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Geochemical Characteristics of Dolomite from 5th Member of the
Ordovician Majiagou Formation in Sulige Area, Ordos Basin

ZHAO Wei-wei, WANG Bao-qing
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Abstract: The dolomite in the Sth Member of the Ordovician Majiagou Formation is a significant reservoir in
Sulige area. The origin of the Ordovician Majiagou Formation has been a hot topic for many years. The trace
element and carbon, oxygen, strontium isotope compositions of dolomite developed in this deposit were
determined in this study. The results show that the content of manganese, sodium and strontium is low. Meanwhile,
the values of isotopes of 6'°C and 4'®0 in secondary void-filling dolomite are much similar to those of the
dolomite and dolomitic breccia. The 6'%0 values of the dolomite are in the range of 0.81%0~5.68%d(averagely
3.442%0), lower than those of the Ordovician seawater. The *’Sr/**Sr ratio is higher than that of the Ordovician
seawater. An analysis shows that the fluids that generated dolomite and void-filling dolomite might have come
from the same fluid source. The negative values of 6'30 of dolomite result probably from temperature effect of the
burial process. The high values of 87Sr/*Sr may be explained by the hypothesis that metasomatic fluids came from
or flew though aluminosilicate basal rock or siliciclastic rock, which had rich radioactive strontium. Those

characteristics of dolomite from 5th Member of Majiagou Formation were probably formed in a burial
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RERLE 1, LUHBEEKN Fe FEMEA Na, Sr
A Mn EB AL,

BREBEAT G UER Na, St 3B IFE,
B, WHASEE. BRENNIRBHFEESA Na
& £35(3000~10000) x 10°(Land et al., 1973), Wiy
A=A Na & &UFH (900~1000) x 10~°(Warren,
2000), ARRXEAZAH Na FHEER 147.4x 1075,
5XEHHRAZANaFBRHOTRMEY; BRXE
ERTFAZHERATE, BEARBEOSZA Na
S8, MRXAEH Na FRTUBEKRGE ), 8
HZAERTFRERGHNEKD, BEHEasaREAE
EHNa &, B S ERSREH TIHRKMKIEME
BAYEH, Na SEEME, REERAXMAZAHERA

¥5, B4 anA Na SEREIBB AL,

RSt EAMERED, K—EARNHE, Bk
BBREMNT YRS HRBETENENEEEN, R
A (10000~80000) x 107° & & Sr & B ¥4 LA HIE
BL(600~5000) x 10° 85 Sr S BRMATH. WHEEN
B FMEEE J7 7% A [Sr & & (2000~10000) x 10~ PHTE &L
BA Sr §8(300~2000)x 10 B =FA, BEEER
&8 Sr FRMB AR RO B EBMRKRY S
& B E S A (Warren, 2000), FIARHA=EEER
K Sr FBE 1), TRRASALHBRRKSET#
A, WKkkEHEER Sr S BEAFEHE,

