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Fig.1 Location and logs of well DB1

(a) logs of well DB1; (b) location of well DB1 and sedimentary phase in the First member of the Maokou Formation, Sichuan Basin (modified from Liang et al.,2023) ; (c) lithologi-

cal histogram and core of research member (modified from Xiang et al., 2011; Hu et al., 2012)
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Fig.2  Microscopic photographs of limestone-marl alteration from well DB1

(a) eyelid-like marlstone, develop with dissolving holes, 2 727.10 m, (-); (b) same as a, (+); (c) eyelid-like marlstone, 2 726.66 m,(-);

(d) eyeball-like limestone, 2 729.19 m,

(-); (e) eyelid-like dolomitic limestone I, develop with dissolving holes, 2 727.49 m, (-); and (f) same as e, (+)
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Fig.3 Cathodoluminescence and microscopic photographs of dolomitic marlstone and limestone from well DB1
(a) eyelid-like dolomitic limestone (I),2 727.49 m,(-); (b) eyelid-like dolomitic limestone(1I), 2 729.42 m, (-); (c) eyeball-like dolomitic marl, 2 728.88 m; (d) same as a, differ-

ent perspectives; (e) same as b, different perspectives; (f) same as c, different perspectives; (g) same as d, (+); (h) same as e, (+);(i) same as f, (+); (j) same as d,cathodolumines-

cenc; (k) same as e, cathodoluminescence; and (1) same as f,cathodoluminescence
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Tabel 1 Main and trace element contents of carbonates from well DB1
Ak BEdh S Ca0/% MgO/% Na,0/% ALO,/% Ti/% Fe/% Mn/x10° St/x107 Zr/x10°
2724.74 43.70 5.27 0.16 0.32 3.10 0.12 8.00 1605 0.01
272558 51.00 2.11 0.16 0.38 4.10 0.15 9.00 1750 0.01
AR 2726.10 49.20 227 0.18 0.43 3.80 0.12 10 1720 0.01
2726.66 36.90 456 0.30 121 13.10 0.49 16.00 1115 0.04
2727.10 36.40 5.57 0.35 1.47 18.70 0.44 15.00 1255 0.05
SFHIE 43.44 3.96 0.23 0.76 8.56 0.26 11.60 1489 0.03
272526 53.90 1.10 0.07 0.08 1.00 0.04 9.00 1730 <0.005
272575 54.30 1.18 0.07 0.08 1.00 0.04 9.00 1315 <0.005
1§53 2726.34 54.00 1.15 0.07 0.09 1.20 0.03 11.00 1670 <0.005
2726.80 53.50 1.38 0.07 0.09 1.40 0.02 9.00 767 <0.005
2729.19 54.50 1.17 0.05 0.02 <0.50 0.01 10.00 755 <0.005
SEHIE 54.04 1.20 0.06 0.07 1.15 0.03 9.60 1247 <0.005
2727.13 27.90 17.65 0.31 1.02 9.00 0.29 16.00 1185 0.03
2727.30 30.30 17.90 0.20 0.70 6.10 0.21 16.00 1285 0.02
B ERSD 2727.49 27.50 18.75 0.24 0.77 6.40 0.26 19.00 1185 0.02
2727.65 33.10 17.90 0.15 0.36 3.10 0.09 13.00 1300 0.01
2727.67 32.90 18.10 0.13 0.36 4.40 0.09 13.00 1285 0.01
2727.84 34.50 14.70 0.24 0.60 5.30 0.12 14.00 1260 0.02
SEHIE 31.03 17.50 0.21 0.64 5.72 0.18 15.17 1250 0.02
2728.68 34.90 10.95 0.13 0.21 2.00 0.05 12.00 1135 0.01
AR TR 2 I (1) 2729.05 32.90 10.90 0.22 0.43 4.40 0.14 13.00 1295 0.01
2729.42 40.50 6.78 0.20 0.40 3.70 0.13 13.00 1315 0.01
R 36.10 9.54 0.18 0.35 3.37 0.11 12.67 1248 0.01
2728.88 42.30 10.00 0.08 0.06 0.80 0.03 11.00 1260 <0.005
R ERIR 2 B
2729.61 36.30 15.05 0.09 0.15 2.10 0.06 13.00 1360 0.01
SEHEIE 39.30 12.53 0.09 0.10 1.45 0.05 12.00 1310 0.01
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FIT AT i 4 8B CAEL .80 {4 7E — B 20 Vg AH i
S 2 AL £ Y 8°C {H (0~4.8%0) Fl 8"0 1H (~10.0%0~
~5.0%0)I7E B (Veizer et al., 1999) . {HHR Kz (19 6"C
{8 .80 fHAK T IR BRAY 6°C .6"0 (] (£ 3) . & 5 T
it & B AR 2 TR 25 000K e (1D FTR BROR 2= K 4 6°C
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Fig.4 Rare earth elements patterns of carbonates from well DB1

