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T T R IR AR DY B B R A R SR ARG R B B A R S R, AMUA
BT 8 AR A = A AR BB B 26 T LR R AR, 3 R A SR 5 R
BEOCHERBIR SCRF . [FIIS, WUREARE B =8 T I AN it = BRORAE T DORR I S o
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Ca) U1 Gt R 35 HUR Gt BEAL A G R RESESE, 2009 E30); (b) U1 IIRER = A = 3 ARHAE (4 Xu et al., 2022
BE0O; (o) B HEARZHIIRSZE B NME (B mFT5, 2018 B50: (O M)A A ELEFIRE (R Xueral,
2022 550 (o) ¥ AR IGILHEBRR TR A M ZLEAHARE (4 Zheng er al., 2023 &0 Fig.1 Temporal and spatial

distribution of foam-like dolostone

(a) geographical locations of Sichuan and Tarim Basins (modified from Pan et al., 2009); (b) distribution of foam-like dolostone within
the Sichuan Basin (modified from Xu et al., 2022); (c) distribution of foam-like dolostone within the Tarim Basin (modified from Gao,
2018); (d) comprehensive stratigraphic column of the Dengying Formation in the Sichuan Basin (modified from Xu ef al., 2022); (e)
comprehensive stratigraphic column of the Ediacaran—Cambrian succession in the northwestern Tarim Basin (modified from Zheng et al.,

2023)

VU ZEAL T4 T H & PG RS B, 2 AE B3 7 e hod Rl bR Rk i KB 2 g el B
fh o FERFT AR R R AT A, X R — N RK R IR s S i, MUEERE
SN2, WERSBEAREEGHNB L GHIBEINERE, BEBREET BB (4 1b,
Do JTHBHAEM A =8 £, WIKGZE B S8 RKE G AR . s, =& RHN0
WHMA DEIRE MRS, 2016; Rk, 2017; F3#&F%, 2020; Wangeral., 2023)

(K 1b).
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2.1 HASERHE

WKL E Ao G BRI, T B ERKE—K AR ZREIOR ™, 725 41 P iR
LA FE SRR o FEFR 43 X3 R B AL CUn B FELOR i BT B4 (X A 30 H Se T 1 R AL 5
4, BAMERETRA LT W REESRIFLIAIZE R E (15 22), Wi 2 s R4
(K 2b).

[ —"200,m| [— 200 ym|
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(a) WKWK GEAT S, MEBREE GEXSHL, 2018); (b) WKL E A=A Wi i ZREH JEBT K, 2019);
(o) WIRBEZEATSE, WHKRAEZERE. MR, KERAFL. S G5 L FEMPLEE, 2025); (D) BKRGSEA=S, I
EEAMAED, Jeshildshisal ARG, T AT (o) MEMZEATSE, MHNEBHMAZA, A WRLA
Wil (O WEKFBEASE, 5 e SR AR GHRE

Fig.2 Petrological characteristics of foam-like dolostone
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(a) light gray foam-like dolostone with well-developed bedding-parallel dissolution pores (after Deng, 2018); (b) honeycomb-like texture
(after Mu, 2019); (c) spherical to ellipsoidal foam bodies with intragranular and intercrystalline (dissolution) pores (after Shang et al.,
2025); (d) irregular, lace-like foam bodies; fibrous cements outside the micritic rims, and matrix of very fine crystalline dolomite; (e) two
generations of dolomite within grains, with intragranular dissolution pores visible; (f) cathodoluminescence (CL) image corresponding to

(e), showing luminescence of the foam-like dolostone

BT B EEHREEERLETRIREITAR, BMRKRDAE, #EEAT
0.05~0.5 mm, MHRERAT N 1 mm. WIKREBEEZH, ZEHE. ANHERETE, b&
ERFIE ( o BRI VR i 3 B e I YR S AN A AR AL R BRI B A R

