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Abstract Dolomites of the Ordovician Yingshan Formation, which exhibit significant exploration
potential, are found in the Shunbei area of the Tarim Basin. However, there is no systematic explanation
on the genesis and physical property variations of the stratified dolomite in this region. Based on detailed
petrology observation, carbon and oxygen isotopes, rare earth element analysis, carbonate U-Pb chrono-
logy dating, and porosity and permeability testing under different stress states, this study discussed the
types and genetic mechanisms of the inner stratified dolomites of the Yingshan Formation. Furthermore, it
provides a preliminary evaluation of the differences in physical properties among dolomites of various origin.
The findings can be summarized as follows: (1) The relative development of dolomites in the lower part of
the Yingshan Formation located in the northern region of Shunbei area primarily consists of two types of
stratified dolomites, including the buried pressure-dissolved dolomite ( Class I) and the penecontempora-
neous seepage reflux dolomite (Class [[ ). (2) The Class I dolomites, which are predominantly distribu-
ted in low-energy sedimentary facies, have their origin in burial dolomitization. This is attributed to the ge-
netic mechanism of clay mineral transformation, driven by the formation of stylolites during the burial
process. These dolomites are relatively more developed in the central part of the Shunbei area. (3) The
Class II dolomites are characterized by penecontemporaneous seepage reflux dolomitization in sedimentary
facies that display high geomorphology and relatively high energy. These dolomites are primarily distributed
and well developed in the western and southern Shunbei area. (4) The measured physical properties of
Class 1 dolomites (¢:0.3%~1.0%; K: 0.003x107°~0.074x107° wm®) are lower than those of Class
I dolomites (@: 0.4% ~2.0%; K: 0.009%107° ~0.055x107° wm’). However, Class I dolomites can
enhance the ratio of dolomite-limestone interbedding, and there are fractures to transform into reservoir po-
tential. This study is of significant reference value for ultra-deep dolomite oil and gas exploration in the
Shunbei area of the Tarim Basin.

Key words Tarim Basin, Yingshan Formation, dolomite types, dolomitization, reservoir evalua-
tion
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Fig. 1 Distribution of fault system and stratigraphic column of the Ordovician Yingshan Formation in Shunbei area of Tarim Basin
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Fig.2 Petrological characteristics of Class | dolomites of the Ordovician Yingshan Formation in Shunbei area, Tarim Basin
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Fig.3 Petrological characteristics of Class I stratified dolomites of the Ordovician Yingshan Formation in Shunbei area, Tarim Basin
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Table 1 Statistics of carbon and oxygen isotope, trace elements values of various dolomites of the Ordovician Yingshan Formation

in Shunbei area,

Tarim Basin
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Fig. 5 Distribution characteristics of rare earth elements patterns and contains in various dolomites

of the Ordovician Yingshan Formation in Shunbei area, Tarim Basin
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Fig. 6 Micropetrological characteristics and U-Pb age test results of dolomites of

the Ordovician Yingshan Formation in Shunbei area, Tarim Basin
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in Shunbei area of Tarim Basin and their genetic model of dolomitization
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(Ben-Israel et al., 2024) , J¥ A B3 AT #E 2 o B 5
AR (Machel, 1999), #E—PHEsE T 1 K H
AT T R PR

IR = AME A% Bk UEE 5 s P
BT — A R A B, BAEDTRHE B
oA TR 2 B, & 5 A & e UOARAR A (10
JE . sdhibE) AR (| 7)), FHAEL XA
=AM R BRSO E 1R ) i
FAHLIX (G | 7R ), i J2 5% A% J5 8 AH X ¢
N, BT 2 R R 4R R TR A A R
(& 75 Martin, 1966), Zg 4N H = 5 B L
THEFRABE R H = AW, B7EER A B
B, TEl S0 AL 2 A KA I W, KR TR
— MR AR AR B G R R, AR AL
RE—EEmER (K 4), EEIHEMZETZ
W BB 1B — 8l K SCHR B, FE st B b Mg™
EHT IR B R R A AR R Ca™ (B 8—c),

M 2P X A M 2 4 1 = A4k (Warren, 2000) ,
T FEAH X R AK X 1 A A A g 55, T %
JRAERFHEREFTNAS AR E (K 3-a, 3
-b), M, WA EABEM U-Pb K
470.73+ 6. 19 Ma (& 6-f), 15 8 [l 41 I FH 4F
(ca. 460~480 Ma) AHix, #F —uEsE 7 H R A4
H 2 A A A o

5.3 AEEBHRERHESHEN

oK SRS B e PN S e N | 3 Al
BiE—IREASERSAE T, 12, 1Rax
HRE ZBCE DI AT N S BURE R AL B
Mk, MREERE R, 1 RKAAEBEIE R 0.3%
~1.0%., Bi&EFE N (0.003~0.074) x107° pm?®,
1M 1125 = A P v W BH A8 47, FLBREE R 0. 4%
~2.0% . BBEEHK (0.009 ~0.055) x107° pm’
(B9 fiR). [EREENE, 1o nmaxh
F—Z 5 ik, LB R U mE R T &R 0.5% ~
1.3% ., B8 FWKETE (0.382 ~6.150) x
107 pm® (18 9), i A3 T SNS01 H: 45 75 H i
I T BB s B = L — i B E T,
FLBRBE AT IR 3 2.5% ~2.93% (JLRfE5E, 2018),
AN, T RAHRERIIERNENFEENA S
KA EZEME (B T, e 81X), HEig b nf
T )R H)R 2 ST R S HZ Re T,
AR F 1 B S VR T B 2448 BT L (Olson,
2004; Tang et al., 2008; ZSpeif%E, 2023), JidL

@ SH84XIH
O SHS1XJF ]

O GL1JF o
O SHBPUJ: ] nXE=#H

|ESEPaEE

BB /107 um’
(=]

0.01 N PRl

0.001

0 0.5 1.0 1's 2.0 25
FLBREE 1%

B9 BEEARZHIILX BEREINHZRAA LA
INEREFLBRE . BB R AL
Fig. 9 Intersection diagram of porosity and permeability of small
pillars of multi-type dolomites of the Ordovician Yingshan

Formation in Shunbei area, Tarim Basin
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