(a) eyelid-like marlstone and eyelid-like dolomitic marlstone (I), eyelid-like dolomitic marlstone (IT); (b) eyeball-like limestone and eyeball-like dolomitic limestone

#3 DBI1HmEEEhE St/ Sr BRI EMR . EE % (V-PDB)
Tabel 3 ¥Sr/*Sr, 6°C, and 6”0 of carbonates from well DB1 (V-PDB)

Ak RS ISt/ Sr( TR AT ) TS/ Sr(BERRANE ) 8C/%o 5'%0/%o
272474 0.707 164 0.707 810 4.06 -6.32
2725.58 0.707 130 0.707 647 3.24 -7.19
1973 2726.10 0.707 140 0.708 192 3.41 -6.61
2726.66 0.707 162 0.711 964 3.65 -5.64
2727.10 0.707 174 0.709 636 3.08 -7.10
THIH 0.707 154 0.709 050 3.49 -6.57
2725.26 0.707 187 0.707 556 3.56 -6.32
272575 0.707 110 0.707 511 3.53 -6.61
HR IR 2726.34 0.707 098 0.707 554 3.42 -6.81
2726.80 0.707 092 0.708 344 4.07 -5.06
2729.19 0.707 107 0.707 322 3.01 -5.25
A 0.707 119 0.707 657 3.52 -6.01
2727.13 0.707 129 0.710 585 3.89 -5.84
2727.30 0.707 107 0.710 548 3.92 -5.64
2727.49 0.707 114 0.710 131 4.02 -5.55
R B IR = BT (D)
2727.65 0.707 077 0.708 878 4.34 —4.87
2727.67 0.707 118 0.708 299 4.51 —4.48
2727.84 0.707 134 0.708 854 4.03 -5.35
FHIME 0.707 113 0.709 549 4.12 -5.29
2728.68 0.707 144 0.707 311 3.54 -6.52
MR J ARz AT 2729.05 0.707 147 0.713 070 3.18 -6.71
2729.42 0.707 149 0.712 187 3.12 -5.45
FHE 0.707 147 0.710 856 3.28 —-6.22
2728.88 0.707 106 0.708 069 4.09 -5.55
ARBRR 2 R A
2729.61 0.707 099 0.707 423 4.45 -4.48
FHIME 0.707 102 0.707 746 4.27 -5.01
SPOMHII & F KA AR KR 2 A (D 8°C R ) FIRR A R A ] ¥ 5 i (B U g ) o647 1 48
1B 8" O S HR He AT LR AT, A R B T R T 3 20 43 V' Se/*Se i 7 7
323 R4z E F ) 391 ¥ K 75 L =22 14 (0.706 62~0.708 215 B 8L #

ARG 43 50 XA ol B 6 S TR M 9 2 o (B TR 1997 ; Burke et al.,1999) , HHR fz i) ¥Sr/*Sr {5 (CF- X (H
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90.707 154) = FHRER CE4{E R 0.707 119) (£ 3)
XA B TR AN T 21 43, HRBR A V'S Sr B AR
Ak 3 B K TR Ry, HLHR BR G I R S 0T 4
43 VSe/*Sr - HIE (0.707 657) [RIRERS i T HR iz (734
B4 0.709 050) .,

