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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.
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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
a. WEUZEMESZE N a8 AL T S8 i s A A KT 20 0 B, U1 25 B 17 I B35 I A, 0O s b [ a I8 BESUR Rl & R I =5
FRYERIE = IES A IRIR A DLIUE A =47 e AT, R E AT A IS  RIRSS I = Of B EUE 251 B AL, 5 2 T B 4 M, SRR
LGB 6 I AT R, B s d. RURLI 0 MURL I A 1 A AR IR A P 2 SR S AT B NG , PR A SR RLRALE F
TESINAL, B AR 4 Ll DX 22 UK R T, A iR s e, AH-rh i A B8 SRS B = A, LR 77, S SR , 3 HAR i 0 i [X 7 22
BUK PERI , 5 MW R, Bt f. PiA RS, iR RA S, RE DAL, A= A WB -2 A8, WHE R 1 B ARG R 601 1, #5147
J, BRG s g. LR TP SRR 1 A, A PR s s S IR HLOUEE s W ER AL, DUt 2 3, A s he JORE 1 = R ] £ LR i
BAL, P o€ RGE , B HUR G 0 7X =L 5, S o't 51, SRR MORE 1 =, AR AR AL s T F LR b TR AL 95 R8T, R A0, )1 b
Je i 28 - HERTE AL SAROG

I

A Y TCAEANTE , A W) K S B A7 AR DA B -
AR A WA RS 5 1 = A UITE, M2 T aE 5
FERR ST B SR P R A G20 AR S 1 g R
R R A s A DUE MBI PR T
AR RA A = A BTN R, o H = 5 2 A
R BEE T IRSEHEAT . TSI A = A TIER 3
W £ 1 B 43 91K Natrinema sp. J7-1,17-3 F LJ7, B Bk
FEFRIH 72 he BT 254 : Ca? ¥ 2 R 10. 0 mmol/L,
Mg> ¥ &£ >4 100. 0 mmol/L, CO> ¥ & A 20. 0 mmol/L,
SO W 4354 0,1.0,29. 8 F1100. 0 mmol/L, I&J& K

45°C, % R 150 r/min. FEAH [FER BE (200 %0 ) 5514 T,
Natrinema sp. J7-1,)7-3 FI1 L) 7 21 fo ik B (FH WO B
7, % K SR 600 nm, B OD,,) 43515 0,1.0, 1.5,
2.0 f12.5, SELEE5R BIR, Natrinema sp. J7-1,]7-3
FTLYT X 3 4K g 7t TS 3 I 1 = A DUTE ) 40 B ok i
BRI 1.5,2. 5F11. 5(F 3a—c) , {HERE A 100 %o
B, B 08 £ B Natrinema sp. J7-1 #0411 B e 7 35
2.5, 455 HUTE A, KW H = A UvE (E 3d) .
XU B AN [R] B AR TOVE IR 1 2 A B A i 3 AN [, (LR
FEXT I A DU B IR

FE g b T TR A0 R B AR R 9 25 E L BIESE TR R



746 VR I N/ W 1} %46 5
a b D
D M
M
b Dk K,
D M M
M M M M
D D k, K,
A
A D M A
M
D D k, M
M M
M Mo M
kz k2
A A
A A A A A A
k, \—R'___JJ\—/\)\__/\M/\__J\_/\_A_ALE\/
| | | L 1 1 1 1
10 20 30 40 50 0 10 20 30 40 50 60
HT5tfa/°) AT5HA/)
c
D
D
kS
D
D
k4
D
D
M 5
M
M M
kl
A
A A A
kI
10 20 30 40 50 60 10 20 30 40 50 60
A/ I:| TR/
SR
FE 3 BEER T BRI S AU B (OD )15 TR 25 AT U8 SE 50 X S 4R A7 S Tl i 7

Fig. 3 X-ray diffraction patterns of protodolomite precipitates mediated by Nairinema sp. with varying species and at diverse cell
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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

2 LR 2 H S A 2 2 AR A I
WU T (WA R R A oy | A
JEAEfL LA BN AL, X A FLBR A 4k K, 30
FRBBEE | R TR i, | e R NIRRT AR IR
" ZAOLE R TR EE
(B I 2y
WERVE 1 2 0 HEIRA L 2 B 20T | B AL A IR Vb PRV AL A IS FLBR A AR , L0
2 RS | - (R 2 A LA BB | 27 A B TALBR I ARAE SR I 1 2 A A AL B, | 1 - 12K

Hzoh B Mo R 45

X AL BRI 5 SO A — R T T LB R aE

PEHE A A AL | (97, LSRR A T AR B
I IEUA A

HERSE IR 1wl SRR S | S AR 2 AT, IOA KA T IR R S - TR AR T, TR S8 L
AR = P 0d 4RI FLBL Y ST AR AR LB L P R A0S, it | -1V 28
A= FLBR B AR K




754 £S5 KRR R

446 5

AN

EZ{Nibk0

MEAR I LR

R Az, Ak
FEVE I i, R B R R
giHy, UURUR AR LA i
B IL

HL ] iz 45 ) 78 SR LR
ARTF A 2 A HT e A7 TLIR
BRLRAE R 2 LB 4 4R

I VO

L Tl A 4 SR

TIfRAREY MEASH d-BEA S0 BoSE S

WA = A E S, R

A ey W RO
B, 4R KL RO RO A

FLIA - -G 2 A D

HEGERAREGE: MRA B4
) IR AL, PRI
gL, AL R R R

QL

8 A = A K LR A
B Gk AN YT, HAT AR K
R B 9 FL R A IR

(X

AN

El7  Hzm A AR M i f e

Fig. 7 Schematic diagram showing the diagenetic pathways of dolomitization and their reservoir-forming effects
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