SEVIPTALRR, RSN A3 BT B —4dE H s A ALK ( )s Ve IS AT LT 4RI 45
WkE ( Do PRI 1A BT LA EL R S5 2 AR BN E I AR ( ), ALK
SLIE TR — 4 A AR T IR AN A A 2 AR, A8 E—BEa
A, ORI —H b =4, RITHE 7 MOSIR 4R ER A FL GRRiE iRk 42 Rl 4D

( , WP AT (EHEE, 2024). i CGRESS 2023). A5 (XEEE, 2022)
. BRI, efMidiEsERaerRt, AN AasARRICHEA—2, —maAs
AEEERAE, P—HEASOERIE ( ), /MEN IR KEH

22 TOMUARFAE S oy 3

PO b, ARAE IR ST 2 Ve A AR ERE R, WL N A~C =R
KA, A RRIKRGZEBESENRSIALZ, 520~40 um, BH EHAENT 0.2~0.5 mm (/03]
HAEE 1 mm), ZIEHELZE PN WHEER ( Do VBRI IR P AL 0L B
W E s AR, RRASRLEZRE, TG, R, KEBMAMNIEDLE . £ A
R ) i R I — L8 5 ARV 40 Z 20 45, H TR B2 el Ve St I A0 R S AN 350 0 T AEL R, R
MR, 5 AR, WA A B8 B BUAKSZ AT, EAENT 1.5~2.5mm, #on]
i 4 mm ( Do BALAKMZ S A BUAHEBOND I, EIRS LS A BARML, @BV (B
BT 0.1~03 mm), HAKNILBRE R A ARIE, KIASBRS A S AEFTRE, T
1825 55 ff 2 T e LAIX 23 Do C BUERAREBA W, ALKEFR 43 HTH HE /R B,
oV S R E , LA S0 R FIRL (] 2 8], FLBR FE sl B = ARGV RIR, 7R
BRMASAER ( Do CRUHAMPFTIEBIMIASE Ao E ¥ SHAEA A HE.

FEMLIRSRZ H = A A, RE SR MEL S, RAEHIBR T8 Rk 4R,
EIER BECRABTR ( do Hrt FORFILFHEPRE H N T 5~40 pm, BT L,
HAEMREM C. O M, EfERT A ZNRKSGZHM P FIORA 2 RIS IRIR
i, HZRAKMBEAEAR, BB 2~4 um, BEIEEREAEREKRER C. 0. Ca. Mg,



B3 YIRER R AN 7 2 L e 4 7 R AIE
() ABRERGZAN; (b)) HERERGMZAHY; (OB EDEGRAZAM; (1) C RERARAN (i Xueral, 2025); (e)
FrRTE A5 (5 Xu et al., 2025); (f) FF4ERTEH 7N BT ORMEA s (D IRFARFEA S 3 Xu et al., 2025);
D AR MEA D (B Xueral, 2025)
Fig.3 Classification of foam-like fabrics and characteristics of trace materials in foam-like dolostone
(a) Type A foam-like fabric; (b) composite foam-like component; (¢) Type B foam-like fabric; (d) Type C foam-like fabric (after Xu et al.,
2025); (e) lamellar trace material (after{Xmhet al., 2025); (f) fibrous trace material; (g) snowflake-like trace material; (h) plate-like trace

material (after Xu et al., 2025); (i) sfat- ke (ace-material (aftet Xu et al., 2025)

AT N E XS E A =8 I RTP R T KRB, W R AR SRR E . 4 2%
St BT AR BRI 2 R SRR SR 0 = A 1288 . BERT, Riding (20000 4%
WEEVIRRIR #a R N B R A ECA . B— 4 K. B, BT —70 KbRiE,
o H RS Z I8 FTESRE AR EAE, BILAT RS (A2 P4, 2021 5%
¥, 2021 HBEAAZET (RERS, 2014), WHBREGEWER T BZA B (%
7, 2022). BLAh, BHTIEKRGEESRTR, SEBBURL S AL, A%E KA T8
R ms, WHARSFEER A S (Haneral, 2024), MY S AR P it
ERMZR (& D.