T =R A A AR A (RS IR 7T 20 43 ) 1
& IR B R 2 B (1D HA 5 14 7Se/SefE (5 R
FEAHAE ) , O IR B2 R 2 i (1) FTHR BRAR 2 K
i, HARBRIR Z O 1Y ¥Se/*Sr 5 AR BRAH T (9 6a) o
XFFBE R AN T o0 5 IR ECR 2 5K (1D F
(1) 74 Se/*Sr A8 Ak 71 Bl [ A B IR BRCIR = o J A K
H B R F R BR 2= B3R (D) A (D B2 A % 41 4
f) St/ S B TR ERIR = UK 7. AN, BRERIR =
TR S TR 2H 23 1 ¥'Se/*Se 5 IR BR AT (& 6b) o

4 e

41 BnANREMR

M b 280 B A A R i
[Fl A 1 = A e R = A R s A i
45 (Warren, 2000) . AN[A] 2= Ak 3 B T BAS [R] 4 I 49
ek SN A S C A S PAr SR I KL N Py = by
AR YOG . LI B A AR TR KRR
K HBJZHOK B (B = =55 ,2010) .

H 2 A1 P LG RRRE E EAZ s AR B
il (Luan et al.,2022) . =~ ALFESHIYS REY & (%
FREEFEEUURYI S REY & (100x10°) , HAE—
B 20 AR TR EL 5 76 1 00 2 & = Bl (<20%x10°;
B SCHE 55, 2010) , 6 BH = AL AR o] RE B4 DT R

K

8"C.8"0 FVSr/*Sr 2 H A i A M T i
BEHR GEIEFRE,1997) . AT AMFSE R IR K —f8
FUA AR 8°C . 8"0 FNE i 4 Se/*Se, M #A I — ik
FAIEH 1 6°C MK /Y 80 F1YSt/*Sr (Warren,
2000) . zABEESR Y 6°C 180 LUK HEE R il 75 2H 4>
1 ¥'Se/*Sr 3 7E 28 40 MK i R B (B R, 1997)
[FRE 2R B = AL AR nT R A R ORI K o

i 1 JCFE WY Fl Ho B R 10 45 A 47 M A A 5 3L
Y/Ho S FRRAAYE T i B8 bR . TR /KH Ho BOUTRF
R E T Y, TR KT Y/Ho {H g K AL (Bau,
1996) o HR B2 tR 2 Bk (1D B9 Y/Ho {E -2 4 34.12
(£2) T =BT Y/Ho (H(40~70) ; It
Ah IR B2 R Tk (D B9 -T2 B A8 (51 6)
SEAHRY Y B A A AR T R R IR A — 2 IR K Y
K

— R IRAK BB A 2 REH = 5 1 8°C
8”0 FAIK, S/ Sr F i (B IR, 1997) o {HUZHR B2tk
TR (D B 8°C A 80 B2 11 3T A IR B2 5, 1 B i mT
AL B T Se Se AR AR, BRI A Dl rT REAF1E
PR COBR B2R 2 R (D B = A T A A1 L [R]T
FRUOIAE K, BA T 0 6°C A1 6™0 LUK ARG St/ *Sr
HTABFTE R, IR 2 A % B 2 BT R UK IR, ol
ALK (Pang et al.,2021) ., I HPU )| FHb5—Bt
T EBEEAR T IR (FE2445,2023) , PRI Ry S 16
1R ECH R TR T K AR 58 4 LB, (i 22
HITURR AR J2 =4k (2)FLBR/K S5 HR 2 kA= T KA I
N, LA 5 LR K & A TR 28 38 #4221 §7°C il
80 Fh i o (HAKEA B Bt 2 5 3L B 1) 7 Se/*Se T
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Fig.6  Scattered diagram of 'Sr/*Sr in carbonates from well DB1

