r

L ————— ’ ' = - ) —— ——— --_ e ——
— i = = Py ISSN 1000-0550. e

& — E— e

T —=

== — A ST . : CeLini= Tt
DIMEN {8 Lol o

E== —

.g-_-n:-'—-‘—i_ _ = ————
— = - = — —=

THT R EABRREE B ST SRRL
Rk, EEN4E, 208, (T, MR, X5, SRR, SRIRNE, BIEHR

SIRAS:

PRER, FUILE, 2500, 5. N+ R AR A AR S TR S A [J]. JUARHR, 2024, 42(6) : 2191-2203.

CHEN Zhen, WANG LiJuan, LI Juan, et al. Early Paleozoic Carbonate Microfacies and Sedimentary Environment
Evolution in the Lower Yangtze ArealJ]. Acta Sedimentologica Sinica, 2024, 42(6): 2191-2203.

AR (B KNSRI WA A 30 )

Similar articles recommended (Please use Firefox or IE to view the article)

T AR = A A T PR AE S
Lithofacies Palaeogeography and Source Rock of the Late Triassic in the Qiangtang Basin
DURR2EHR. 2020, 38(4): 876-885  https://doi.org/10.14027/j.issn.1000-0550.2019.093

P Hb X FE R R RULL 20 R Ak A R Bl BB 2

Geochemical Characteristics and Their Paleoenvironmental Significance for the Cambrian Fengshan Formation in the Western Beijing

Area

VIRRZE4E. 2020, 38(3): 661-675  https://doi.org/10.14027/j.issn.1000-0550.2020.026

FRAIM Faitodh X HE20 1 Bl 28 ST K BB R e AR oRE S HR R 5 £k
Microfacies Analysis of Lower Aptian (Cretaceous) Shallow—water Carbonate in the Mt.Faito Section, ltaly
DURRZE4. 2019, 37(4): 723-734  https://doi.org/10.14027/j.issn.1000-0550.2018.166

EEVGAL T FE RGO A L B Ve e MR AL~ Rl S ORI B AL

Geochemical Characteristics and Sedimentary Environment Evolution of the Carbonaceous—Siliceous Mudstone of the Guanyintang

Formation of the Lower Cambrian, Northwestern Jiangxi Province

PUB2EHR. 2019, 37(2): 278-291  https:/doi.org/10.14027/.issn.1000-0550.2018.108
{56 P 2l P R RIS IR 53k F R s A AR R A A sk Ak 2 i i 29

Provenance Analysis for the Clastic Rocks in Tangjiawu Formation, South Anhui: Constraints from Detrital Zircon Ages and Geochemistry

Characteristics

PUB2EAR. 2018, 36(1): 42-56  https:/doi.org/10.3969/;.issn.1000-0550.2018.007


http://www.cjxb.ac.cn//article/doi/10.14027/j.issn.1000-0550.2023.026
http://www.cjxb.ac.cn//article/doi/10.14027/j.issn.1000-0550.2023.026
http://www.cjxb.ac.cn//article/doi/10.14027/j.issn.1000-0550.2023.026
http://www.cjxb.ac.cn//article/doi/10.14027/j.issn.1000-0550.2019.093
http://www.cjxb.ac.cn//article/doi/10.14027/j.issn.1000-0550.2020.026
http://www.cjxb.ac.cn//article/doi/10.14027/j.issn.1000-0550.2018.166
http://www.cjxb.ac.cn//article/doi/10.14027/j.issn.1000-0550.2018.108
http://www.cjxb.ac.cn//article/doi/10.3969/j.issn.1000-0550.2018.007

