(X107%) Mn/Sr Sr(%0)
ZJ1-1 Ozms g 0.23 0.05 0. 39 0. 709034 9 0. 027 1. 488
ZJ1-2 Ozms A[E 2. 16 0.48 0.73 0.709126 8 0. 035 1. 729
7J1-3 Oy ms aE 1. 26 0.33 1.81 0. 708802 8 0.039 1. 025
Z]1-4 Ozms VA 1=y 1.32 0.29 18. 90 0. 709190 5 0.757 0.185
ZJ1-5 Ozms Ve A K 0. 80 0. 20 2.03 0. 708739 3 0. 030 1. 325
ZJ1-6 Ozms T8 A K 2.63 0.11 0.95 0. 708929 8 0. 186 0. 269
7J1-7 Ozms TS K 7.31 0.59 2.95 0.708997 7 0. 230 0.217
Z]1-8 Oy ms Ve s K 2. 65 0. 80 0.55 0. 709068 6 0.216 0.185
ZJ1-9 Ozms e s R 2.37 0.26 1. 65 0.708928 10 0.211 0. 190
7J1-10 Ozms s KA 2.03 0. 26 1. 96 0. 708829 11 0.208 0.192
ZJ1-11 O2ms aE 0.81 0.16 2.58 0. 708706 3 0.032 1.239
ZJ1-12 Osms g 3. 46 0. 54 4. 06 0. 708949 2 0. 036 1. 112
ZJ1-13 O2ms; VA = baray 0.82 0. 20 20. 87 0.709031 5 0.478 0. 230
ZJ1-14 Ozms aw 1.45 0.33 0.76 0. 708710 6 0.034 1.189
7J1-15 Oy ms T Yey &= 0.81 0.10 1.52 0.708651 9 0.029 1.391
ZJ1-16 Ozms AT S = 1.02 0.21 12. 68 0.708717 14 0.571 0.578
ZJ1-17 O2m; A IS 0. 80 0.14 8.91 0. 708737 3 0.114 1. 049
7]1-18 Ozms Ve i K 0.73 0. 30 3.78 0. 708635 9 0.028 1. 405
ZJ1-19 Oy ms TR AT K 0. 20 0. 04 3.42 0.708648 4 0.022 1. 802
7751 Oz P K 3.72 0.92 0. 65 0.709739 22 0. 259 0.568
7752 Oz PSR & 3.51 0. 90 0.68 0.709718 19 0. 643 0. 446
7753 Oz Ty i A1 K 3.41 0.83 1.88 0. 709080 22 0. 395 0.333
7754 Oz Ve A KA 2.57 0. 85 0. 67 0. 709206 24 0.228 0. 442
7785 O 2 VR ey & 1.19 0. 40 2.72 0.709812 17 0.332 0. 327
7756 (015 VAT Ry 3.86 0. 90 0.72 0. 709691 20 0.262 0.296
7757 Oy TR A K 2. 02 0.29 0.65 0.709303 23 0.141 0.275
775-8 0= Wb KA 1.25 0.43 0. 66 0.708872 19 0. 137 0.282
7759 Oz H W B A IR 1.31 0.34 0.75 0.709156 22 0. 090 0. 343
775-10 Oz2 Ve &A1 1. 50 0. 40 2.75 0.709488 20 0.113 0.411
77811 Oz YIRS A K 3.14 0.57 0. 74 0.709442 18 0. 374 0.311
77812 Oz AW E K 3.74 0.74 1.37 0.709156 21 0. 248 0.438
77513 022 Ve &b A1 5.52 0.75 0.57 0.709401 20 0. 357 0.412
77514 Oy TS K 5.56 0. 66 1.87 0.709234 20 0.568 0. 464
775815 Oz YIS A K 13. 46 1.10 0. 69 0. 709660 16 0.612 0. 291
775-16 (0783 e W T K 3.85 0.71 1.27 0. 709085 17 0.298 0.572
7758-17 (0753 s IR & 2.58 0.58 0. 69 0. 709096 22 0. 390 0.417

