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(a) The Well Anping-1, 5055. 00 m, algal dolostone, algal laminae development, see dissolution pore, core photo; (b) the Well Gaoshi-18,
5142.70 m, algal dolostone, dissolution pore development, core photo; (c¢) the Well Moxi-123, 5484. 25 m, algal dolostone, dissolution pore
development, core photo; (d) the Well Gaoshi-124, 5579. 62 m, algal dolostone, layered silicified in the algae layer ( below the photo) , composite
algal lump (middle to upper right of the photo) , algal bonding (upper left of the photo) , (blue) casting thin section microscope photo; (e) the
Well Anping-1, 5037.00 m, crystalline dolomite grained dolostone, dissolution pore development, core photo; (f) the Well Gaoshi-20, 5196. 30
m, sand debris dolostone, fracture and dissolution pore, rock core photo; (g) the Well Moxi-105, 5327. 80 m, sand detritus dolostone, developed
honeycomb pore, core photo; (h) the Well Gaoshi-124, 5548. 61 m, sand detritus dolostone, dolomite intercrystalline pore and its dissolution

expanding pore, part of the pore filled with asphalt, (blue) casting thin section microscope photo
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Gaoshiti—Moxi area, Sichuan Basin
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Fig. 5 Reservoir space types of the 4th Member of the Dengying Formation in Gaoshiti—Moxi area, Sichuan Basin
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(a) The Well Moxi-105, 5324.94 m, dolostone, dolomite intercrystalline pore development, ( blue) casting slice; (b) the Well Gaoshi-20,
dolomite intercrystalline pore, partially filled with asphalt, 5485. 69 m, (blue) casting slice; (c¢) the Well Moxi-105, 5309. 87 m, dolostone,
dolomite intercrystalline pore development, (blue) casting slice; (d) the Well Moxi-105, 5324. 94 m, dolostone, intercrystalline pores filled with
asphalt, (blue) cast thin; (e) the Well Moxi-109, 5296.06 m, intercrystalline pores of dolomite developed, scanning electron microscope
picture; (f) the Well Moxi-109, 5109. 06 m, recrystallized dolostone in the fracture cavity, see asphalt filled part of pores, scanning electron
microscope picture; (g) the Well Moxi-109, 5109.06 m, dolostone, dolomite intercrystalline pore, SEM picture; (h) the Well Moxi-109,
5126.43 m, dolostone, dolomite intercrystalline pore, SEM picture; (i) the Well Moxi-17, 5077.04 m, dolostone, intercrystalline pore is
corroded and expanded, partially filled with asphalt, (blue) casting thin section; (j) the Well Moxi-17, 5082. 30 m, dolostone, intercrystalline
pore expanded by dissolution, partially filled with asphalt, ( blue) casting thin section; (k) the Well Moxi-17, 5084.02 m, dolostone,
intercrystalline pore expanded by dissolution, partially filled with asphalt, (blue) casting thin section; (1) the Well Moxi-17, 5068.08 m,
dolostone, developed karst cave, partially filled with asphalt, (blue) cast thin section; (m) the Well Moxi-17, 5067.45 m, algal dolostone,
recrystallization of dolomite in the cave, partially filled with asphalt, (blue) cast thin section; (n) the Well Moxi-17, 5067.87 m, algal
dolostone, semi-filled structural fracture development, (blue) cast thin section; (o) the Well Moxi-8, 5110. 90 m, grain dolostone, half filled
with structural fracture, ( blue) casting thin section; (p) the Well Moxi-17, 5067.35 m, algal dolostone, dolomite in interlayer fracture

recrystallized, partially filled with asphalt, (blue) casting thin section
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Fig. 6 Sedimentary facies distribution characteristics of the 4th Member of the Dengying Formation in Gaoshiti—Moxi
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R Z — BRIRER AR R )2 P 43 o = K26 (L
N4 ,2016) . D% & A= Y1 s FL s A= P i g HERLAL
S A IR AR R R EEREAR 2, @ RAIRK I 1
FHIE B i RE T % )22, @ 1 = A AR DB iU
itz WA SRR AR R P REREAR 2 L 2 S
INT B B = AR, MR B B hé 2 v
e B 2T R, 1 2 A ALV FETE B Wi 4 42 A
LI A A o R R s R E T, ik, F o
ATAAE X B T 6 25 A 5 it J2 1 T8 R o
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X, HEEREE(2009,2010) 3R RO =4
RAER R