(a) soluble fraction by acetic acid; (b) unsolvale fraction by acetic acid

e B I LA TR KR 25 OB (D) 18 il R 1 i
2043 TS/ Sr FUHR Kz BEAIG , BRI 0L B v A7 18 v K O
AR BOIR 2 B (D) B = AR

AN FE AR AR BRIk = (DA
A R ELA B S BT B AR R JERRAE (B 5) o B
e K We— 2 A = A7 ok Mn A Fe (1055 B P
M J2 S0 71, T Fe S VA K5 (8 REL A%, 2008 ) o 31X
FhERAE R WAE 78 JE I %) Min B 1E A = A1 ok,
XSGR B AR 2 TR A (1D B Mn & B8 (R DA —
o MHRAK P Mn TR & &8 Tl K, EHE4E Mn
B HEEEAE 2K (Hu et al.,2013) o Z5 1T
B IE SR BR 2 B (1) 19 2 A A A i [ A 30
TR DR IK

FHELT S, IR EOR = FORA (1D B = A dn ik B
TERRRE R A5 S A H o b 22 0] 2 0 2 ek
EUFEFRAR KD, B SEREAR B . Ak,
Fi 0 FBC o B R Bk 5 1 7K — 3500 20 {0 L A
I, Y/Ho Y& FEMFAH TR YINE T, 8C .80 F1¥'Sr/*Sr{i
S5 HR B AR, S H = AR A mT BB R R K (F
FHEEE 2020;Frimmel ,2021) .

FETRER DTS, KA BRERIK, Aaf
an R FUE R BE RS 2 1 IK, 2 B H = A AR TR
TETESR AR BT, B B E It ANV B . LR
7 FC R 3R T 7 1Y 81°C 180 LA Kz AFARL At T 152 1T 33 40
43 VSe/*Sr, BT R LUK S5 BEA &4 T KA R
N o HARBRAR 25 B 0 Y Ho (B Y5 7% 76 1 A TR
Wi L, ELAR B o Ao Ze R DR, BRBRCAR =
TR 0 A A A A FLBRK

25 LRIk, DB1 56— Be i =28 = A A % Y
SR S AR, AT 32 2R T OR R
FErPHR BOIR 7 BORCE (D B = AT TR A IR
7K R BER S BOR A (D B = A Ao 5 IR S TR
WK TR BRAR 25 KA 18 2= A A A B A7 1Y
R GBI RS
42 BEARERERERER

H AR G R B T A T b 32 37
HBBRAS S5y A IR AR 22 IR R A4 ), DR AT A
AR R, A EE DB —B A = A kit
e, I A SRR AR AR B0 2 A AR

I PRSI T PR o
421 a=EBIAK

B TS A DB 20— B = AR BV
1%, F = A i S 23 BICIR 43 A 6 8 b fidk A 2 B
WEEEYI R, A SRR /N (<120 wm) ZEHRAE
(P& 3) , FLA S 8 o ] A B s 0 = i
ik SRR AR oA, B A s A ik
K, EECIR 43 A0 BB AE 22 5588 K (Warren, 2000) .
W ARTE DB IR B W 2 A0 T T 3L S i Bt
M BLRYIG: BN = A R IS A 455 . Eu it
BRI = A F AR A, — S A BRI ek
W2 FE B HIE S8 (F R Z245,2022) o AEAR I
¥ Eu S EEE/NT 1(582) , R DB —Bk
KA =414 (Douville er al.,1999) . 5 FHLAR
W2 3 B PR S B, IR A T A
A1 AT INER A (TR SF,2015) . Rt , TA Rk DBI
H I — B A e ] SR B =508 T v )
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MRS I —B oA Al R RO IR EOR CETE A4 7R 47