ST, RES S 2 R R IR A — P s A 4K EY, 5BEAATE. Bk

AHTE BEAATE. MOZEABE%EHS (Zhouetal., 2020; SCHEEEE, 2024; X
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FUERSE, 2025) . MRIEHARITE SRR AL T 2, PRRHEKRGEE A B850 0 4 i (2=
JAEAE, 20152, 2015b; ZRE%E, 2025): (1) EERKBZEAE: WIKEZ L5,
5, F o AR EA, WIRIRE EMETE, RREWELTY, HAXNEN, HENE—,
KHEARNT 0.05~0.5 mm, JEKKZARKREY EREE; () BERBEKEEAsG: H
MONATMPRIIR SR E A =05, KA B R R m B, WEARAEZHEASMIR, KK
HEAMHNEK, ZoMLE 0.5~1.5 mm, KA TS RUBMAEDRLE: (3) TR
WERMZEA TS WHRRN “HEfeLiE”, U hzD 2 E WA [F O 8UZ B2 %,
IR EEOR, SMEREKFE, KMERRKY 5~7.5 mm, ZMPEMEKFED,
WAERAE A BT (4) “RAMIRIE” kSRS REISLR A, L&A B .
Han et al. (2024) HRHEVLIE 1A 5 5] 45 5L 5 (¥ % RAGEIRARZ 500 3 P Bl RIRE A7
Ry BEHLRAE AR SUR MRS I AFEERL, /At f A s A4k A=A Te i
BERZEN . ELIWAREHURSUZ TR S . .
*1 EFERAZENK

Table 1 Classification of foam-like dolostone

kT R KR
FBNPR A LRI SRR ZRE, 20150,
SRR A A AR R SR 2
Aznd B 2015b
Yk
T A ASFUIR LIRS )Z 2 S Chen et al., 2020
Rfiflis # (RAR)
EN

BEIRERREAEE  RAROESEA S FEF, 2025

ki 5
SRR
IFl 455 R G54 ST VI 45 1 L SR Hanetal, 2024
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Fig.4 Lithologic assotiati es of foam-like dolostone
) BEAHESHKEEAS (LA3): BEBORZM bR B S H o

PRSI (A, 20150), K& EAASE TEERR, TKFEMBOR, D8
AR, HEA AR, HoaEE AR — A E FERE TR REPESEE (%=
JBREE, 20150, 2015b)% R E NN — A RMK A RE BB I N HEE (X
&, 2021).
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FIFEEHEERE, HEE053.0m, F EEELEHFER—MREAEE, BEAS
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BOWRE GRA@SE, 2023), HARIRGEA A EZR B AT B B3, Ry ik
RO A SRS ZE A a KT, PHRALEREAATE, THIBK A5 E K
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AR, IKARRE R BTG5
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FHERN 0.6, SEEAABE (0.66~0.87, F¥MEIY 0.74). BEWEHZE (0.59~0.93,
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Fig.5 »Ordered characteristics of different types of dolomite
Data sources: Xiaoerbulake Formatioh: Yang“(2018), Mu (2019), Zheng et al. (2020a), Bai et al. (2021),Feng et al. (2024); Qigebulake
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Fig.6 6C-6'%0 compositiéns of different types of dolostone

Data sources: Xiaoerbulake Formation: Cui (2018), Yang (2018),yChenget al. (2020), Zheng et al. (2020a, 2020b), Liu et al. (2021), Feng
et al. (2024), Li et al. (2024); Qigebulake Formation: Zheng et al. (2021a, 2021b), Chen et al. (2023), Zheng et al. (2023); Dengying

Formation: Ding (2013), Tang (2018), Yu (2020), Zhou ef al. (2020), Jin (2022), Yan (2022), Xu (2023), Li et al. (2015)
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EHAEMOPC FHEIX A (7B BL4D 0~6.0%0; FEELL—1%0 ~3%0) (Cramer and Jarvis, 2020). iX
RIIR G Z A=A 10 A = AR T RE 3 BRI T [F 4K