Fa2k ol
20244F 12 H

UL BLAE AR
ACTA SEDIMENTOLOGICA SINICA

Vol.42 No.6
Dec.2024

X EHS:1000-0550(2024)06-2191-13

THFERTERKRESMES TR IRRE N

PREE', TR 2P, MG, R R, R ES, KRR, B, AR
1. E A REIRA M & i A R w) L TLOR 8 225300

2 VLTV MR ST BE , B 210018

3. ERRA B R S A E S L R AT 210008

4. AR EE T RIS ST B , AR 610059

5. R AR B2 S TR R B s 210093

DOI: 10.14027/j.issn.1000-0550.2023.026

i E [EMRSAER T P R E EERBRIREE AU URF 81, S R A I A R T AR Z . 2021 4F 119504
Hb SR A ST BEE AL A M B 0 7548 1 A Ry AR AR R SR P AR R T A AR TR, 1 R BIE S 5 b A b
ZUHCF F T PA VIR, X — & IS — DO B = BT A Rt i ot A A R R A OB O AU IR B A8 2 2 AR R
B3 et [0 3E I J5 L R 3 1 AL O RV RE 5 T kb X = 2R B A Sk 35 i vty 2B A R B o M) TP T R4
BIUTRUAR AT, A T H TR L, LU ST X A A S s i) Stk S v ) [ SR IRk A vk A
SRR ORI AR A DA S ORI R i SRR B R 1 Al AL O R T B Lol DXy A AR R R Rl 43 13 R
BROMT , 322 Ay Y0 B R R RE VR R TTORR A B, K IR C I A Mk . ZERR R AN I MG L WFH B FE N TR E B
(MFL) M3 15 2 (MEF2) FSUZRM b 18 = (MEF3) |, JR il IS A8 3R 45 1 A (MF4) (21 1 =8 (MEFS) L& R H =
(MF7) f8RH 22 (MFS) , = A A7, (0 DSR2 5 | S HRAR 1 | 7 b5 FLAG 35 45 , 46 78 222 i) L350 A Loty B 3 DU RS
TIPS DAL R E AL AL 4 E BN = BRI A (MF6) FE AP IE A =8 (MF9) L F 2 A AL iR 5 (MF10) R A% il
Fza (MFLL) BPJE B (MF12) FIEE A 4 25806 A (MF13) 487 e B VR METURR IR . [ 4538 12 s R %R LA e 65 1L R0
T A LIRS 3 TR BEES1IT SBAL A FE 2] LLARMEIRSE A 3, K IRA AR . TP FER R WS 5 41
SEARA T A R4 R
KR T R AR BRI ER S U s DRI
F—EEEN WD ST, GRIRFR BHLAIHT, E-mail: 12053405@chnenergy.com.cn
BEEE  TWiiE, &, S TR, E-mail: wang lijuan@126.com

PRI, 4, BIBFSE B2, E-mail: 1ij0723@163.com

hESEE P618.13 XHEtERER A

0 5%

AR AR T 71 i DX A A DA AR E Y B
SIRKEA U, &F TR FER R — R Rk
BRER A TUAR, 2 il BT IR AN AT IR A A v A
fifJ= o HUJZE 50 i R BRI O FE R G T 1
A RS A A EFERGEWT G T B
GO LB 4. AR, S 1w Rz FE 5 ik
IR AN B FUAR LA BT LTR A N T T RE
TR o0 A HLEE AN IR 7, T304 30 5 A AT 52 B

F 2021 FEAEVL IR 28 M T 2440 B T I8 1,
LR 4 701 m, HIIRE R 155 €68 T s
PR R A TR (>150 °C)™, Bk A& IR HIESL IR b 2
HZEAE T 45 BT HCA IR ALY T A 2
TETEA R Z 0 Rt AR ) B R FE R 20— BB 20 ik
FRER T )2 o AT A Bk R k5 DO R A 35 iy
PRI AL I 28 6T T 1R M P YRR Sk Ay T
B TR PL TR 2 0 40 A B 5 R TR R
FASE A DIROC , HAT B 1) R 0

