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Table 1  Stratigraphy of the Ordovician, Ordos ( dashed lines represent disconformities)

# #; 174 8 B v S op 4
T g % AR AL A 4L AR AL A AL
|- 5 L 4L
% Pl
N4l 4l
" 0 o, i 41 =!J o 4
'1' X gy X Py
ity
# B | B o, — 4
4] 4]
K SER 4L FEHL
4 HIL4l A\ L4l
ERFR Rl 4

SR LB, 11 24 P SL ) 0 0 O, R 35, AR AERL Y 1,
2), KAEHHHGLEAT) 2~ 3, K80 0,05~ 0. 1Smm, KA 451 . YA A&, (124

Np

<

P2 RO A A ST KT T A G T R0 T Y b
Fig. 2 Comparison of optic orientation and crystal form of wheat dolomite erystal ( WDC) with

anhydrite, celestite and barite
A —ZRAR A B A0 B—EAT; C—Ri A0 D—EfA



550134 TR AR A SR 2 U [ BB R DU S AR 11 2 A (1 A B R I R DR R 21

AL S o FhaE (18 2) o SR BOWEER W], ZERCR 2 A AR 1 A 22 T
W, HRIGAT IO — AR T, 2PATHCR, e WA AR T (M 3), diid b B
WAL R 7 (R 4) .« IR TE B = A @ AR KBS R A 5, 8 5 1 T A
i A I TEZS AN A AR AL

FERIBCROE T, IR ZERR A1 2 A R A L0 . X R A = A1 di AT i T [A—
Azt .

3 HhERILFEFAE

TEF AT A PR HERE 9 (A 3l L, ASCEREAT T X SR AT s [ 26 ki oc 2646
TGS 5 W,

X SHEERTH T4k B3R 2) R, ZER0R A A (R 1945 7R 0. 52~ 0. 60, P34
{4 0. 56; CaCO5 [FEE/R BN 51.22% ~ 52.05% , “FBIMH N 51. 64% , Ji 5 85 1 254 .

SRR IR B A T &5 (26 2) W, B I A1 §2C hy- 0,12~ — 0.20 % I
= 0.16 %o NKAE; 50 H- 5.75~ — 6.28 % “FH Jg— 6.02 %o J& T fi il . X AL
'O AS A AT i 2 8 /K S 0 T 35, 7 (R A R 2w R 1 A (R 4 AR

F2 SPREFMXDMAXRE | prE B 857 TR
Table 2 Analytical data of type| dolostones and type [l dolostones of Majiagou Fm. [V, Ordos

I CaCO5 FEIRTE 0% )
HARH —
bl SEEy 1B S8
<AL NN
KA ‘ (2 samples) 0.52~ 0.60 0.56 51.22~ 52.05 51. 64
LSRN | | (67samples) 0.65~ 0.95 0. 85 50.4~ 51.8 50. 65
§*C ( %PDB) 550 ( %PDB)
AT ) : ) :
ETef e Ty 1 [l 13
EATER| (2 samples) - 0.12~ - 0.20 - 0.16 - 5.75~ - 6.28 - 6.02
AR (67 samples) 0. 18~ 1.40 0.61 - 6.27~ - 8.58 - 7.43
Fer* (107 %) Mn® (107 %
sy SRt — - —
it S8 . 1y
HERI (2 samples) 2980~ 3140 3063 83. 4~ 104.5 94.0
HR ] (17 samples) 1693~ 2180 1926. 5 110~ 116 113
K" (107 %) Na* (107 %)
AT - : - :
ETef e Ty 1 [l 13
HERI (2 samples) 1200~ 1410 1305 840~ 850 845
AR (17 samples) 674~ 781 727.5 421~ 442 431.5

PR IC R T4 (K 2) W, 287 11 (A 2= 44110 Fe?* (17 /4 2980~ 3140( 107 9), °F
BIE A 3063( 107 ©); Mn®* & E ) 83.4~ 104.5(107 6, PRI 4 94.0(107 &) ; K* &4
41200~ 14100 107 %), “FIIE R 1305(107 %) ; Na* (55 5k 840~ 850( 107 ©), F¥{H K 845



22 w4 o A & W18 3

(107 % . Fe** Fil Mn™ M5 S, R A 2 A4 E T R4 TR S5 3R E . K R Na 70 (1)
ErE Ry, I s T A s A A KA R R

520D B PUZH A v SR DR 1) R IR S E A s A AR A 25 (R T |
Zogt) PURIEL, ZER0IR (1 =40 SR 04T 7 B BIG; CaCO5 (1 /R 3 B, X ST P 28 4
SRR (1; 6 C 80 (EEART; KY Na* fil Fe®* (95 RA .