A EN R RCAE B EAR R A = A kA s
RS A 25 5%

FAFEEE R IR KR 2 B (1) U &y
J7 A I D B 2 A iR B VR A it %
([l 2e, 1), & B HE] A — s H0 e B ol VR
(FE RIS, 2021) , 28 B I ] A —7 il a3 s il v
Zar(EeED IR e gkt THa Ak

TR BR 2 o A (), AT 3 W) ORI Y
Y/Ho ,8"C .8"0 J ¥'St/*Sr {8, B T = AL Bt (B 4 [R] 9T
TR Bl e R AR 3 T R BROIR 25 I3 K 2 ELAT LR Bk
TR 8 C F 6" 0, AL R FT 20 43 ¥'Se/*Sr 2R W
AR At KA O 5 FEE T e R MR R
2 FLIR K, BRI RRERR 25 000 5 1) 2= AL ] R
AR A BB, FL T R A A

ZE LTk, DB1 - — B = A AR ] 24 78
ETRI A B R A L IR HOR 2 B (1D BT s
)z AR B TR Bk 2 B 7 (1), BRERAR 2 K
F AR B i
422 a=LIFE

AR B2 R T (D A (1 = A I R e B
I RRAIE , R BHIR BRI 5 (1) 2 AR R 5534 7
A . R BT R FEAXTAR IR A5 T Mn®
A BERE A JF R M, 3 A == A dl A (Veizer, 1983)
5 MR 05 MR B2 R 2= A (1) 1) 6Ce £ =2 K
Erfeia A i, FER 1.30(362) . — ek
PE, Ce B 55 B R AL IAREE | 1E 520 ik I B85
(Kakuwa and Matsumoto, 2006) . 7E 556 5 5540 F
b B W i S BT Fe L ALLTi F Ze, B GAAHT A4
2 IR BRI A (1D 1 Fe (AL T Al Ze B 5 1
FLABIT AOHR AR (FR 1) o fldn 5 2 72713 (HR B2tk
=) X e R e 2 727,10 (HR 2O i L (H
X ERE S A7 BANAR2E 3 em, BEIH VLR ERBE A Bk
A REA R R EE T IR E

0 He R 2 K 2 (11) 4 8Ce SE4{H M 0.90 , Mn JT
RO a MR PR, Ao A R Aa I &
I, IR 2 AL B AT A . (H 48 7R Bl P
JE R ALTi A Ze TR, W AT HR B2 P 349148, AT
A 2 BH G VR I 40 il RN G T W P AR R L HR
Bk = A (D 3B

FFHRERCR 2 B 7, H Mn 1) 8 8 FRRER Y
S, AR R — R L3RR 8Ce , (B 51 1 6Ce
(1.24) 1 Mn B3R, H AL IR B SR AR A AT

WA AR T 4B 3T 4 IR BRI 43, AR BRAR = B A Y
Fe ALTi f1Zr SCE M R B8R (R 1), WHEZ
H AR B DURR S ZKARFE 2R (Pang et al.,2021) , FE6GX
S R 3 i Y A i 5 e 14 00 R AT 2 I IR BRI
FEMR J AR ER Z B K T — T R S pp .
A BB AR B B 0 i AR RGBT R A
e B 22 /R R B 2 A AR ] IR Bk A LUK R
B, PEOX LT RIEMREROIR = TR S a2

ZE TR, DB1 H-5F — B R B2k == i A (1) il
RERIR = UK 5 2 AEAR TR JE A & Ak, 1
AR 2R 2 I (1) 2 A6 AR X S AR 1 2544 F & A
=k,
423 Q=LA X

ZEA DB —BLH o AWM bR =
TR AN = AL PR BE e 45 5 DL R HR Rz AR ER A9 TR
o, 2 DB — B A = A it B AR
H(E7).

