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Abstract: This study systematically reviews and summarizes the history and advances of research on the geneses of
dolomites and dolomite reservoirs, and outlines the prospects for future research orientations. The study of dolomites has
had a history of over 200 years, while research on dolomite reservoirs has been kicked off since the 1950s. Previous
studies established dolomitization models under varying geological conditions represented by seepage reflux and burial -
compaction, and explained the geneses of dolomites with varying characteristics and occurrences in nature.
Accordingly, the dolomite pores may mainly result from dolomitization as concluded. Over the past decade, progress has
been made by incorporating modern sedimentary observations and simulation experiments, and four genetic types of
dolomites have been identified, that is, the low-temperature organic precipitation type, the low- and high-temperature
metasomatism types, and the high-temperature inorganic precipitation type. Based on this, the plot for identifying the
geological and geochemical characteristics of dolomites is developed. It has been revealed that the genesis of dolomites
cannot be simply equated with that of dolomite reservoirs. The porosity in dolomite reservoirs is mainly inherited from
original porosity followed by modification, featuring more significant facies control and inheritance rather than

modification. Although some dolomite pores are the products of burial dissolution, early-stage dolomitization is favorable
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for pore preservation. Two dolomitization pathways, i. e., dolomitization with protolith texture preserved and burial-
based limestone dolomitization, have been identified, with the former exhibiting the optimal reservoir-forming effects.
The advancements in experimental techniques have deepened the understanding of the geneses of dolomites, while
simulation experiments provide deep insights into the geneses of dolomite reservoirs. In response to hydrocarbon
exploration and production, future research should intensify the fine characterization and modeling of dolomite

reservoirs, as well as logging-based reservoir identification and seismics-based reservoir prediction using the geological

models of reservoirs.

Key words: dolomite genetic types, dolomitization model, pore, dolomite reservoir, dolostone

SRR LD, G BE N, % An a5 A s At E A i gt RS R ], S RIR MR, 2025,46(3) : 740-758. DOI: 10. 11743/

02520250304,

SHEN Anjiang, HU Anping, TAN Xiucheng, et al. Geneses of dolomites and dolomite reservoirs: Review, advances, and prospects[J]. Oil &

Gas Geology,2025,46(3) :740-758. DOL: 10. 11743/0gg20250304.

Déodat de Dolmieu B XX} H = & #E 17T T ik, 38
R RAEES Lk b A B —F il = A0 R i
11, B )5 De Saussure (1792 4F ) ¥ HoAiiy 44 4 “dolomie” .
FREA T A AL 22 15 CaMg (CO,),, Ca™'/Mg™
B EER R 111, Mg Fl Ca™ 85 F 28 CO B )2
e

H = e E R BRI A2, — B 32 T HK
RAEELUTNHZ A (B A) 23 QR A K
W H A, MR A=A 2R, A= A R RERT
[ Ry fnf 23 A R At BRI 284k s @Q HAR AR 4 K 2
B = Aol 2 AERII 8, i b Mg 1 2k
TR M 52 AR Ty il A1 A v Ca™ (9 3 1 2 LR AN T
R QOETRE B A2 HVIEN B = A SUE T 50 °C
VLB ME S 50 %0 LUIRER) 3h 12 Bl 2L
BB AAAEARIR (< 50 “C)TEHLBA HLTTIE I 1 = A3k
ANTERE s @A o 28 K 2 B IR TUTE L = A #2105
JE T EHAR 7 00T 2 228 1 O\ Ca,Mgs, 3 Cag,Mgyg) o

T At B HT M BT A LA T, 455 1 AT B
10 ZAETE A7 U R AA AL R M sk A 27 AT
S LA R U TE V8 I R 4L S5 6 55 7 T A BIF 9 R L R
Gradi T MNHRZRZA RS (H o) ZER,
FERRAHLIE H = A ARRRE = A s iRt
Mz A MR TCALTUE = A 4 Fh 28 R [R] 2880 1
e (Haa) R e i 7 L ROt R FE) 7 5 H sk
SRR IE A A AHIE] o[RS H N BERE F1 2 e PR 1] B
A W] T H = A E R B s A LB A 2 fi R
HIE T H = A W TIE S H = AR, EZE X5
LB B Ak K T ook B R TR R R e
& R H = AAR TR RE, & THS S
PRASF BUFN I S BB = A AL B 2 Fh L = A AR g AR, HE
oA = TR B BRSO e AR . BIFFEORERAE 1 X

Hza R AAR Bz A A GE #E TR A 2R
Sesea i H Az A LB S50 AR BT X H =
R A TN R R

1 Hz gl 8 e s

Hz= A AR 204, A SRR - 2R E
LM H =S, WA RRPOR A E S I H =,
BB IEAT FEHCT W R S8 NG T SO e AL
FHRIHZ A (HEA),

1.1 B=EKHE

SR FEHL SRR /N T 50 CHRISAME T &
Ik 32 AFE A UTTE SV , 1R B M 55 Mg™/Ca™ BE 7K LL Y
COVE M P TSR A A = A2, R, 7if
ST RENHA s AMEXH T #®ER =& R
(1), BN Wb 9 J5 ok 27 8 32 0 1 & Fh A = A 16
TR, (H 32 3 RN 5 257 19 1 o A R 3
HUT 1080 21(E 1),