T HCEAE SR Z 1 22 PRRIIE S Adi A5 — 1 LAk

We#m B #A:2022-11-27; 8 [ B #5:2023-03-12; 5% FA B #: 2023-04-28 ; P & AR A H7:2023-04-28
E & B . TLIRE R IERR AR BHr & T 4 (BE2022859 , BE2022034 ) [ Foundation : Carbon Peak and Carbon Neutralization Science and
Technology Innovation Special Fund of Jiangsu Province, China, No. BE2022859, BE2022034 |



2192 A

S

5424

R Z W 5T B9 AR AR R £ e OB AR 3
AR R R T O AR, R
T DR AR AR R e (4 M= B TR o T
SR T A W ST B M BT AR
FAE BRIR AR R 7 R SRR TR R L R
e s B NN U I E P32 DO e
A AR £ o 32 (8 DURR A S TR A A | TR
FOMPLER IR REAL , 1 R T J v 20 B R A BT,
Z WOR 0 B B TR £ e O A R B R A AU )=
4 [6] TTOAR PRIFE T AL AR A TR 1) 23 (R X LG o PR
T S M IR 55 I 2 XURR H AR B R A 7
Bt SR TR T AE VR AR FH 3R A A 0 4R )
TRCE TR, WU R I G SRl L rp B AR
FRBR IR 5 7 b JZ DL K 5 b % b J) 2 80 8 Sk ) T
B R 6 b J2= A DT BRUIRORE LA R 3 1) C AR I8 Ak 55 %o
FERFSE T AR

PAFRAL G 1R AL O PR 5T B kit
DX = 2R HF AR (2 Ll 37 L A RF L) b A Rty 2
FURRIR e = (CE R FN L4l JE & b4l W

G AT BRI SEC LLZH LI AE R 2H) A F x4, %F
FOT SR Y DT A, A T T 4 T IX
o A CDUR RO A DURRAR LA B DURR PR S5 2 7] A2
A, LA 0~ A5 T b B AT A IX A 08 9 AR
il O

b5

T4 Ml DR 3 T B BTy 145 T TR
Jedh B 7 EE A IR X 2 — (] 1a) , XX 7
Fooh G AR Z b 20y 1l AR AR s R
G, T T A AT il e U 4 2 s A T T
FS A 2 SRR AR BRI L AR i A BBl AH 16 T
HHERP N T AR AR AU AL T AR R
T g MRt BRIRER o &5 M DURRIASG , e B U2t
i iap R Lol il Pl 770 | 2 &S S8 NI A 77 B N
[FES PN BUE 0% R W7 d e b

B G, w5 P B s BEAR SR R AR
AR, =2 I AR s S, 21 M B 5 e S sk

EI=N=N

1 H 54

T:100 00

etk

r

B 1l O?ZJ M

ZRUe— R 1117

fEE bk

I
0 000 (b) I ]
mu
g B
g2
g3
Sl
/
I /
=
N ‘ & WAL
[ i =
=
/
@
# |
1
o
&
= | H H iz
I
|
53 ——
ES PR ez
A e = A
IR I i mwara R
B o L=
= TE
L] st =
mgl-l E| WS T —

1 T4 i XR i  Jo g 151 Ca ) S Bty

Fig.1

A A T )2 50T (b, 8 SCRR 1148 20

Tectonic and geologic map of the Lower Yangtze area (a); Early Paleozoic lithologic stratigraphic units

(b, modified from reference [1])
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Fig.2  Field photos of Early Paleozoic carbonates in the Ningzhen Mountains area

(a) gray-black thin layer crystal powder dolomite at the top of the Paotaishan Formation; (b) the transition contact between the Paotaishan Formation and Guanyintai