DU )1 F b5 — B DU R Sy — A B iR 6 25 G2 Wi 34
BE, HugE A48 (FE A 45, 20205 2% 45, 2023) .
GG R EU) A — B 2 R —ERERR
KA o DB 35— BEUURI K AR A v b F 15 3 R
B DA B 2 GBI 555, 2012, 1F B B 4%
2015) o 7E[RUTRR I — U [m] AE [ B 52 4 % 1 i -
FHEEAS LT, RIR R I 23 78 & 3 20/ /K 11 Mg/Ca
T AR B AR TR B RS R TR A
BRI e 5 S0 A AR il s AR Mt A 1 B R A R B
AH AR ER = BORCA (1D o FEXFRK SC
AR, b AR A T 55 A AL R 5T, IR s =
AW AR KRG, AN KRS AN T, 28 R A
FH R Vg K S A B A5 2 A A e I A A )
DUBUME K AR —2 BT — ik = fbRe
THE R, 53T I LB AR i e, 80k
G JI AN, K DB X 26 A = A B = AL
AR, A A& A G K TBREED, aa
HH i R S N 28 A o [ A B A3 BT AL
Ti Zr Fl Fe LR 2B = LT AR, 3 20R Jfk
=R (D) HaX e 2 1) F 2 LU IR B AR £

B AT, 2R R 2 R B S
L BE 1 BT K TC I BA RS VR K B R B2 o 78 o R) A=
W1, PR RRBKIEIR LB ZRAEM SIS, 5
MK A SSARIE IR Bk 2= K (D) o FEX AN 72
o FRARAIRT R TR, = AR IR BE AR Ry 55 38 SR A 1F
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Fig.7  Dolomitization model of the limestone-marlstone alterations (LMAs) from well DB1
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DHEIIRK S5 (SR S DORR AR X FF i — A
7K, PRI HRAT EUHR e il v i) 8°C F1 80 LA R
TR BERR nT AL 5 VSe/ Sre IRKIE AL
FU 3 v B LG IS ) S A4 AT BB WIS 1 1 2 A A
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il R, 3 PR W IR BR A B R AR ) B i i v TR B
EAFTE BRI, AR BR B PR B AR i 155 1R m] i 20
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A1 SRl IR S D KA 2R W — € B Rb oo
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R, KA Na o R AR ER A9 7 i /N F IR
R R AR YR AR GIE B, K A Na g6 R 32 220
fETER KA e & A b (BRaR AT 3= 755 98, 1985) .
AL, TR AT 2 4 TSeSe 3 B R ok R Ak 4
A3 ISt Sr , B R ER 2H 43 ¥'Sr/Sr 2 B i B R Eh 4
UL U B 3 R A9 VSt Se, — BT F U K A IR
ISt/ Se A, PRI it R 1T 37 26 43 V'S /S B 6 A Rk
K IS i RS , T BEAK AR YR . %418 5 IR
Bz FRRER (4 Y/Ho , #i 4 fie /A5 X — 2, IRER A9 Y/Ho
o TR 7, ELIR Rz s A e oA A S A R ER )
R A A A Sz e B ER VTR A 7 A TR B A5 HIR B2 R

A T HR BRUTA A A PR U HR B2 %, i b AR X
IH TR SR DA R B2 R 2 R A (D) 1) = AL T AR
— B B Mg, i 159 AR 2 AL 8 18555 1) = Ak i AR AR
MEIR PR B AR T BR A IR BRI I FFE X T =4k
I, HRERCIR 25 K A B A7 A LB b i R TR
MK AR R B B S s R AR KA RO S, %o IR 3k
AT B S . DU 2l £ R Mg A
RS SR A TS I it v A58 it A R S P A A
TE T RE & 2 AR AR Mg i R VR (45 34 I 45 19945 7K
R, 2017 a7 %, 2021) , i T i 2o B 10
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W9 0 P AR A FH A AR Mg B 80 A B, 5 SR Bk
AIE U = A B R TR A
4.3 ZUWEHREXMRBRAET KRR

2 — B MR ECHR A AR T AR i ) 5 £t
FAF CIRAAR AR, 2018) , SR TG T R BROIR K 1 1
L BRSBTS K AR O TR
W 17 76 4+ 5 (Munnecke and Westphal , 2004 ; [
4,2015),