ZH R DU HICR 1 2z S RIS R T RN B 1T 11 2 2 I [ g v Lk 11 2 A Ak i IR, (HL IR
TEZR MBI ZR v 38 1 = A A A A8 Ji il e e, st 1) SO5™ & B 5%, MIMIE 22 Rk 1 =
AR I RE 2 RAR T R CaCO; BER & B A R e £ o A fELL b
St

4 JATHE

A7 A AR 1 2 A1 10 B R LR AS [+ 1 A

B G HU 358 TG R R SR 485 AL A KRR T 2 A IR BRI E ST L A X
FEV 25 At 1 B BT R A IR T 5 R Y A FD T 1), 505 2 S A A TR 1 % /D A7 16
Bl . ARA B AT RRR 1 A R TE A 2 SR E I S TE RN . S0 2Rk 28 33 X1 1 2l 5 1k
AN, BRR SRR S B i A T R B B 11 R S AN R T2 T OK P T U L = 5 R

RIHCHR T L4 TG =8 RO (PRSI ECIR) (B 24, ik X AR LT
REBRR T IRATBTE . A, KPR B A s A 22 A, gl vl — A KIS EAR G
ZAFEWR AN HE RIEI A o A S AR B IR . X5 AT R R Z2R0IR (1 = A AR
AR5 o AR DKW 22 R0 2 A AR DA o) S A 225 AR D 288 S 1) BN A

FEA K B2 S PUA rp, EE i ERCIR A = A 4288 1A = A 1 A AR T 56 /R
LN AR T LB 1), AL R A A S VRN RE . AES A 1,
X Hh X P PUR PR P PR g = R AL R TS RS A RN . Y
DUZL TR, S8 2R 2 W7 10 G 20 X T R i & HhOER IS, BT OB IR 5 A g JEE )2 45 16 VA
A K . SR, TEZEROIR 2 A 20 A0 PG I 1R IR B = 3 R & e ) AR L = 5 DR
(JLEE 1) . B, XA TTRDBIPIR (1 22 A 7R ) 30 L3 VAR RT G () )y 1) b 3505 388 4 %
HESEAL.

KA TS FRIR A = B E AT L5 35 B DU S8 5C LA B (1 2 A (R b T 5 A 1 o T
AL, X AT R I ZEROR (1 A S AR T M0 . AR 5 T 3R A4 1 T A7 IE 38 38 AS S X —
Bk . WA, EA RS VU AT BCA R b, B L0 A g 38 0 1 g AR AR i 4, 55 1Y
B DURER BT JF R g &, R SIR I A B T s - Rk, RS2 A = A fAE fi ks
AFNHEFr MEEKT, ZER0IR (1 A Z I I A R RAS R A T R e, I BAE Rk A=A
(A i A b aT DU R A AR (O 2) o itk nl L, ZER0IR A A 2 A s A A R
B KA TE B, AR AARAT B 45 3

L PULH (22 REAR 1 25 A7 BUR A AL B RS AR B i B, (RS ATIHE T BRLEE 7 T (R
AT EAEEDNLR .

MR 2 RO 1 = A A X LB R ARIZAE R LG 00 () BB 2 BF 349 2 2 4 OB LA &
FRDIR A2 A I SR & 5 0 B AL 35, AT ol DUAHAE A s A A I AR &



1 gl A SRR 2 b X B B AR I U AL AR 2 A R B B R 23

Mg* | AR & S0 . ZRDIR A 2 A 2 1) ZEA AR v] fE AL 52 SO3™ FEAEMISEm . SO (1
FEAEBR T F = A S AT ¢ Bl ) B e ARG, AR A3 B A AR I 2B 7 1) 5 e il
HE(E 2) o AR, ZEORRRERD W AR T ) e S AR ¢ BhEEE( LK 2), X
SR T SOF B FIIAAAERTEL .