BIABHFEIN Y, ST R A = A 680 (6 2 40 A0 T —2%0~—T7%0 (HRIRFESE, 2017;
SCHEESE, 2025), MG I BRI K — AR R 5. AU AR AT RL AL
KMEATE, HoB0 BWEESHENARE. B—W A zE LHERA =AML,
IERINET —8%0, JrFRE T B B A7, 3 W R R L 3R 2 RS2 H B 1 P A o A AR
FA g, S H R 5 SRR L 3R AE o ARLL 2R, A A o S 2 K% 14 R A o 3 4L R ik
HEADE SRR T IEMAS:, B 50 0 4R 2 S8 B AR BRI k2 1
0180 i (Zempolich et al., 1988; Major et al., 1992), SR FELEHMMMAEY A 5
Te—H it B = a8 RAVE AR L, RIIHSZ A (E I BOESS, AR IRAF T IS4G AR R AL 3R A5
e
3.3 HFEAIRAM

N ERIERARE A 2 R E A 32 S SR R SONGev T T AS [R] 1 DX RIS [ 4 2 )98
KB AT A MR RLIE (EE, 2018; JHZX, 2018; HRFE, 2018; Rik, 2020;
MO, 2020a, 2021a, 2021b; 435, 2022; HiFdh, 2022; BRIBZA%E, 2023; Zheng et
al.;2023; KA, 2024) . Geit S5 R B, 85 SR A B R Al Bz s HIE TR 4R )2 1 25 HA) 87S1/86Sr
N 0.708 979~0.712 456, “F-311H A 0.709 982" ( o BAFEHTZE. BA B EE LR
FIURL 25 25 1) 87Se/%Sr AR AL YE I B/, 43524 0.708 817~0.709 821 C*FII{EH 0.709 190D,
0.708 843~0.709 811 C-FHJ{E4 0.709 189). 0.709 017~0.713 218 CF-HIE N 0.709 587). &
— M i 2 SSe/80Sr AT A TE (0.708 946~0.711 576, “F¥{H A 0.709 838) . i #47F
1= A4 1) $7Sr/36Sr fH B &A% (0.708 872~0.708 911, “F#{H 7y 0.708 885), H ARkt Fl#K
.

AR AR e IR AR R 5 1 S7Se/Sr BUAE Y /) (0.708 830~0.709 501). T & )=
AHT A BEA Az A R HETEEECR, 705109 0.708 906~0.710 710CFH4{H 79 0.709 607)+
0.708 745~0.710 749 CFYI{E A 0.709 411). kL (A 2= FYHE E 2 2 1 87Se/6Sr {55 51 N
0.708 970~0.710 885 C-F-¥J{H°A 0.709 856) 0.709 662~0.711 992 C-FJ{EHN 0.710 772), H
H Al 1 = B GEE F = B AR s R K

VU 1| 2 b T B A K 45 2 1 = o 1 87Se/80Sr ELEL A T 0.708 685~0.713 574, “F¥I{H AN
0.709 801 . [FI 1], B |2 A1 F A FBEHUA B 2= 8 1 S7Se/%Sr Ja FEAHAEL, 23 1) 0.708 499~0.713