DB1 55— B IR BROR KA 1 = A/ 2k
AEAEIR Bz MR IR =460 H 55 . HAAR Bz AR Bk R
T BRI A A SRR A R A SRR 25 S 0 L i
i UL AR B A DT RUK AR LU IR BREE b, R A =
A AR AR AL A7 S 25 X

$978 R BIEK AR A K, EHER A —
G R IR BRI 5 1T 2= A, BRI 1 IR BRCHROK
EUUR B KA PR B A o Y IRTEUE [F] AR 9 B L
FHWHOKFMT W RABRRREL L F AW S S
M) 1 = £ 4k (Vasconcelos and Mckenzie, 1997),1H /&
X = A — AR B AL A 1Y) 6°C, IR AR R Rl
FAPREERT . HDBI T — Bk A me a4
HATER6°C, H AR A 55 8 b —55 10 JFRAS  BE
TR R AR BT ER. H AT 1 ZHHR B2 R
BRER T I WU AR AR TR BEAFAE S U8, ] 322840
A UL (Pang et al., 2021) F1 %7 P 2N [A] 9 S A5
(Westphal ,2006) . ¥R ATFJE DB1 H-3F— BEHR BRARIK
o ACRE R R BEIT, BR 1 X0 TR K AR
JEHEAT T3 B R, o) 20 2 B IR Bz FTHR Bk 22 1]
Yy o 2 2 S I I BT R SR . DB SR —
BERRERR 2 K A Na K AL T Rl Ze JCER 5
FEHRBR S, S EOX AR A A A AT RE, —Fpan
SRR BE TR MR B AR R A — R A a1
W Bed B IREK o 55 Ab—Fh AT BE AR B 2 B K
A RS SERA SR Y B IRERCIR = 5T K
P TC IR S T R AN VA 4 23 Se/*Se 38 2 T IR T i 20
73 VSe/*Se B HIHR BRZE B, 1X B IR BROIR 2 Jot KA 1Y
S A AMAETTR ISR 0 B AERE -0 1 LA
AR R —2, PSS i 0 il LAHERR , dst 2
XEETTRTEMRBRAR 2= B AR BR 22 [ (4 22 S 2 7
MR Ez AR Bk & A= AL R rh W E T A s, i
TACHE I S A A R s S T 2 i A v ] A= 30 3
A e JC R B YT HCR TR S .
SEOTRY HUW D BRI IR K S IR BR 2 (8] e A7

FE X BETE 2 MR B 25, 3o kB SR MR Rz AR R 7 v ]
A = AN T Z A e 22 5, BB AN SC i iR
B FTHR BR 22 [0 (1) 49 5 20 ok 2 S S DO R B AR AR TR FE AN
[T B0 o 38 I mT DA IR BRI 5 2 e TR
e R AR AL R 7 AR 0 DR Y DA R 22 S5

FTABFFE R W, DU 233 50— BEAL T o R Eh
SRR (fEAF A4, 2020) , A PR R R AR 72
b (R AR AE 2019) , FF A IR L3R 1 & A AR 55
FEDU N F b2 OVl — B2 & B IR ERCIR K A
(B e A Dk, 2010) , A DF 5 K =4k, X s
H 2 A1 5 3CH B HR BOIR 25 K A (D B A 720k
SEMIARIT (EIEB4E ,2021) , RIGBIFSE HE 2 AR A K
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5 4t
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TE R =285 A (IR BRI A (1) R KR = U
FADFHERBRR = B A ) o HR B AR IR BRI S A
B YRS i B Na K ALLTI R Zr, 5 B4R [ 25 )
i e AH L AR 6°C .6 0 (M Y/Ho fl . =2k
LA R ECR = BORCA () = R e, B
A B S 0 B R G ERAT , SF 2 A i oA, A
MR Kz R = R A (D) B AT B 19 6°C .80 18, 3 ik
B ¥Se/*Sr A Y /Ho ; B B2 MR 2 5K 5 (1) = AL 72 JEE R
S ZE M A 1 L AR A S R K Y §°C .80 |
YSr/*Sr Fll Y/Ho {H ; HRERAIR 25 K A 2= A0 B A5 1K
VeI B ARG, S 3H A  Be o A=, AT AR Bz otk
7 TR (DAL 5 14 81°C SO, B I 1) ¥ Se/Se {1l , i
LA 7K B Y/Ho {1