CaCO;+ CO. + Mg —— CaMg(CO,),,
BHARRN A A ER R

Mg* + 2CaCO,—— CaMg( CO;),+ Ca™,
TR RIS SR H AR R, A=A B
Mg™ #E A CaCO, ik, b2 R R AR B Ca™ |
Mg™ B F 228 2 43 8 % (B 7a; Lippmann, 1973;
Land, 1985 ; Warren, 2000 ) , M 1fi £H i 45 ¥4 A ¥ 1
CaMg(CO,),.

oA B — B VR M DX KT S 4H DU BE Y A A i A )2
FEAFE 35 | MR RS BRI
PR T R A1 [F] A S 32E W = A AR T AR,
R RIRT A = A48 )2 bR %28
BT BEAZ VIR S, 6 S
AEE. F2XNFEAVEARS, FE R R

(a) H=A CaMg(CO,),
o {0 7>

O— O
Te ® o

2 T T TQ

| O |

O Ne 2_
| @—=— o

Mg Ca co,

LRI AL o, DRSS E AR A R T
oA AR ETE A E B A LR T
R, Tz OB Bl 8 Il LG8 T i T R
BURBR G HAF IR, 56 3 FEONPURH W SR =
AR FIHRAE 1Y e s v D T A5 1A A
PLstg 2=a a1 It5 2 R A S AU R, o B PR &
TRB A ARERIE R, BB wA 250
13 T e A1 B — s it DX 000 SR R s S e 2 R 3
FHIRAE MR RER TR TIX
3.2.1 WEWMBZEHER

o A1 el — P ML DX AT S AH MO Bk T R e A s
B A (B 2a—d) |, W2 [ A — e ) A 4]
WEEY H = A E A, A HRER 5 Wit — 2 &
Y HAK R F = A . BRI ST 4,
R AT N AU P AT A 2 A DUE,
FFE REREFIA EAE 2 B, 980K soRnAR 45 44 7T

(®)

H,09 T

B 7 A s A s 2 E EokA5e B9 i (# Lippmann, 1973 ; Land , 1985 ; Warren , 2000 &2k )
Fig. 7 The diagrammatic sketch of dolomite lattice and the formation of hydration shell
(modified from Lippmann,1973;TLand, 1985 ; Warren,2000)
(a) BA I S5 56 A TR I 5 A S 410, Mg (COY  Ca™ S8 15 (b) AR BARR 45 i s AL B B8 I8, /K 40 71 St 4 1)
Mg™ b I AKAEFE” o DR 5 B8 T AR B SR LA Sk &, T 1) T A B 8 T2 TR — S IR (5 B (= 6, TR
HEE TR, (R LA NS Y BE B 25 ORI FH g = ik 1

(a) The crystal structure of dolomite with stoichiometric structure is completely ordered, and Mg?*, CO?, Ca®" are alternately overlapped; (b)

schematic diagram of lattice composition in non ideal state, water molecules are preferentially bonded to Mg®* | forming “hydration shell”. Because

calcium ion is not as water-soluble as magnesium ion, it tends to be incorporated into magnesium ion layer to create a typical calcareous dolomite.