A9 F R MR B T IR O A 1R 2 Soiik i i & ¥ . Baker 1 Kastner! ™ ZE35 8 2l 200 'C
(i T ROR K, I R R W, DR SOT (MAETE BRI A 1 2 A I . R,
AT R BRARDUR R B b 11 2 TB B A 7K R TR P AR 128 1 R 2 L IR AR K TP IR A3 &
HA V2 5 A G b7, S8 NN SR 80 o (1 1 2 A A T BT i R AR 2 1k
H 22w 0 g AR L Siegall " 3 ek R BE (R AR DOEE 11 247 . Morrow Al Ricketts! ' A
FEBR I 2 R B AR A P UCUE B 1 240 . Mitchell 25 LA K Carballo 250" BIRGE T A8 4814 (1
ZoAT S I IE H A i R . el L, BRERAR S T IR ASRE BRI 1 2 TR, A EATT
AAAEAR NI REAE — 2 S T X A A diR A R AR5 .

AX A B e R AR & 1 AR T R G2 A B R . S Na® A
K* S RARR A = A A T b U 51 5y S SekLe 17 1 18 BT R AR A =
Avh Nat S8R BT 400107 ) [, AKX ERLR A Z0 T Na' R EmiL .

FRCR A=A 680 (A §C M S RFFEX S DU 4L A ik R 258 T Wik A =
A% 2), ELFEH 2z 5 0 b i 7y R 2 A7 403 0 20 L Sk el LUK, BF9EIX G
DUZL 2 RDIR 1 25 A0 IR TR B s R B . R 830 i 32 S oy 1 v VL 10 5 i T
FROR 2 TR 0 e SRR A A ) AR T S R, 3 5 i e P 9
WE . ZRRE A a4 R, IRRN A TT ) Y o B . AR IE AR
fely it R MR A s e B A O R Y T B D, e n e L 22 RDIR B A ) E R
BEMZ

M2, R W X S 2R DL b A RDIR Az A E A S A RS T IR )
FHIG, i oH B 56 7 AL R AR 20 1 1 7 7K1 R MR B v A A A KA T T ) . B R AR
T AR T T Gt 2 b o A R (A .

AR SCAESE S LR b, 15 24 0 O (A5 S R EE F AR 95 Keele A% lan J. Fairchild
PR, AT R M, 7R — IR B!



24 w4 o A & W18 3

17
18

20

21

2 £ x M

TR, BRARE, SRR WK BN BN AN R BE . bt MU RRAL, 1991, 238.

Feng Zengzhao and Jin Zhenkui. Types and origin of dolostones in the Lower Paleozoic of the North China Platform.
Sedimentary Geology, 1994, 93: 279~ 290.

Feng Zengzhao, Zhang Yongsheng, Jin Zhenkui. Types, origin and reservoir characteristics of dolostones of the
Ordovician Majiagou Group, Ordos, North China Platform. Sedimentary Geology, 1998. 118: 127~ 140.
iz, Philip Fraliok. RRCR 207 e eI OB, 1992, 10 (2): 45~ 53.
Zhu Jingquan. Characteristic dolomite and its facies significance in the carbonate rocks of the Triassic in Southwest China.
30th Inter. Geol. Congr. (abstract), 1996, 214.

Baker P A and Kastner M. Constraints on the formation of sedimentary dolomite. Science, 1981, 213: 214~ 216.
Hardie L A. Dolomitization: a critical view of some current views. Jour. Sed. Petrology, 1987, 57: 166~ 183.
Graber E R, Lohmann K C. Basinal marine dolomicrite from the Pennsylvanian / Wolfcampian Horquilla Formation, New
Mexico. Jour. of Sedimentary Petrology, 1989, 59 (1): 4~ 2.
Jones B F. The hydrology and mineralogy of Deep Springs Lake, California, U. S. Geol. Survey Prof. Papers. 1965,
502- A.

Siegal F R. Factors influencing the precipitation of dolomitic carbonates. State Geol. Survey Kansas Bull. . 1961, 152:
129~ 158.

Morrow D W and Ricketts B D. Chemical controls on the precipitation of dolomite: the sulfate enigma. Soc. Econ.
Paleontologists M ineralogists Absts. , 1986, 3: 81.