BT EiRA s A R E N s A
FAE AN ST A U [R) A g 2 S B Be (R 2)
— AR 4R 7 O Eh B A R AR AL B
(g 8 TR R R A8 TR L FE e TR R R AR A R
EVBES A AUTE (K 2a,b) , = A 2R -1 AR
W53 A 5 @b F R - R A1 T iR Mg 38 AR S T
VERIIT AT R A WG Ca> (IR B R A= A4k AR
BE ik B RUA AR (K 2e,d) , A i 2 IR -TEJE R
UL ;s @URTS i 25 T KA 5 & Mg b 27K 5%
TR b PR A B Ak, AR Mg 2 RO A
() i) Ca K kA H = Ak MELLOR B e
SE R ol Bk B Ry IR AR I LT 5 0 (B 2e,0) , Ao e



742 Al R AR R M R %46 &
*1 FRAAUERXREANE
Table 1 Predominant dolomitization models and their connotations
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Schematic diagrams showing the predominant dolomitization models
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Table 2 Genetic types and geological characteristics of dolomites (dolostones)
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Fig. 2 Micrographs showing the petro-mineralogical characteristics of dolomites of varying geneses
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Fig. 3 X-ray diffraction patterns of protodolomite precipitates mediated by Nairinema sp. with varying species and at diverse cell

concentrations (0D )"
a. ERPE =200 %o FEEL T J7- 1 UM EE > 1. S, (MBS = A D0GE s b #REE = 200 %o FEEL T J7-3 UMK EE > 2. 5, MR L = A D0E se. 1
JE =200 %o VETR B LI7 ANMIHE BE > 1S B B = A DT 5 d. R BE = 100 %o, B8 £ i 18 17-3 4NM Mk i > 2. 5 R B A = A D0TE
(ANSCA; DREA A MAFUKE A k .k, ky,k, kA IR EREE L AT 0,1.0,1.5,2. 0,2, SHFIYSEERE5 R )

FEARALI R = A UITEN L o 45 %€ Natrinema sp. J7-1
B 40 LR R 2. 0, ER I R 140 %ofif, DLTE B == A1 Al
BAIK TT AT 5 ERJE R 200 %ol , PLVE I 25 40 RS0 AT 5
ER B R 280 %ol , 42 R i 11 = A DLVE (Bl 4a—c) o TMIAFE
WA T HS 5T, 2 AE 140 %0, 200 %o,
280 %o}, 35 R SCATULUE , A U5 = A DLUE (K] 4d—
£), 200 B e B35 5 8 B X L T 2 A DT 1) 9 i 2 AH LT
KR, SO WAL F A= AUTE. RS mE
7N 1 WG R T A AN B B R R RN B Cat Mg
IR HE A SRR R A DUTE B2, SO, Wk

AN EE T TR T IR E A DIE . MR TR UL
VERE A A B BE B FUIA 7 BEHFAE, SO,k
JEXT R = A A (815) o

2.1.2 MEXREG=2(AEE)

HER A B BE A AR QB E TR B A i
a6 FERAE T R K R IAIHR AR A = A
o TARIR AN = A BB 38 3o N 52t 38 A
WY RS P A 0K B A1 < FE 45 S AR 22 3tk 8 2 31> BAR
R EE RS T MR (< 50 °C) A4 0F TR A



F3M

WL, . Aaa S H A 28U - 0 5 8 747

¢ f
[ ]
[ ]
° ® o0
c, v oy v £ ° °
1
o
° ° ° °
C v \ / Yy, f ° [ ] [}
¢ [ ]
° °
)
v °
[N v M M £, ° °
[ ]
[ ] Y ° °
c, f, ° )
1 1 1 1 1 1 1 1
20 30 40 50 20 30 40 50
HISF1/(°) HToHA/(0)

]

-]

Hzaf w7 A s
4 BB TR AN L (OD ) 5 ER BT T 1 2 A7 DUVE S 3 X IR ZRATT T AT i
Fig. 4 X-ray diffraction patterns of protodolomite precipitates mediated by Natrinema at varying cell concentrations (0D,,,) and salinities"”’
a—o. VAT I3 AHEHIE > 2. 0 £ > 140 %oltf  LIED 2 FVEHE a, by o, {02 SO HEIEH 03,y f A SO VEE A 1. 0 mmol/Lsa by c,
(RAES0HEE N 29. 8 mmol/Lia, by, (RAESOHEE N 100. 0 mmol/L) s, 7ERLAME S S HONFSL T BV 5 e BRI  BLA B 2
AUTVE (d,—f, 1R SO, WK 1y 03 d,—£, 103 SO, My 1. 0 mmol/L; d,—£, 483 SO, Mk 4y 29. 8 mmol/L; d,—f,{£.3¢ SO > ¥ & >4 100. 0 mmol/L)