Formation; (c) siliceous nodules in the Guanyintai Formation; (d) multi-stage diabase dike in the Guanyintai Formation; (e) the dolomite of the Guanyintai Formation

has been found to have cut lines and soft deformations structure; (f) sugar-shaped dolostone at the bottom of the Lunshan Formation; (g) transitional contact between

the Lunshan Formation and Honghuayuan Formation; (h) bioclastic oolitic limestone of the Honghuayuan Formation
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Fig.3  Microphotographs of representative microfacies MF1 to MF7 in Early Paleozoic carbonates in the Nanjing Ningzhen

mountains and well Sure 1 area
(a) MF1 silty dolomite with micrite, 21NJ14; (b) MF2 silty dolomite, 21NJ02; (¢, d) MF3 laminated silty dolomite, 21NJ33; (e) MF4 algae bonded dolomite, 21NJ13 ;
(f) MF5 fine crystalline dolomite, 21NJ74; (g) MF5 dolomitized peloidal limestone, 21NJ92; (h) MF7 fine crystalline dolomite with micrite (MF7), 21NJ91
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Fig.4  Microphotographs of representative microfacies MF8 to MF13 in Early Paleozoic carbonates in the Nanjing Ningzhen

mountains and well Sure 1 area
(a) MF8 breccia dolomite, 21NJ94; (b) MF9 intraclastic dolomite, 21NJ47; (¢) MF10 dolomitized oolitic limestone, 21NJ89; (d) MF11 oolitic dolomite, 21SR113; (e) MF12
intraclastic limestone, 21SR89; (f) MF13 oolitic limestone with echinoderm fragments, 21SR90
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Fig.5 Early Paleozoic carbonates sedimentary model for the Lower Yangtze area
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Early Paleozoic Carbonate Microfacies and Sedimentary Environment
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Abstract : [Objective] In the Lower Yangize area, thick Early Paleozoic carbonates are potential reservoirs for oil ,
gas and geothermal resources. In 2021, well Surel, drilled by the Geological Survey of Jiangsu province in the Subei
Basin, successfully detected high-temperature hot-dry rock geothermal resources in the Early Paleozoic carbonates,
bringing the Early Paleozoic carbonate sedimentary microfacies and environmental evolution widespread academic at-
tention. [ Methods ] A detailed microfacies analysis was conducted on well Sure 1 in Subei Basin and three field out-
crops in the Ningzhen Mountains to reconstruct the sedimentary environmental evolution of the Early Paleozoic car-
bonates in the Lower Yangtze area and provide key basic geological information for the exploration of hot-dry rock geo-
thermal resources in the study area.[Results] Thirteen microfacies, corresponding to peritidal and shoal environ-
ments in an inner carbonate platform setting with no significant change in paleowater depth, were identified by inte-
grating sedimentological and paleontological observations. The Cambrian Mufushan Formation and Guanyintai Forma-
tion and Early Ordovician Lunshan Formation are mainly silty dolomites with micrite (MF1), silty dolomite (MF2),
laminated silty dolomite (MF3) , scarce fenestrae bonded dolomite (MF4) , fine crystalline dolomite (MF5) , fine
crystalline dolomite with micrite (MF7). and breccia dolomite (MF8). These strata lack fossils, but laminations,
birdeyes, and fenestral structures indicate upper intertidal to lower supratidal environments. The Early Ordovician
Honghuayuan Formation is mainly dolomitized peloidal limestone (MF6) , intraclastic dolomite (MF9) , dolomitized
oolitic limestone (MF10), oolitic dolomite (MF11) , intraclastic limestone (MF12), and oolitic limestone with echi-
noderm fragments (MF13) , indicating a high-energy shoal environment. [ Conclusions] The Cambrian Mufushan
Formation, Paotaishan Formation, and Guanyintai Formation were dominated by an intertidal environment, while the
lower part of the Early Ordovician Lunshan Formation and the Honghuayuan Formation were dominated by a shoal
environment, and the ancient water depth was relatively deeper. The Cambrian Guanyintai Formation in the Lower
Yangtze area is a favorable target for future exploration of hot and dry rock reservoirs.

Key words: Lower Yangtze area; Early Paleozoic; carbonate microfacies; sedimentary environment