Mitchell J T, Land L S, Miser D E. Modern marine dolomite cement in a Jamaican fringing reel. Geology, 1987, 15:
557~ 560.

Carballo ] D, Land L S, Miser D E. Holocene dolomitization of supratidal sediments by active tidal pumping, Sugarloal
Key, Florida. Jour. Sed. Petrology. 1987, 57: 153~ 165.

Lond L 5. Hoops G K. Sodium in carbonate sediments and rock: a possible index to the salinity of diagenetic solutions.
Jour. Sed. Petrology, 1973, 43: 614~ 617.

Mattes B W, Mountjoy E W. Burial dolomitization of the Upper Devonian Miette Buildup, Jasper National Park,
Alberta. In: D. H. Zenger, J. B. Dunham and R. L. Ethington ( Editors), Concepts and Models of Dolomitization.
SEPM Spec. Publ., 1980, 28: 259~ 297.

Weber ] N. Trace element composition of dolostones and dolomites and its bearing on the dolomite problem. Geochim. et
Cosmochim. Acta, 1964, 28: 1817~ 1868.

Fritz P, Katz A. The sodium distribution of dolomite erystals. Chem. Geology, 1972, 10: 237~ 244,

Land L. S. The isotopic and trace element geochemistry of dolomites: the state of the art. In: D. H. Zenger, J. B.
Dunham and R. L. Ethington ( Editors ), Concepts and Models of Dolomitization. SEPM Spec. Publ.. 1980, 28:
11~ 30.

Lee Yong Il and Friedman G M. Deep_burial dolomitization in the Ordovician Ellenburger Group carbonates, West Texas
and Southeastern New Mexico. Jour. Sed. Petrology, 1987, 57 (3): 544~ 557.

Zenger D H, Dunham J B. Concepts and models of delomitization an introduction. In: D. H. Zenger, J. B. Dunham
and R. L. Ethington ( Editors), Concepts and Models of Dolomitization. SEPM Spec. Publ., 1983, 28: 1~ 9.
Zenger D H. Burial dolomitization in the Lost Burro Formation { Devonian), east_central California, and the significance

of late diagenetic dolomitization. Geology, 1983, 11: 519~ 522.



31 gl A SRR 2 b X B B AR I U AL AR 2 A R B B R 25

The Discovery and Genetic Study of Wheat Dolomite Crystals in the
Ordovician Majiagou 4th Formation, Ordos Area
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( Department of Geosciences, University of Petroleum, Beijing)
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( China National Petroleum Co., Beijing)
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Abstract

In the Ordos area of North China, the OUrdovician consists of dolostones and limestones
deposited on a broad shallow carbonate platform. In the southeast part to the study area, a
special type of dolostone characterized by wheat dolomite crystals (WDC for short) is developed
in the Middle Ordovician M ajiagou 4th Formation. Restricted within the southeast part of the
study area and covering an area of about 20000 km?, these dolostones are closely associated
with gypsum/anhydrite rocks. The wheat dolomite crystals are elongated rhombohedra
different from normal rhombohedral dolomite crystals. The optic axis ¢ of the wheat dolomite
crystals is at right angles to their elongation. In this respect, such crystals are similar to
anhydrite crystals. The degree of order of wheat dolomite crystals is from 0. 52 to 0. 60,
averaging 0. 56; the molar concentration of CaCO3 is from 51. 22 to 52. 05%, averaging 51.
64% ; the 6C is from — 0. 12 %oto — 0. 20 %o (PDB), averaging 0. 16 %q the §'%0 is from —
5.75% to — 6. 28 % ( PDB), averaging — 6. 02 % Fe?* is from 2980 to 3140 x 10° 6,
averaging 3063 x 107 % Mn* is from 83 to 105 x 10~ °, averaging 94 x 10" % K* is from
1200 to 1410 % 10™ ®, averaging 1305 % 10~ %; and Na* is from 840 to 850 x 10™ ®, averaging
845 x 107 °.

In the study area, the dolostones consisting mainly of wheat dolomite erystals were formed
by SO _rich brine through deep burial dolomitization of open marine limestones of the
Ordovician M ajiagou 4th Formation. It was the presence of SO~ that made dolomite crystals
grow like anhydrite erystals. The sulphate ions were derived from dissolution of gypsum/

anhydrite deposits in adjacent strata.
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