A=A NEWAETE LA = A B ESE T KRS
K,

3R T 140 7K 6 DI 725300 2k 1) B8 2 v ke AAS
FI| 35 %02 ik 14 E1] 120 %o , FEAER W M Z W i Al ep
IR A5 B B 2 A D (FE 6 T A0 ) L A 25 em,
BB R R K DURL, L WA R S E G sh . X
HT 28 o, £ 4 3 13 5 O DU 0 ) A3 B

D AR ks e % s P A i RS UL 7/ I NUIN S Pavra)
Fra Ry, il Je 3 @A 0 LA (FETO0 ~ 8 cm)
DU 1 A 5 30 i 2 3 A o Al ], =R
(BET 8 ~ 25 em) VLRI R T H = A FA Y, |
AT AR 40 %o X UL TG e - ARG
T o AR SSARR 5 E E nT B B i A
Mg> SR TT A7 s vh Ca> B9 R B g o T2 BT



748 £S5 KRR R %46 &

R JE=140 %o, SO WK JE=0 #hJE=200 %o, SO, K J¥=0 #h1E=280 %o, SO, =0

0.60

PE5 g R TR S UUIE (4 S5 11 A1 RHIE S F BE IR (SEM) 7
Fig. 5 Characteristics of protodolomites precipitated under the mediation of Natrinema (SEM )"
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Fig. 6 Simulation experimental results on major factors influencing the dissolution rates of carbonate minerals
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Table 3 Geological and geochemical characteristics of dolomites of varying geneses
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Table 4 Conditions and results of simulation experiments on major factors controlling the dissolution rates of carbonate minerals

and on the dissolution patterns of the minerals
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Table 5 Diagenetic pathways of dolomitization and the assessment of their reservoir-forming effects
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Fig. 7 Schematic diagram showing the diagenetic pathways of dolomitization and their reservoir-forming effects

HE RS R FHGESRINA A = a2 50 A K
I AZ R E A IR R AL 2, P E =R
AR SR o U5 Rl JCHLTTNE H 4 LASE
Bl -gen b5 i, B S A A A Sz

3 HzaaSHzm AR RS

HZ AR A M A ZEN DL Ha RS2
(AT 55 A i Tl B9 75 SR DI AR G 2 4R 1 20 fH 42
S504FRM0, BARTE R = T = a R R D AR R T
0 TR R 21 R DOk BRI AR 20
PR IOV PR R, (ELBEE BOAR 4 R 20 R = PR 75 SR
fR3g I, T A DR BE RN BE A7 AEAR R A9 g 25 1], 3=
SAFELIT 25

3.1 IRBAASHE-—SHEIBZETNB A

B REHRK
3011 “wmERTHAA G E B REGINRRRET

PRI
F 21 22 DO, DU "HoR GE4F e iR e TR A

[13-14]

SEARTEYE) M HE A R 2 R B RIR AR T
PR . O% U—Pb R {3 200 4R 5 R W] LG A% 5 R A
FEEE/NT 100 um U & AR 5 x 10709 FH = A 1R
AR R B T R T WA G 10 %48 B EOL R W
90 Y% ; i L LA A — I B Ah | I W] XA 5 A -V M A R
IKALZEAR I = A SR A [R5 25 (A, T, ZRIEOH:
TE I B 5 Bk £ IGR Ab, 8 AT X 2 A A T R
A T RO ARG Y B B A
B oA L G 25 18] 3R A 2 1 wm, lem X 1 em
A T AR AL BRI A7 1.5 h RIS HE ST T OB X
e/ 48 BT G5 [R) AL 22 R R I o B 1 1L s
ARG S R 2R DR AR, mT kg B AU = A
X LA F IR B[Rl R A5y o X4 AR N 25 A0 UTE 5%
SARAE F & A i ] IR 0 A vk i e R T R
B SEL, AT IR Y 4 R R 2SI 1 2 A U P Y
HALTY H AR AR DL A B A AR 5 R
RSO0 S A TR B 1 AR AR 25 D "R

C #HE 3 47 R H ) O i T &R (107
GO IR HEITER (10790 s K I 1) w8 ot 4%, HAR
AR BT S : W1by € S v || R A ST
FARW & T7 ), R A T TF & — R A A



F3M

WL, . Aaa S H A 28U - 0 5 8 755

7 A1 B0 Lu=HE/Sm=Nd/Rb-Sr [F] {37 Z M 4E$& A | B4
AR ERTTEREN RN ARG . BARTHIRHT
FEARTE KM 2 A B BRIF 5% 4 148 B8 5 1) S, it
A Mg () S R RN Mg B 37 il A diks T Ca™ 19 8l )
SR AR