055. 0.708 806~0.712 700, A& A A 11 87Sr/30Sr LA B AL, Je—Hr
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ZA 1 VSe/Sr Yu B (0.708 139~0.710 365), A
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HRIIRKSE A= E B AR E AL, 45 5k H AR 2w 4R FLBRK o AHEL
T, B B 2o Hb A o LR S R AT S 4L 1 R 6 3 0 v TR K T Y, L
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Fig.7 ®7Sr/®6Sr compositions of different types of dolostone
Data sources: Xiaoerbulake Formation: Cui (2018), Yang (2018), Zheng et al. (2020a), Feng et al. (2024); Qigebulake Formation: Zheng

et al. (2021a, 2021b), Chen et al. (2023), Zheng et al. (2023); Dengying Formation: Tang (2018), Yu (2020), Jin (2022), Yan (2022)
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(a, b) AFENYIEKSE A= HILRE . BBERMMRE; (¢, ) AR RS E A5 SHMA LR . BiER
IATEEAERS E, BRI (ERREEE, 2015a; @55, 2019; Chen etal, 2020; XI&E%5, 2022; Tangetal, 2022b; MFIBARE,
2023); (e, £ HRAR ARG 2 A TS GHAE HILBREE . BERSAMRFER L, BRI GEEER4%, 2016 FZE1T,
2018; ARIEICAE, 2018: XIfFi%E, 2021; Weietal, 2023; B¢, 2023: Lieral, 2024); (g, h) IRHAMKGEASHS
HAE LR . BIER AR ER L, BERIE (1R, 2010; BT, 2012; Fengeral, 2017; 25974, 2017; HZX,

2018; Wangetal, 2020; Xuetal, 2022; Huetal,2023; KA(EEE, 2023; XIY44%E, 2025)

Fig.8 Comparison of physical properties of different dolomite reservoir types



A

(a, b) porosity and permeability of foam-like dolostone at different stratigraphic intervals; (c, d) porosity and permeability of foam-like
dolostone compared to other lithologies in the Qigebulake Formation (after Li et al., 2015a; Yan et al., 2019; Chen et al., 2020; Liu et al.,
2022; Tang et al., 2022b; Chen et al., 2023); (e, f) porosity and permeability of foam-like dolostone compared to other lithologies in the
Xiaoerbulake Formation (after Huang et al., 2016; Gao, 2018; Yu et al., 2018; Liu et al., 2021; Wei et al., 2023; Xue, 2023; Li et al.,
2024); (g, h) porosity and permeability of foam-like dolostone compared to other lithologies in the Dengying Formation (after Peng, 2010;
Cao et al., 2012; Feng et al., 2017; Li, 2017; Tang, 2018; Wang et al., 2020; Xu et al., 2022; Hu et al., 2023; Zhang et al., 2023; Liu et al.,

2025)

o, B BRI AR SR E 1 =5 LR EE AR A E AR K, He rh &b Az s 2 A LRSS
B & T RO A s CPFYMERN 1.38%) . GEMAA s CRIMEDN 2.20%) . EEYIER
FLE z=a CPEMEDN 3.15%) Al i H s CPMEDY 3.46%) R AUZ A =oa CFEIMEDN 4.05%),
H5&EA A BB (4.58%) AL, HIALBRE>6%M15 7 & 28.6%. 32.1%; HBEREE
BEAOARLE (0.001~0.1) x103um?2, 5LLZ) 65.6%, HEMRTEBEMABASS. ARmEAE,
HAE®BOED TN, BT RA—PIL. KE—HBE#HE ( Do M RATHL LI
KBEATESWE ARG R EEREESNE, FJLREN T 2%~6%1173 7 i 57.3%- 68.4%,
29 24%0 21%HIFE S ALK T 6%; BB R BAL T akAg e, FE A fE (0.01~10)
x10°pm?, HEZFRTVEAZE, BTRL. KE—HBHEE ( Do

DO 23T R AR 3 = AL S G 4.73%), HLKT 6%IH) o5 Hee i,
2133.3%; WKBREAZENLEERRDSREAAsE. BIaass, FE N
3.12%- 3.26%- 3.97%, HILBREAN T 4%~8%M1 73 BN 33.3%. 28.8%. 39.3%; BkiA=
HILBERZ, B—M A A LRERE. SR ASESERA A= ENBEERE,