TSr/% Sr-Si AZ i B (B 3a) Bk R T 2 AR
i AR R A ST A AR ST SRR
AR (HEEAR 1 AR AL ST B BRI T = T
A X, e A 52 7 1 M X Sr/%° St A A TR 4P 1
3 38 e = . °7 S/ Sr-Al A2 (B 3b) R A
R AL & 40 TARME . HY S/ Sr KRFiE Al
N & 2R B R AR Ak B LT S A G
PE. BREGES 1 JF 4 D EA S Mg &= M H 5 (8
D) A R Mg i A F 0,390 ~4.06%
Z I BME A 15100 48 R A A i MgO &5 it 341K
F 12, VLB S W1 2 A1 G RE 00 2 3 4R R
B, 4% Sr & & & Mn/Sr X B A8 45 2 i T AL
el A R R (] 3e) .24y T~V HAK

BT Z VO iR Y R S T . AR R
s 1L DR B St fr R I TR AT 1 R RE
d s Forp A 32 AR AR B T Se=>0. 2000 1 F B bR
WA 4 DRES AT 0. 185%0~ 0. 192%0 22 i) , 41
BB FI RIARMER TR, i AR S s 8 T
Mn/Sr<<2~3 X —brifi. Bk FRE, K2
BT P N P Al = T v W || P A S v
it AR, Sr/% Sr 5 Mn/Sr 223 [ (E 3d) E£ 5
PN B E AR SCME . 258 B 4r A, aT LI R
AR R R A7 28 I 1) R it 32 30 B T AR 1 5 e 3
Jai B BN BE 0% 5 17 b S B DA T KA B,
3.2 BEETHK

1 T 52 PR 0T LA R v o HORTR AR 5 e,
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Fig. 3 Discrimination diagram of diagenetic alteration degree of Ordovician samples in Ordos basin

B RH B IR 5 5 () 300 96 /K B8 () 037 3R (B AP 72 22 57
VF 2% B AEWE A [ 5t 48 ARk R 8 8 i 4R Im) o2 R
IRF o Sk H R ) 3 3R A 7B 1 T A 40 LA 2 A 0 T
15 I TE T B T e B 2 B BDER R R 5 16
SEm B A A il i AH ¢ (Arthur et al. . 1985;
Montanez et al. , 1996), iz A1z R 3, 0] UL i fik
i 6 2 AR R 67 RO B3 it T T A A2 AL

PP 1 o BB R AL R AR & R (&
4 BT 7~10 BB R R SR T R &R
HIZ I A P T P2 BT, AR T B 6 WEUIR
W Sr [ R T4 b TE IF 7812 W B — HLAR R AH A
EE X e T H B 6 BN FEER B %
AR - T A IR AE DT AR R P IR ALY — 5 B 52 U8
Yli. B . SRIE AR R AR A . 52 A
HEREWET VG BRI B (DT 5 EBD
PRIF AL A AR L 75 & B (B 4 W Bo SR A i R
M. fEL BT 1~3 WL AR R R H T
RS, X2 BT B AR B Bl o 2 ARG T B
BB g — 1 G AR R 2 AN TN Z T A BR IR
oA ZBIRARK MK IE R BOLE T & . & BT,
HAHEAI R A T b LR =G B g
BMRAE . SRV BRR AR EERR . RS
BT R - T S A TR

S LU X = 0E O 3 L 2 ORI B[R] A7

AR DL/ B 3 O R AE (& 5) L H 2 B R |
EE PR D A e Y T R I T - TR R R AN T
TR X5 RN SRR 22 3 4 T Y- T A2 AR A
H—%F(Jia Zhenyuan et al. , 1997; Liu Qun et al. ,
1997,