3.1.2 BBMEBE KA G = B4 E %R AR TR
PR

PUE SN e 5% Ny N R SN X I o =t
(A=) A A2 | BS54 AR (4
BERD "W M IEB AR A s a8 (H e )
H = A2 A

WHT SO, BRI DU E 500 B B R B2
ZNHRIRA MLITTE =8 (H ) P i s A8 A A
ara(Haf)RHEUEA ARG ILL T EEEER
FoT A R A BT CR AB R 8 T AR . B
AR B I B R AR R AR, B T AR -
R (IR BE > 300 °C L JE J) > 150 MPa)  “THIRTHE " F
“IR KGR Z B B - S S T - U pE A R Ak nT A
LA S5 3 B S0 B AR LA D BB, JEAS T /2 T 2T
] 25 7 b TR )2 — 0 TS 2 8 3 L S Ml T Y S AR U S
T =K, AEATE A7 A FLBRE FIE AR 21 43 TG 1 S o) A 2
I DA K s b =0 0 2ok A TG vk = 4w WAk 1 Jms BR A, H
T A9 IRy BR T X6 10 0 — 5 T SE FL B 52 1 3R AIE L 38
TCE A UUTE - USRS 56 45 5 10 1h 2% 3K sh HIL B A 13
PR FC AT AR A 1 A L SR I S8, WA T R s
AR FLBRIE 15 U845 LA R B8 5 £ L o A Ak 27 3K 5
HILFE ) HL i

PUAT T UE - V5 Tl RS UL 5 5 2 8 ) FH 90, U HL2 5
a8 0 e Yk e S AT A A s A e — A A ABE AL S B e
B LA s A GE S = B R AR,
R o A AL R F A R U A5 A
HIA TR AR S0 e A5 DR e

3.2 BRFE BB — SR AT BOTIEE
301 MG FEME S R A Ao A
HARAE

AT IR K, 4 Ff N 2R BB H = 6 (H = A7) AT LA
T A R B S5 3 5, 5 BN [ A oA = R ik A
R, it 5 2 T (B S AL+ 9 b AL TR ) L B A A v
MORTE, FECT MR RAER M, 2 RE BB 2 R AR
PO AL B PR BORE A D0 B 2 70 A B0 A £
TRE B SCHRE TR TT S B BEKE S TT 5 75 5 2 il 0 ) 4

FEREPEAR AR L S 1

BT 8 S A R (4 D4 AR H = A 2 2 0
BRSSP FRAE R AL T i p )y 20, BT RR
S A J22 b TS AR 24 SR — R Tl 1 i R it 2 o A
FAE R W5 5 2 B RS)2 B -25 4010,
IO & T 28 G i S Ak S A ] B 3R o el e
BN 22 U AR, A W 0 g R i 2 b A R, oy
&5 R RAEAR ML S FE S Tl CT il & S 4 el
R A% B T LIXT L 2 2 K- AOR  FL MRS
HEATRAE, R B = REVTAG BEHEIR A . DURRAE ORI
FRIAR [ G2 7 5 T P R 0 i 2 A i S 7

B Bh 3D FTENHE AR 6k J2 b RS 92 (A A 3l 1 52
DA J2 ST TR T R K 3ok 205 R A BB ADL S 5, 5 T i
BRI E L AT A JF K T 58 4 il R 48 A1 0 Sy e
eS8

3.2.2 A THFEERN G = 24 E ki 2@ mn
FHARFE

ME Z R R, H oz A )2 R 5 5
EEARGN ARG B NEEME A =5 RIR A -
Al E A a WG AR S =
o BRI S A 2 A R R ST
i 2 SRS 2R 24 TR I S AR R A L% M 7
JETTIN , i v M 7 V= TN F W) 45 B8 2 A JR a3, T
EMEAT AR,

4 ZhigHaEn

AN T LAB B [ M - S MR R AR
) b T 37 5 1 1 = A AR iR T H AR AN ) =tk
FREE A =7 (H A I T 5 4776 R IR
DM H A A H = A FERTTE A = A1 Mg 1)
S UEFN Mg B 7 A di s T Ca* 18 8l g 24 AL 4 3
b F RN B B, 02 (1 2 5 it )2 1 PR ) A B
L 1 2= iR A5 R T = A 2 A

21 el LR 10 248 Dok, 3l i SR DT
SRS B0 , fff 1 = A A T K H AR A SE 56
FL R T AR R A A (H ), 5 3K
BANIE A=A MRRZERA s A miRER A s A
AR TCHLITIE F = A, H T A BFFEIESE B 28 AR
RICHLIINE = A A . 38 T e s am
2 Fh LRSS BVJK A 2 A AR B 2 R 2 2 2k
RS A7, R A AR BE AR B 2 N7 0 A 2500 BF 5
PE THISHEM . BT H A (Haf) -



756 £ 5 KRR R

546 5

ERAG 2R U PRTAR, I 11 1 25 o FLBR 2 22 X i
HALBR A AR R AR PEE AROR PR T BOE v, ok A
SR AR B Al R AR A AR B = A
ELbbaa7/ I SRSt = oy S S I R Y7 S & e v
THZ AR WA = AR 2 M = A4
AR o 2 A DR R 8 B A e

SR HAR B — 2 S B A R A DRI
A, = VU E "B AR e s D AR R AR 4
PREE BASC IR HOAR y H il 2 A BRI 4R
BerRs . EhHOT ARt — e s H o i 2
B BT 2 2 I SO0 RS AR A A A i
T = RS A0 SH i 2 R R R = T 4

Z £ X W

[1] WARREN J. Dolomite: Occurrence, evolution and economically
important associations [J]. Earth-Science Reviews, 2000, 52 (1/
3): 1-81.