AT (0.1~10) x103 pm, ( Do
5 HIRGE B A A

5&FEA . BEUE A8 S HEWBRIR A AL, HXNEESE Ao RS T
BUONHSS (Hanetal., 2024; 204, 2025), MIMAE—EREE B2 70 HIE B B2 A pk
DRUATL A1 Y RN BRAR VLA 4 2 1 2 2 3 B R VR a0 B G P S sl ) B o R B 1 = A R s 2
o JEETEMERAN IR IGRHE LA 5V dol el ok R, BRI B %R,
TR TR I 2 o T RE B s B A ) B 2 A7 A 22 S AR F o AHELZ R, TR
BT AT AT e R %A A N R AT AL ) BRIk, Y AR 5T L] BN
METER SR Az BB R Z AR A 2 — . B, O F Y8 i YR A7 B F L,
AHSRARRE T BRI AAEAEY PR B3R, 2012; Tang et al., 2022a; Wang et al., 2023;

Hanetal., 2024).
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Horh, — PN, VBRI AT R SUTRR PR B sh AR I 7= A R LSS 2 i R
% (Wangeral, 2023). ©HMIIH, AHURMEMR L LBAEMRENES) LHRIGEE
FD BRI (Bosak et al., 2010). HSIBHBAEWEHMANEEY) (EPS) #i3k, If
FEH AR RBRIR ERUTVE, WITTBETE A T s S5 I <8 ( ), I LE IR R
PO 218 (Della Porta et al., 2017; Shiraishi et al., 2023). #R1fi, fAEYIF=AH
ORI BT AR 8 R B 8 B A i b s (A R B 2 AN R A R A 2
FR#4i% (Della Porta et al., 2017; Shiraishi et al, 2023). M4k, K& AT FEHRE T
AR VTR TP A7 AR, (B IREE H A A& 2 A T IR A B (Bosak et al., 2010),
AR BE A ARy . M2, AT 5T B fi B4R AN 0.2~0.5 mm (
), RIKATENTEZAR Sy, ARTBEABEIA T, H BT AR R I B
MEFRE . LG CABR, Y AR RTER S BEEWRRIR Shy ARt B B 3, (B
REFS IR RHIRIR AR R A= T2 R B VR ILARE, BT s B 8T R ST HUESE S

W, JHRBEE (Renalcis) WIAN WAER CWINob), 4H 41 70 FH LA RE
WK E B G R TIE R CREDSMB 2B, 1992; RbHiE, 2020; FRIRSE, 2024).
CAMAREY, BEREEEEA ML T RS, HEREFE N T 0.15~0.35mm (Lee
etal, 2014). 2RI, fEAMEIRGZE BB, TS r RZYEmA, HE
A 1 mm ( ), 5 CRIE B R BB DUBCR I BR Y IR A0 B S LB A AE
—EZ 5 (Pratt, 1984; Komarek and Komarkové, 2002; Stephens and Sumner, 2002; Barlow
etal., 2024). SubREIES R EEAE & A RBEARVIR P BOE L OCHRFERA . F gt
M4l (Pratt, 1984y Riding, 1991; Stephens and Sumner, 2002), i fE7c i fEHE d
IR TE A X A o Ak, K 22 %50 TR R R AN Ay 2 I 22 s = PO A IR B 4% S IRk (Pratt, 19845
Riding, 1991, MIEIL A e dhill, X5 A 87 SR KFHIEFERE ZR
ETUATR, FHERGEESS T RASLE B, BARE5E A HERR 2 5 A7 E HoAth i
ARBCF BB B 50, B AN IERZS S TR SILRTE .
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Fig.9 Genetic model of micritic rim in foam-like dolostone
(a) mineralization on bubble surfaces; (b) ofganic mineralization on cyanobacterial surfaces; (c) destructive micritization (modified from

Bathurst, 1966); (d) constructive milXitigation(medified from Kobluk and Risk, 1977)