(2) R BRI (D& AE e[ AR 3, D a1
KAIRKIEIR LB 2 EAM B S, 5 KR
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B (A RO — [ A= 0, 55 28 & iRk 5
SRR AR O 6 B8 SC A AR 2 fish 2= AR e 5 BBk
2 K A R B AR FLB R () R TR K 7E AR
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Dolomitic Process in the First Member of the Maokou Formation,
Southern Sichuan Basin, and Its Indication for the Formation of the
Eyeball-Shaped Limestone: A case of well DB1
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Abstract: [Objective] Limestone-marlstone alterations (LMAs) are important archives of climatic, hydrological ,
and geological events. However, as a typical endmember of the LMAs, knowledge regarding the genesis of the LMAs
with eyelid-eyeball structure from First member of the Maokou Formation in the Sichuan Basin is not widely accepted.
This not only seriously affects environmental research of the LMAs with eyelid-eyeball structure, but also affects the

efficiency of its exploration. Dolomitization is developed in the LMAs with eyelid-eyeball structure (mainly in the eye-
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lids) of First member of the Maokou Formation of well DB1 during the penecontemporaneous and early diagenetic
phase can be used to constrain the depositional environments of carbonate rocks.[ Methods] Petrological and geo-
chemical analyses have been conducted in detail , the process and the fluid properties of dolomitization has been dis-
cussed to constrain the process of LMAs with eyelid-eyeball structure.[ Results ] Three types of dolomitization devel-
oped in First member of the Maokou Formation, which are muddy dolomitic (EDM-I) ; limy dolomitic (EDM-II) ;
and dolomitic marlstone (EDL). EDM-I has the highest degree of dolomitization, distinct bands of cathodolumines-
cence, a flat rare earth partitioning pattern, higher §°C and "0 values, but lower Y/Ho values relative to seawater;
it was dolomitized by penecontemporaneous seawater mixed with a small amount of meteoric freshwater during the
penecontemporaneous phase. EDM-II has a middle degree of dolomitization, a left leaning rare earth partitioning pat-
tern, and values of §°C, 60, “Sr/*Sr, and Y/Ho similar to seawater; it was dolomitized by seawater with high Mg/
Ca, which was induced by frequent sea-level rise and fall changes during the syn-sedimentary and penecontemporane-
ous phase. EDL has the lowest degree of dolomitization, a left leaning rare earth partitioning pattern, higher 6"C and
6"°0 values relative to EDM-II, and seawater-like Y/Ho values. EDL was dolomitized by the sealed seawater of the
syn-sedimentary phase that has been alterated with the wall rocks in the early diagenetic stage.[ Conclusions ] The do-
lomitization of the LMAs with eyelid-eyeball structure by weakly evaporating seawater and seawater mixed with fresh-
water during the penecontemporaneous and early diagenetic phase requires that the LMAs deposited in a shallower
water. The high mud content, high strontium isotope and rare earth element values, low carbon and oxygen isotope
values , and Y/Ho values of the eyelid-like marlstone relative to the eyeball-like limestone indicate that the depth of
water for the eyelid-like marlstone is shallower than that of the eyeball-like limestone during deposition. Therefore,
the LMAs in First member of the Maokou Formation were produced under cyclic oscillation in the depositional envi-
ronment, and their genesis may have been mainly influenced by sedimentary process.

Key words: southern Sichuan Basin; the First member of the Maokou Formation; eyeball-shaped limestone;

sedimentary process; dolomitic genesis