[2] LAND LS. Failure to precipitate dolomite at 25° C from dilute
solution despite 1000-fold oversaturation after 32 years [J].
Aquatic Geochemistry, 1998, 4(3): 361-368.

[3] ADAMS ] E, RHODES M L. Dolomitization by seepage refluxion
[J]. AAPG Bulletin, 1960, 44(12): 1912-1920.

[4] FRIEDMAN G M, SANDERS J E. Origin and occurrence of
dolostones [MJ//CHILINGAR G V, BISSELL H J, FAIRBRIDGE
R W. Developments in Sedimentology: Volume 9, Part A:

Rocks  Origin,
Amsterdam: Elsevier, 1967: 267-348.

[5] MCKENZIE J A, HSU K J, SCHNEIDER J F. Movement of
subsurface waters under the Sabkha, Abu Dhabi, UAE, and its
relation to evaporative dolomite genesis [M1//ZENGER D H,
DUNHAM J B, ETHINGTON R L. Concepts and Models of
Dolomitization. Broken Arrow, OK: SEPM Society for Sedimentary
Geology, 1980: 11-30.

[6] VON DER BORCH C C, LOCK D E, SCHWEBEL D. Ground-
water formation of dolomite in the Coorong region of South Australia
[J]. Geology, 1975, 3(5): 283-285.

[7] BADIOZAMANI K. The Dorag dolomitization model, application
to the middle Ordovician of Wisconsin[J]. Journal of Sedimentary
Petrology, 1973, 43(4): 965-984

[8] KOHOUT E A, HENRY H R, BANKS J E. Hydrogeology related
to geothermal conditions of the Floridan Plateau [M]//SMRFH K
L, GRIFFIN G M. The Geothermal Nature of the Floridan

[s. 1L.]:

Bureau, Geology Special Publications, 1977: 1-34.

Carbonate Occurrence and  Classification.

Plateau. Florida Department of Natural Resources
[9] HARDIE L A. Dolomitization; a critical view of some current

views [J]. Journal of Sedimentary Petrology, 1987, 57 (1) :
166-183.

[10] MATTES B W, MOUNTJOY E W. Burial dolomitization of the
Upper Devonian Miette buildup, Jasper National Park, Alberta
[M//ZENGER D H, DUNHAM J B, ETHINGTON R L.
Concepts and Models of Dolomitization. Broken Arrow, OK:

SEPM Society for Sedimentary Geology, 1980: 259-297.

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

DAVIES G R, SMITH L B, Jr
hydrothermal dolomite reservoir facies: An overview [J].
Bulletin, 2006, 90(11): 1641-1690.

VASCONCELOS C, MCKENZIE J A, BERNASCONI S, et al.
Microbial mediation as a possible mechanism for natural dolomite
formation at low temperatures [J]. Nature, 1995, 377 (6546) :
220-222.

BASCR, WL, T i, 55 B AR ZE R YU R B Ak
AN [T, ARSI, 2018, 45(6): 923-935.
ZHAO Wenzhi, SHEN Anjiang, QIAO Zhanfeng, et al. Genetic

types and distinguished characteristics of dolomite and the origin

Structurally  controlled

AAPG

of dolomite reservoirs[ ] ]. Petroleum Exploration and Development,
2018, 45(6): 923-935.

W2, BIE%E, WK, &5 . MHER] L B RO SR = A
A A2 R A 80 [T, A 265 9T 4, 2022, 49(4) .
637-647.

SHEN  Anjiang, LUO Xianying,

Dolomitization evolution and its effects on hydrocarbon reservoir

HU  Anping, et al

formation from penecontemporaneous to deep burial environment
[J]. Petroleum Exploration and Development, 2022, 49 (4) :
637-647.

VAHRENKAMP V C, SWART P K. Late Cenozoic dolomites of
the Bahamas: Metastable analogues for the genesis of ancient
platform dolomites [M]//PURSER B, TUCKER M, ZENGER D.
Dolomites: A Volume in Honour of Dolomieu. Oxford: Blackwell
Scientific Publications, 1994: 133-153.

FAIRBRIDGE R W. The dolomite question [M]//LE BLANC R J,
BREEDING J G. Regional Aspects of Carbonate Deposition.
Broken Arrow, OK: SEPM Society for Sedimentary Geology,
1957: 125-178.

MOORE C H. Carbonate diagenesis and porosity[ M ]. Amsterdam:
Elsevier, 1989.

LUCIA F J. Carbonate reservoir characterization [ M ].
Springer, 1999: 226.

K4 0%, 484, AR, 4. Dby R e £ i AR RS
FH g e 5 B BOR BT () . AR 597 %, 2014, 41
(3): 268-277.