R A Fe 71 Mn BB T H K
BRILBKEL—R R R, FEEREERRE

£1 FESHREFAGETIRAZANETESR

Table 1 Trace element content of dolomite in Sth Member of Majiagou Formation

#5 BE SRR /m YR Na/107 Mn/10°° Fe/107 Sr/107°
82 3188 Bz=H 0.0 513.3 13.5
Ha 32432 BzA 279 4278 22.0
B 5 3418.7 A=A 31.0 22789 0.0
ko 3580.9 B=A 155.8 23 1656.7 8.5
H2 3594.22 Hz=A 31 3064.4 21.1
#S 3452.4 Bz=A 20.1 2745.6 24.5
s 3424.7 HEA 12.4 1734.4 19.4
# 13 3532.94 H=A 0.0 676.7 11.0
1 3662.2 H=A 133.5 5.4 2862.2 27.1
Bt 6 3570.32 BZzA 21.7 7598.9 0.0
¥ 23 3560.8 HE=A 16.3 2652.2 22.0
Bk 223 3411.7 B=A 2077.4 0.0 1213.3 13.5
11 3498.25 A=A 4452 28.7 8750.0 30.4
B4 3428.2 HZ=A 118.7 26.3 8757.8 14.4
#H7 3498.3 Az=a 1335 4.6 910.0 8.5
Bk 179 3304.29 H=A 111.3 7.0 808.9 0.0
%24 3555.51 B=H 16.3 3220.0 0.0
# 12 3423.72 H=A 1.7 4052.2 0.0
7 31 3523.82 H=A 16.3 24422 52.4
A4 3181.6 B=A 124 7630.0 50.7
# 21 3552 BZ=A 0.0 1050.0 6.8
Ba 3243.7 BEA 141.0 0.0 3220.0 423
7 26 3361.5 HZ=A 0.0 1003.3 22.8
15 3363.75 H=A 3.1 311.1 47.4
# 10 3405.7 HE=A 118.7 0.0 217.8 27.9
Bk 82 3210.51 H=A 103.9 10.1 2870.0 20.3
B 179 3304.29 A=A 118.7 2.3 964.4 347
#13 3531.54 B=A 2.3 482.2 1.7
# 16 3520.12 A=A 24.0 2154.4 3.4
iy 147.4 10.4 2630.0 18.8
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B, Fe #0 Mn 895 B8 1A #5 8 (Tucker et al.,
1990), Fe il Mn 7EH K & BIRK, BEKLETE
e tk; MEREALBKBERD SRS, BEALBKK
fFREEG. RREBERES, LRI EHK
P LMER Fe & &[(1800~9730) x 107%, -1 4720 x
10757#1 Mn & B (M T 200 x 107%)(Rao, 1990) X 51,
MARXEAZAEERLN Fe SBGEE 1), MEEK
YERIFTE KK Mn B (R 1)EH TEH Mn Bk
EH R

3 B HRARIE

HERBXDIRNAGREATE. A=EA
BRIAFAZEAZTEN C. O R RHRMRS T
ZRAE 2 WA 2, ARPITH, GRABEAZEN
8"C {HX—-1.89%0 ~ 0.87%0, ¥ H8-0.133%0, H 1
H-0.03%0; 60 1B }-10.98%0 ~ —6.11%0, ¥ 1 K
—8.742%0, HF{H H-8.65%0, HZ=HATRE 6°C EN
—2.45%0 ~ 1.9%o, ¥ ¥ }-0.524%0, H {H H-0.46%o;
5'%0 {H H-11.49%0 ~ =5.73%0, F 13 5-8.361%0, H
1B H—-8.57%0. FLEE T A = A # 6°C {H N-3.86%0 ~
1%o0, -394 -1.104%0, {8 }-0.68%0; 6'°0 &K
-12.81%0 ~ =7.33%0, ¥ ¥ K —-10.074%., P 1H K
—9.98%0,

AzAWBERME C. O HNRHATESHE
KE C. O R EHFFTIT . KA E RN E Bk
MEERBBEASEREMGER, 2G5 s+
BARBERMEKMEBERA T, XFZEL
Rl Tl Lz 5 &K —RF e E 2L
M—RF2RENIBEEBRERY, EEE R
BHA KIS K iR E R RRANEMMEREN . b
Bhs KR ERERMNEE-REARE
BWiE, (B2 LGRS E B/ NR AR
BEREYETHFEIDLANKR. ERERME
ERMAE LMK, ERERAMNEE. A5
AALERIRY, ZRFESHERETBYZRERE
fERN, MNENETFEREE, FRNATZEW
C.O R EBEEZ R LRER LT R
BRETAYHTHBRNRESK, RBRHEEBKC. O
R ERE R, B, Allan Z(1993)iA KKK C.
O FIREREMHAFRBEAZEN C. O FfK
HAELRKRER, FEBRBEXDSRBAASE KR
BTFREEL0,-0). HEFHEFEBEEKNTRE
B EMEKAR 6%0=-—66% ~ —4.0%;
0C=-2.0%0 ~ +0.5%c X 2 ME 3 FLEH, 5§