3.3 BEAMRMRERIRE

TE R R 07 28 b 2 2 IR B A SE A b X 2D h B
BAEARHEAT FRT IR . ST AR A AR S M HERA 1 22
BB il e Tl s AR LI aORg BE DL S 4 BRBE TR 462 R
T AL T2 AR S . R R DR R T SO A A DR RUA
AR S BE R . A WIEI K & LOWESS ]
AR E N Z Ak 2 (McArthur et al. » 2001), &%
e B HHT N Ak R E ok 58 8 i RE R i K A5 L
14 B4 Bl R AR 67 2R T A il £, 0 2 SR B R VA b )2
S A VAN U T 1A XoF v A Bk 1R 3R B T 37 3R 41
i S BB A9 2L Al % B} (Huang Sijing et al. ,
2004a) . H B #2048 E AL R AE A T 0. 7077 ~
0.7092 Z[a] (K 6),

AL DL, 4 Bk B P 2R 4R ) AL 3 28 A B A
R AR BB SE T R A B e E AN
P B g 2 ) BIF 9 3 D T R i TR 1 L) o7 3R A8 A
EA 44 8] 3/ (Denison et al. , 1997,Qing et al.
1998;Qin Jianhua et al. , 2002; Huang Wenhui et
al. , 2006), Jiang Maosheng et al. (2002) 445 H 48
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Jing et al. (2016) 3 32 X 52 F 111 3t [X rp B4 B 55
FIAEYZRVIFE, B ZERA EREE T
TR IS 1 3 N HIE AR BRI L
WK N Histiodella ¢ f. holodentata #ff , Histiodella
Kristinae 5 1 Histiodella bellburnensis 1 ,

Histiodella cf. holodentata W LA
H. cf. holodentata B9 1 P H %¢ ik (Ethington et
al. , 1982) Ik 4 Ansella crassa % 8 KF A g
Fb . HTUE 4 9 UL Histiodella cf. holodentata F
Histiodella Kristinae 0 WK B FFR . %% 47
A T ZIE A B 7 R o B4R LA
J& T35 F UK

Histiodella Kristinae 5 325 24 2K F B
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(HA5VE B2, Jing et al. (2016) 76 5 1111 ) i
TR AR K 70 28 JE A7 A= W0 Ak A 52 A HERS B e
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Rk BB R B (Jing et al. » 2015), fq ot Al I,
A ZTEPCH B 2 1 ZH AR RRE AL T 38 B R
Hi .

3.5 WREKAR
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Abstract

The research on Sr isotope of carbonate rocks in the Ordos basin mainly focuses on the identification
and classification of diagenesis. In this study, the fifth Member of the Majiagou Formation (hereinafter
referred to as Ma5) in the well Zhenjia-1 and Sandaokan Formation-Zhuozishan Formation in the western
margin of the Ordos basin was selected as the research object. This study firstly reports Sr isotopic data of
carbonate rocks which are not influenced by diagenesis. Based on the principle of Sr isotope stratigraphy,
the characteristics of sedimentary environment were restored and the Ordovician stratigraphic framework
was addressed. The following understanding has been obtained. (1) Mab Sr isotope of the well Zhenjia-1 is
characterized by repeated vibration, but slightly increasing from bottom to top, with oscillation period
coincidentally with evaporative rhythm. While Sr isotopes of the Sandaokan and Zhuozishan formations are
characterized by moderate fluctuation and decrease generally. (2) Geological age of the Majiagou
Formation can be assigned to the middle-late Darriwillian while the counterpart in the Sandaokan and
Zhuozishan formations is earlier and is assigned to the early-middle Darriwillian. (3) Ma5 was deposited
under the background of restricted platform-evaporation platform and its Sr curve differs from the global
curve in Ordovician, suggesting that Sr isotope is more sensitive to the variation of paleoenvironment and
could become an important indicator for regional paleoenvironmental comparison. The Sandaokan and
Zhuozishan formations in the Zhuozishan area deposited under the background of open platform-carbonate
slope and its Sr curve corresponds well with global curve. This study provides not only new fundamental
data for global Sr isotope curve but also new evidence for comparison of the sedimentary and tectonic

differences of strata in the Ordos basin.
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