DU Jinhu, ZOU Caineng, XU Chunchun, et al. Theoretical and

technical innovations in strategic discovery of a giant gas field in

Berlin:

Cambrian Longwangmiao Formation of central Sichuan paleo-
uplift, Sichuan Basin[J]. Petroleum Exploration and Development,
2014, 41(3): 268-277.

kA, SEME, niE, & BERGE LB IR R A
TR TT A S e 5 B HOR e [J ], Arimi iR 5T %,
2022, 49(1): 1-17.

MA Yongsheng, CAI Xunyu, YUN Lu, et al. Practice and
theoretical and technical progress in exploration and development
of Shunbei ulira-deep carbonate oil and gas field, Tarim Basin,
NW China []J].
49(1): 1-17.
Wr, LMK, skA S el Tl T A R A R A
TR T2 BRI BIE T ] RIART, 2022, 42
(3): 1-11.

YANG Yu, JIANG Pengfei, ZHANG Benjian, et al. Formation of

ultra-deep integrated giant gas field in Qixia Formation of

Petroleum Exploration and Development, 2022,

Shuangyushi structure in the foothill complex structural belt of



F3M

WL, . Ana S H a2 U - 8

JeL 757

[24]

[27]

(28]

Longmen Mountain [J]. Natural Gas Industry, 2022, 42 (3) :
1-11.

ek, T2, KA, %
Jot 5 s 0K G A A ()],
735-748.

HAN Jianfa, WANG Peng, ZHU Guangyou, et al.
geology and distribution law of high efficiency areas in ultra-deep

Natural Gas Geoscience, 2023,

B R S 8 2 T i
KRS M ERFL 2, 2023, 34(5):

Petroleum

kiloton wells in Tarim Basin[]].

34(5): 735-748.

W2, RSO, 2K, &5 BRI A fe R 2 kT T

W T]. A SIT %, 2015, 42(5): 545-554.

SHEN Anjiang, ZHAO Wenzhi, HU Anping, et al. Major factors

controlling the development of marine carbonate reservoirs [J].

Petroleum Exploration and 2015, 42 (5)

545-554.

Ejtﬂﬂf’z S, fRHE, 45 skl AR SHE AR IR L A Rl <
PR B AR L) ] BB, 2016, 18(1): 80-92.

WANG Dapeng, BAI Guoping, XU Yan, et al.

and hydrocarbon distribution of the Paleozoic giant marine

Development,

Characteristics
carbonate rock oil-gas fields in the world [J]. Journal of
Palaeogeography (Chinese Edition), 2016, 18(1): 80-92.

W, ST, Wi, 5. EERBAETIRIRE 282 S
PRI (D). RIRTBRELY, 2012, 23(4): 748-755.
YU Kuanhong, JIN Zhenkui, PAN Yi, et al

carbonate

Phanerozoic

reservoir characteristics and petroleum resource
distribution in the world [J]. Natural Gas Geoscience, 2012, 23
(4): 748-755.

WEYL P K. Porosity through dolomitization--Conservation-of-
mass requirements [J]. Journal of Sedimentary Petrology, 1960,
30(1): 85-90.

LUCIA F J, MAJOR R P. Porosity evolution through hypersaline
reflux dolomitization[ M ]//PURSER B, TUCKER M, ZENGER D.
Dolomites: A Volume in Honour of Dolomieu. Oxford: Blackwell
Scientific Publications, 1994 : 325-341.

PURSER B H, BROWN A, AISSAOUI D M. Nature, origins and
M1//PURSER B, TUCKER M,

A Volume in Honour of Dolomieu.

evolution of porosity in dolomites [
ZENGER D.
Oxford: Blackwell Scientific Publications, 1994: 281-308.
MOORE C H, HEYDARI E. Burial diagenesis and hydrocarbon
migration in platform limestones: A conceptual model based on the
Upper Jurassic of the Gulf Coast of the USA [M]//HORBURY A
D, ROBINSON A G. Diagenesis and Basin Development. Tulsa:
American Association of Petroleum Geologists, 1993: 213-229.
VAN LITH Y, VASCONCELOS C, WARTHMANN R, et al.

Bacterial sulfate reduction and salinity :

Dolomites :

Two controls on dolomite
precipitation in Lagoa Vermelha and Brejo do Espinho (Brazil)
[J]. Hydrobiologia, 2002, 485(1): 35-49.

WARTHMANN R, VASCONCELOS C, SASS H, et al
Desulfovibrio brasiliensis sp. nov., a moderate halophilic sulfate-
reducing bacterium from Lagoa Vermelha (Brazil) mediating
dolomite formation[J ]. Extremophiles, 2005, 9(3): 255-261.
BONTOGNALIT R R, VASCONCELOS C, WARTHMANN R J,
et al. Dolomite-mediating bacterium isolated from the sabkha of
Abu Dhabi (UAE)[J]. Terra Nova, 2012, 24(3): 248-254.
SANCHEZ-ROMAN M, MCKENZIE J A, DE LUCA REBELLO
WAGENER A, et al.

Presence of sulfate does not inhibit low-

[38]

[39]

[41]

[42]

[43]

temperature dolomite precipitation [J]. Earth and Planetary

Science Letters, 2009, 285(1/2): 131-139.