TBRATAEMFEME C, O EAHE C. 0 +FAE
RZM, BEHLBBWLEK 60 HE “Ri”
0.81%0 ~ 5.68%0(F-¥3 K 3.442%0), 6 °C EENHTELE
A E BN

S EBAZEN C. O BERMNEHERANER
AHMER BREBR". “BKEM” URERES
ZEHBERRBzEXBEATATEEBEEH®

“BALER” . HPBAERES ANFELE)T
ERERENBERRKET AN 60 EHER
filo BREHEBRET, BEREAZAHKABER
NEZAHERERNEZAR—MRBENES
MERFERKETZA. NITH RS EEAD M
BMAEZE, SEXBENEENAFERNE S
AERE “BAER” ESANFETE), KB
h&E RENTERFRK %0 HEM F ot —ERE
M. AT, XFmHERSHEENN 60 EiR
REIBEEKEEHMEKE PO ERTERAS
AH PO DRBHT AN 60 HILE KM 6'°0
ERERA 0.81%0 ~ 5.68%(F3IH 3.442%0), AKX
ARRERANBENRAZANABEEEAE
AEEE R T HHERSIEMN,

MEE FiE, K—BKRAEBzANERTE
AUERREKATHN 60 . SREAD
TEAEREVRE, RBESHNLAFFRERESR
W T @IS, 1995), XFPARERAE T RO KIES
TARAFFHRILRK, AAEREXABERNRK
—8BKRBEHNBZHLER. Allan £(1993) %
Meyers F(1997)E BB KB=EH C. O AMNE
WERILF T BB, HBHEL: 6% M s°C
LR K, MEHXMHELE “ERREHE" ,
BBt % 6 C A3 N 6" M, REEE 6 °CIEK
W/ 60 B/ B 2 FAETLLE H 6V°C 0 6'°0
HBROXMIEMREFF LR

ORBADHEAZ AN "0 L RMLEK
B o0 Em MM IFE, FREHT “BERM" 5
W, BAERMENHT, REAZAKIERN,
WiE i REHRMBRE, BT “RREMEMBER",
M B ERERMEEHFABZRRE P, HITH
BHBERNEEHABATAMES, XHERK
HZANEBRHAZEVLRSE AL BREEKE
R i R E RO K (H . FIRT, Allan % (1993)38 53 X
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Table 2 Carbon and oxygen isotope compositions of dolomite and void-filling dolomite from 5th Member
of Majiagou Formation
6180 JIJC
Fe B AIFE #2 FHB/m B
( %) PDB ( %) PDB
1 REHEE Bs 3424.7 H 2 -8.17 -1.12
2 gERREBTSE 2 359422 OH 2 -6.13 0.14
3 R-AKE=E # 10 3405.7 O 4 -1.01 0.3
4 SPBRERRERE # 32 3586.18 Of 4 ~8.34 -1.27
5 ARSARE 74 3457.5 OH, -7.56 0.7
6 REBZE A2 3182.4 OHh -7.47 0.85
7 ERRAZE #11 3506.18 A 7 ~7.84 0.7
8 BRAZH # 32 3591.5 oH -8.43 0.87
9 RRAAEE. B4 3241.2 ou -8.65 -1.33
10 RBAZSE. Bk 147 3217.15 ox’ -8.42 0.87
11 REBHEH. # 17 3552.51 O 4 -8.87 0.24
12 KegnRIKASE #5 3446.2 Ly -8 -0.27
13 RREATE. 725 3354.6 O 2 -8.06 —0.03
14 RREBZE. 322 3564.15 O &2 ~7.15 0.73
15 REBTH. 17 3555.24 O -8.37 -0.34
16 REA=E B3 3045.1 E/ -5.93 -1.89
17 REBZE Bk 231 3311.44 O -6.11 -0.03
18 WREEBRATE H 43 3458.5 oE, -10.69 -0.79
19 BERATE 7 3# 3496.6 OH, -9.55 —0.44
20 BBAZSE B 5 3 3421 OE 2 ~10.42 -0.42
21 WEaEE ks 3430.2 RS —-9.43 ~1.08
22 PEBAEE H23# 3562.84 OF ¢ -8.95 0.16
23 BEBARE # 53 3448.1 Oh 5 -10.98 —-0.94
24 ERAEA ¥ 6 H# 3537.82 2 -7.64 0.76
25 gRRAZE k2 H 3378 o * -10.37 0.17
26 BEATE k23 3386.31 OEH, -8.83 -1.24
27 ) A= Py B2 H 3416.56 oH -10.04 0.45
28 kA= KR 3499.25 ox, -10.59 0.52
29 BHA=E B33 3500.45 O, -10.82 -0.14
30 EREYRBATEFHEYEE B 82 3210.51 oA, -8.57 -0.22
31 B, BEBAZA 13 3531.54 O 743 -0.53
32 RRABEAOABK #13 3531.30 Lk e ~7.48 -0.48
33 REB =A% # 12 3423.72 B 6 -9.45 -2.33
34 REH=A AR P 31 3523.82 B3, -7.14 -0.29
35 RRATARABK # 13 3532.94 E 3 -5.85 0.57
36 RBETAAKE # 24 3555.51 ox; -5.73 1.9
37 REAZAAE # 2t 3552 R -11.49 ~2.45
38 REE=AAE # 21 3552 O -5.75 -1.81
39 REA=OAK B4 3181.6 o, -8.92 0.48
40 REB=HAK #H12 3423.72 BT, ~11.48 -1.46
41 REEBZAAE 18 37325 = -8.26 -0.46
42 REBAZAAK H12 3419.32 Oh ¢ -8.76 0.02
43 REB=AHE a3 3462 oA, -9.92 -1.13
44 RREA=HAE F23# 3588.24 OH 2 -9.19 0.33
45 BREZEFLTAREROZE # 10 3403.5 B -7.33 1
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Table 3 Strontium isotope compositions of dolomite from 5th Member of Majiagou Formation