UEAESR, VB df B A R DR #h JSURLVE i AL A P = A 0 i B 2 B0, e L
It ( ) HrEtwttle s ( ) WAAFENLE] (BEBE, 2012; Hanetal, 2024;
VS, 2025). b, BIAEYR S AL IE R 5 WA Y RG FLIE Bl DA K BRI TR A AR A R,
FOTR B b EAEALAERORL N AR T L AN £ 32 AR AIE (Bathurst, 1966; Ge et al., 2020).
SR, ASHIEFERT LSS 2 13 fib AR A I EG FLIR 728 H B A~ B B 5 ( ), WOZHL
RS o AHELZ T, R VEVE Al I R R L SE B AR 7 o R VR I SR R S A A
BB 42 AR AE RSO T I P A K R FERT TR AL 3 IR0 4 3K -5 T8 it e 4 A (Kobluk and Risk,
1977; Perry, 1999). IEHRAELRL, WHEKSZE A=A Ve bl B2 1 N5 d A
A — BEEERHE, S@EMkSEAERS EAA —EMLUE (Hanetal, 2024). {HULHTH
o CREXNAZ 2B, 1992; ¥HMH, 2012; Hanetal, 2024) FHAIRALHHSIEHR RS FEX
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— WAL (1) B UERR R T4 B A B 8 22 TR A AERORE s (2) R TRIA IR SR 2 e fhid
PN R AEFE BB IO TS E R AE. (BRVB R AR A B 50D

T, Xuetal (2025) MRAEVE LKA SR LI A~C =FPEAL. 3
T ZEL R 2R TR 1 Ve At I PR 58 A TR A 1 s A RS, SR AR B AT B R ARG s T A B
Hrh R A —F AR R 42 45 ( ), HUREIB AT H A Bk B ALK 2
R, R WIH L BORIE T A (L EIR SR B B = A BRI BT 07 (K A i AR. R
Bk, HUR SN TRIE . 5 WAL ORI B B R SRR AR R 5 H A AR ol B A
ARIAYR , 3 [A]4 3 ) HLAt S B U it a2 14 P 3 ¥ 2 A7 AEBURE . (RIS, ARV AR BRIR #h T AR )
hEEMAY R IR R RANREY), EPS) Z5IR kG IR MENRIE (Perry,
1999; Diaz and Eberli, 2022). f§4:%)J% EPS fefigiliid ZFigE (il id & 3h B K & pH
fl VB9 A U A DA B Al AR AN B G5 B IR ERASURL S5 (R UEBRIR #hUTTE (Decho and Gutierrez,
2017; Suarez-Gonzalez et al., 2019; Luo et al., 2022).~J&h.\ Y& (F: 261 547 S om
HIEZIE NG S Xueral, 2025), FfHAEIMUESRGEWEKI 7 EYIE EPS 35
ST ( Do B, LA CTHWITIRIE, RE H AT HME L5 4 IR e Ve fb il i Bk
TERALH, (EERIEE 2 IEHE R B, R4 B i BV AL T RETE VIR 4R )2 A = B TR
AR R T B AR .

6 fAIEIN K B

B BT RSE B A IR Z A A G A5 05 R R RFESE D5 T T
JET RBIBTL, RTMRMRE A MUTRREIE . BN (2K 5 I BB R,
(EX TR GR 2 0 B LA < R0 R 2 g AN TR, b RAG 2R . S IE L AR OR U
AN RARAC I EET7 T AFAEAR 2 9] R AR A A

(D WARKZEA S SWAENA =GN E MR R RES. Bil, BRGEAS
i HARIE R T D9 )1 B A3 R 2t ) B AR AT S A/ A i ve 4l . SRR H /RAi i ve
HUL K =B R E DA, REMEHRE AN S IR, £ R A Z i X & s
JRZRBRMZE T, WA KRG ZE B =E M8 . HIE SR TR R AL A i
BB RSP TIANEE, SRR

(2) WIREZ A=A IHERAC 2R AR R AR RIE TEA R N o FLJ8 i L N B I 5%
w0 B LR R BCE IR, TGS R Sl K R o s Bl . BGEOR B IR S 2
BRI 2R 3L AR o SR, DA BT XK E A oA BRI 2 B T 28 b, iR
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(3) WKL B = R BENLE AR . BT BT EAGE 2 BRI R, W%
BUMEY T (R S DLORAE, VR I B R IRk = 6 LR [, Y dbia Nty (8
Wt ARSI ER ThRURL, 382 D4 I i IR SR BN T 18 70 ) ATk LA ORAF AR R 4a 45 R
PRI, WRaRJE E = BRI T B Pkt .