KENWARD P A, FOWLE D A, GOLDSTEIN R H, et al

Ordered low-temperature dolomite mediated by carboxyl-group

density of microbial cell walls [J]. AAPG Bulletin, 2013, 97

(11): 2113-2125.

ROBERTS J A, BENNETT P C, GONZALEZ L A, et al

Microbial precipitation of dolomite in methanogenic groundwater

[J]. Geology, 2004, 32(4): 277-280.

KENWARD P A, GOLDSTEIN R H, GONZALEZ L A, et al.

Precipitation of low-temperature dolomite from an anaerobic

microbial consortium: The role of methanogenic Archaea [J].

Geobiology, 2009, 7(5)' 556-565.

2T, WIZF, 3RS, 55 BUEMIBRRRE S =R Ffiih
BRI A B (1), A7l KRR, 2022, 43(3) -

582-596.

SHEN Anjiang, HU Anping, ZHANG Jie, et al.

driven microbial carbonate reservoirs and their distribution [J].

0il & Gas Geology, 2022, 43(3): 582-596.

o, AU, B, &L BRARZHE NG 25 RN S

Mg [AMZZRAESE (], H~ERTZ%, 2023, 30(4): 352-375.

LI Xi, ZHU Guangyou, LI Tingting, et al. Genesis of dolostone of

“Three-factor”

the Yingshan Formation in Tarim Basin and Mg isotope evidence
[J]. Earth Science Frontiers, 2023, 30(4): 352-375.

ZEH, RO, A, L I ERRERA A s A
Mg [F] {37 2% F5 A 55 B DI BLAR (D], A3 322 41, 2022, 43 (11)
1585-1603.

LI Xi, ZHU Guangyou,

characteristics and genetic mechanism of dolomite of Cambrian

LI Tingting, et al. Mg isotopic
Xixiangchi Formation in central Sichuan Basin [T]. Acta Petrolei

Sinica, 2022, 43(11): 1585-1603.

2t WA, TR, AR H A R AR A ) B S
ARBFFEH IR [T]. AmE KR M, 2024, 45(5) : 1456-
1482.

LI Xi, HU Anping, SHEN Anjiang, et al. Recent advances in the
study of the origin and reservoir space of dolomites and emerging
experimental techniques[J]. Oil & Gas Geology, 2024, 45(5) :
1456-1482.

W2, RSO, W2, 55 . BRIRELE )& S IR AR K
A oty A it R 5 R B LT ). A i e R 5 7
%, 2021, 48(3): 476-487.

SHEN Anjiang, ZHAO Wenzhi, HU Anping, et al. The dating
and temperature measurement technologies for carbonate minerals
and their application in hydrocarbon accumulation research in the
paleo-uplift in central Sichuan Basin, SW China [J]. Petroleum
Exploration and Development, 2021, 48(3): 476-487.

VUL, W12, R, 45 WORIRA U-Ph R 2 A ER K
HAEBR R R A LB AL T s 1 D], i S I &
2019, 46(6): 1062-1074.

SHEN Anjiang, HU Anping, CHENG Ting, et al. Laser ablation
in situ U-Pb dating and its application to diagenesis-porosity
evolution of carbonate reservoirs [J]. Petroleum Exploration and
Development, 2019, 46(6): 1062-1074.

WWIEE, W2, KRGV, S5 TR R E AR A T BRI
ER AR AR RIS T Y I —— DU HUR A PG LR B R A
AR B ] RS T4, 2020, 47(5): 935-946.



758 AT IR NN %46 &
YANG Hanxuan, HU Anping, ZHENG Jianfeng, et al. activity of strike-slip faults in Gaoshiti area of Sichuan Basin and
Application of mapping and dating techniques in the study of their control and significance for the development of dolomite
ancient carbonate reservoirs: A case study of Sinian Qigebrak reservoirs in Permian  ixia Formation[J]. Acta Petrolei Sinica,
Formation in northwestern Tarim Basin, NW ChinalJ]. Petroleum 2024, 45(12): 1761-1782.

Exploration and Development, 2020, 47(5): 935-946. [51] FiE, XUk, ZB3CF. JIVESIE =8 25 O A U6 = A
[44] BREAR, WIRE, M7, 5. SRR MK HIX 15 B gt ar JZ AN L], A EE, 2015, 20(3) : 30-37.

AP SO H = A R T Ca Ak [T ] P ER . HER NING Meng, LIU Shu, GONG Wenping. Prediction of dolomite

Bl 2023, 53(10) : 2348-2369. reservoir distribution on top of Triassic Leikoupo Formation in

CHEN Xudong, XU Qilu, HAO Fang, et al. Formation and Chuanxi Depression[J]. China Petroleum Exploration, 2015, 20

diagenetic evolution of dolomite reservoir of Upper Sinian (3): 30-37.

Qigebulak Formation in Tabei area, Tarim Basin [J]. Science [52] /b, R0, XEtt, 45 SRS S RKaA b -T 4l

China Earth Sciences, 2023, 53(10) : 2348-2369. e AT ML Al SRR Ay AT LA LD ). MR, 2024, 59
45] X, £1R, WEW, %, RHRA-TEREH =AY (3): 625-636.