rE #5 # BHim Bhr YR Sr*”/Sr*(x20) B K S©M/Sr

1 21 3552.00 g RABZE 0.709230+0.000226

2 #1s5 3363.75 OH BZHEAKSE, 0.710314+0.000080

3 B2 3188.00 55, REEATE 0.711791+0.000064

4 B4 3181.60 % Bz EELATE 0.709874:0.000091

5 B4 3243.20 oY RABEH 0.711408+0.000045

6 #13 3532.94 O ;i HERERATE 0.709170+0.000110

7 s 3424.70 BH 2 RBATE 0.709476:0.000132

8 # 23 3600.80 5., REBZE 0.711271£0.000095

9 # 32 3586.18 s EOEERKESSE 0.709645+0.000042

10 Bk 223 3411.70 OR ! REBKEBEE 0.711442+0.000109

11 11 3502.40 LF REH=E 0.709738+0.000185

12 4 3457.50 oy, AMGEATE 0.709334+0.000078

13 g2 3182.40 xS REBEATH 0.709234+0.000110 0.70878CF B (B KK E Y,
14 11 3506.18 oE;? HRRAasE 0.708936£0.000128  Montanez et al., 1992)

_ (0.7087~0.7086, Burke et al.,

15 %32 3591.50 BE, BRBEsE 0.709372+0.000304 1982)

16 B4 3241.20 % REAZE 0.709592+0.000073

17 718 3732.50 5 ¢ BRELABARE 0.709382+0.000190

18 12 3419.32 BH BEEEILABEARE 0.709706+0.000091

19 Bk 147 3417.15 B3, A1 = oy =3 0.709554+0.000106
20 #17 3552.51 5 3 REBA=E 0.709370+0.000121
21 %S 3446.20 g5, KeanRATSE 0.709566+0.000112
22 7#* 25 3354.60 o ,? REATE 0.7094250.000175
23 # 22 3696.44 gy REBZE 0.710271£0.000085
24 17 3555.24 5, REARE 0.709745+0.000142
25 A3 3045.10 =% REAZH 0.710442+0.000119
26 % 10 3403.50 Ly B&EasE 0.709838+0.000125
27 Bk 231 3311.44 OH REEEH 0.709434+0.000108

E aFEEHARNSESAABEFRAHRGEREREES ., KPEMTER

p | S | o 1€

=
i
A
0. 711} :
i

Sr
I

8 fi
0. 710} #
A

0.712

b2

YSr/*Sr

0. 709

0. 708
v o8 Btk KVSe/ Sk 1
0. 707
Bs FAERBERIFRGEADIABREEEYSr/Sr 89 F

B(1~8 HLKIBM A E&, # Davies et al., 2006)
Fig. 5 ¥Sr/*Sr distribution of dolomites from 5th
Member of Majiagou Formation ( 1~8 indicating the global
buried dolomite, after Davies et al., 2006)
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