(4) WIRGZE B =a KE EA & 75 5 B ST VA f . WIRGEAZE K
Bz, G MENHRBAERE, HIEEIABAAAAE SR JOHRXT H R & P e
— ARG NIAFN M RAE S I BA R R S5 AL (TR 3 = & — B IR TR 5
HIHIE o B VR G FF SURRIE X HE BT e e B TAR IR B i VB4R 5 0T B B L il (EL H AT
XK AR E R A 5 XA R A 781 T AR ISR B T TR D

(5) WARARE B = a 18 PR E 1= SO LT s\ B4R = = e fil T8 ik
TEAE—AEF AN, TR R R, AR T TR I d AR KA E R, HEH
AT SR 40 J2 15 T BT SR B

Zi EPA, B R R 1) S T B A LIRS BE AN BT R TR, RSk SR E B
= IR TR AAE SO A 5 77 1R A ZR L SEELE— 20 BB A ARAL , 2N 5 R 7 T VUK
MEAERHII: (1D RGN E B 2 AR ERRVEE N BRI 5HkIE, e HAh 2
L) 2 R BRI RGO, B A 2 22 A0 XIS RE s (20 fERG A AR
FAIRT , N5 TT R R X R AL 27 BOR (IR 2[Rz 3R 5 i To R TR 70 i BeAR)
SHEIARARIE A G 3T A i, b e R (3) 458 BMEi . EMIRE .
RIS LI BN, IRIRIRSRE B = E RN SHEYE R R ST, (4D
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Abstract: [Significance] Foam-like dolostone is widely distributed in China’s two major oil and gas basins and is
closely associated with microbialites. It is an important type of carbonate reservoir rock, and understanding its
formation mechanisms and development patterns is of great significance for studies of microbial dolostone
sedimentology and for carbonate oil and gas exploration. [Progress] Extensive studies have been reported on the
macroscopic fabric, petrographic and mineralogical characteristics, genetic types, and depositional-diagenetic
evolution of foam-like dolostone. Many genetic hypotheses have been proposed, including gas-bubble calcification,
microbially mediated mineralization, and micritization of carbonate grains coupled with subsequent dissolution.
These studies indicate that foam-like dolostone exhibits common features across different temporal and spatial
settings; however, its formation is jointly controlled by depositional environment, microbial activity, and early
diagenetic processes, and no unified genetic model has yet been established. [Conclusion and Prospects] The
present study is based on a systematic review of previous findings to synthesize research progress on foam-like
dolostone in terms of its spatiotemporal distribution, petrographic and mineralogical characteristics, classification
schemes, lithofacies associations, and geochemical features. It is unlikely to be the product of a single genetic
process; rather, it is a composite grain-supported dolostone formed in Spegifie depositional environments following
the combined effects of microbially mediated constructive micritization and early-stage dissolution, and it
commonly exhibits favorable properties for hydrocarbon reservoirs. It is recommended that future studies of
foam-like dolostone should integrate high-precision in situ micro-area geochemical analyses and microstructural
investigations within detailed petrofacies constraints“to systematically clarify the recorded paleoenvironmental
information together with its genetic mechanisms»and diagenetic fluid evolution, to advance the level of
understanding of paleo-ocean evolution and thus provide theoretical guidance for hydrocarbon exploration.

Key words: foam-like dolostone; sedimentary characteristics; genetic mechanism; reservoir properties;

geochemistry
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