WA — AN —— IR R = m R e 22 5 i (], Dl NIU Xiaobing, WU Dongxu, LIU Xinshe, et al. Paleogeographic

%, 2024, 42(6): 2159-2173. evolution of the middle and lower assemblages of the Majiagou

LIU Yuanyuan, WANG Zichen, MING Xinyu, et al. Profitable Formation in the Ordos Basin and the pattern of reservoir

diagenetic path and reservoir formation efficiency of the Sinian- distribution [J]. Chinese Journal of Geology, 2024, 59 (3) :

Lower Cambrian dolostone: Origins of deep dolomites and 625-636.

differential reservoir formation [J]. Acta Sedimentologica Sinica, [53] WAL, AEL R, 5. WE—BIRZ IR L A 682 0T

2024, 42(6) : 2159-2173. PR S50 5 AL BRE AL LT . A IR 5 0 &, 2025, 52
l46] Fridiide, SKRAT, Bl =, . B EARZHESINA R = (2): 334-346.

AR R ERIHL) ] HERBLAE, 2023, 48(2): 673-689. HU Anping, SHE Min, SHEN Anjiang, et al. Visualization

QIAO Zhanfeng, ZHANG Tianfu, HE Xunyun, et al simulation experiments and porosity evolution mechanisms of deep

Development and exploration direction of bedded massive dolomite to ultra-deep carbonate reservoirs [J]. Petroleum Exploration and

reservoir of Lower Ordovician Penglaiba Formation in Tarim Basin Development, 2025, 52(2): 334-346.

[J]. Farth Science, 2023, 48(2): 673-689. [54] JANSON X, KERANS C, BELLIAN J A, et al. Three-
[47] XK, 2, SR, 55, B HURZE AL i XS4 b 5 18 1 dimensional geological and synthetic seismic model of Early

IR R = B 2R N A v e [T, i b AR , 2025, Permian redeposited basinal carbonate deposits, Victorio Canyon,

27(1): 126-140. west Texas[J]. AAPG Bulletin, 2007, 91(10) : 1405-1436.

LIU Dawei, LI Yingtao, HAN Jun, et al. Ulira-deep dolomite [55] Fe &, Ih2eir, RO, % . W TR & LR R IR iR A

types and their reservoirs potential of the Ordovician Yingshan g2 = AR ()] AR 5 &, 2015, 42(3) :

Formation in Shunbei area, Tarim Basin [J]. Journal of 328-337.

Palaeogeography (Chinese Edition), 2025, 27(1): 126-140. QIAO Zhanfeng, SHEN Anjiang, ZHENG Jianfeng, et al. Three-
(48] 298, 40tf, kil . BIRZE A=A R 5216 A dimensional carbonate reservoir geomodeling based on the digital

F—LI U Z b B R AT S A A28 ol 22 0 F w4 il [T ]. outcrop model [J]. Petroleum Exploration and Development,

H R R R, 2024, 54(7) : 2389-2418. 2015, 42(3): 328-337.

LI Xi, ZHU Guangyou, ZHANG Zhiyao. The genesis and [56] RIS, 228, ZRuklg, 4 /R B R IR R A I 43

controlling factors of ultra deep dolomite reservoirs: A case study 2 ZIME R R BART]. AR 59 &, 2024, 51(3):

of the Dengying Formation and Longwangmiao Formation of the 578-587.

Cambrian in the Sichuan Basin [J]. Science China FEarth SONG Xinmin, LI Yong, LI Fengfeng, et al. Separate-layer

Sciences, 2024, 54(7): 2389-2418. balanced waterflooding development technology for thick and
[49]  BEUEHE, skdtsE , 25300F, 45 U1 b FE R 2 0 T i 41 A A complex carbonate reservoirs in the Middle East [T]. Petroleum

oy BURRAE R A 2 R 5 4 A (] AR b T, 2020, 25 Exploration and Development, 2024, 51(3): 578-587.

(2): 171-180. [57] farifise, B, KO, 5. WR-BRRHRRRE A =R

CHEN Yana, ZHANG Jianyong, LI Wenzheng, et al. Lithofacies Hb AR R HE R S OCT 1] [T ). A SRR R M, 2023,

paleogeography, reservoir origin and distribution of the Cambrian 44(1): 16-33.

Longwangmiao Formation in Sichuan Basin [J]. Marine Origin HE Zhiliang, ZHAO Xiangyuan, ZHANG Wenbiao, et al.

Petroleum Geology, 2020, 25(2): 171-180. Progress and direction of geological modeling for deep and ulira-
[50]  Zkoe4s, BEW4, WhEE, 45 . DU 4ot o Ao kb 4l IX A W 2 g deep carbonate reservoirs [ J ]. Oil & Gas Geology, 2023, 44(1) .

G KOG R s RE A A s AR R E R E S R
SCLT]. A, 2024, 45(12): 1761-1782.
DI Guidong, CHEN Yajun, CHEN Kang, et al. Distribution and

16-33.

(4 #F %)