Carbonate ions are not hydrated, but they must have enough energy to replace the water molecules in the adjacent cation layer
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YER A A = A B bR S 25/ (3385,
2011) , 558 35 A 435 1 VY b DX 37 495 1) 3 o A L
A AR BRI BB, 22 S 9045 (2016 ) FI 37 A& 414
T FLBEXT I A B o R T T TR A, R
BREACESE RN, LR XM Mg TR N
EHHECES),

S E H R—E R A TAGUE N EA AR
A, FHFEZEATE A Mg™ R IR 2 CH 2 (B
JKEAT 302 M AU, H1 R R 78 b Bk 3% 17 5 4B 07 b
BRF MY UK EE )2 434 DT = 4 ( Warren,
2000) , HE7K H Mg B FYREE R 1290 pe/g, 2 0. 052
mol/L, Ca™ I B TV 411 ng/g, 27 0. 01 mol/L,
w(Mg)/w(Ca) N 3.14:1,n(Mg)/n(Ca) 5.2
1(Land, 1985; FLVT R %, 2019) , it KT H = A TE
2R n(Mg)/n(Ca) =1 : 1, SRIIARHEEIEDT
BILISCE A E DA AR, FEZHTAS
AMEE B JI2ERR R, 2 Mg i AKIR S, Ko+
Sl A LR Y L — 2 KAk KR P i co
TR EMAZ KA se” i 3] Mg™ (I 7b),
I ELUE EA = R S mA P H s
A1, AR B REAS v IR IX — 45 & 3 ) 22 B
F oA UUTE 1 — A R RHOREE . UK R
Mg™ W 5 5K R H 1 SO, > #EA7E—il, e
AL BRI s s 7, K s A e ER
e R

2CH,0(APLBL) + MgSO,——

2HCO + H,S + Mg™';

2HCO, + Mg* + Ca*—— CaMg(CO,),+ 2H",
3.2.2 REMERZ=S

A B — R M X KT A2 0 A B B
B, A& EEY R, D WM REE,
Wy RAE T WA AR, 30 A kA 22 R
YERBRARNKE . VIBRAFREDF SR 45 R, 3%
AT R A 2 A LT w A DU, )
OB s 8 a0 LA R B R SR PR &
AR (MR AR ,2019) , Hi 21 SR R
12 Z DUBUK AR B Tty 56 0 B T Sy 42 o, AP T 57 LA
VeRy it Ry 3, i Ar LA B 0K S ORE 25 25 B AL
FRMHA AN FE, X E K E R G
ISR N S PR ey ) = S B AW R (A EE R Ais
T YA, U R G KRR WG 24 e FLR A 3
B ZR A 1) X8k, TR 1 2 2 T RE I A2 TR A
TR PR s | Bl o 2 ) A o e U ER R 2
it SARZE B 5 EA: A BB RS
3.2.3 #ARE=AKIEAR

FEAR IR A (2016) 38 13 I 2 = 0 b [X 5% 5 2R Bk
R AR A AR IR 38, AR KA 1™ S/ Se S #4148
0.70848, 5 iy A= X1 7K B 0. 70830 %%k 42 i
(Mecarthur et al. ,2001) , %T 5220 & 2L T 1 = A 1Y
n(YSr)/n(*Sr) S I{E K 0.70891, W& = T K
A AMERA S AR (YSr) /n(*Se) HN
0. 70570 ~0. 70820 , B\ Al T Ve it 56 3 11 == A, #fE

P 8 KT fEHE (EDS) M4 73 BT i e i 38 2 1 Mg JUR M A RFAIE (2 813855, 2016)
Fig. 8 Distribution characteristics of Mg element in mudstone algal dolostone based on EDS surface scanning analysis
(from Yuan Jianying et al. , 2016&)
(K iEEARE, SSEER Mg LR ERX, GEIUZ XS, MMk B TAAARGEIER 101 H#iH5)

(In the picture, blue is the background color, bright yellow is the Mg enrichment area, which completely overlaps with the distribution area

of algal laminae. The sample comes from Oligocene of the Well Yuehui-101 in Qaidam Basin)
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M. B, R EREA R E R A = AE R
Ak, HiuT D7 s s A A BRI K ) B R A 2 ALK
FEAZ PR HIE” B4 ] (Mcarthur et al. , 2001;
HFRAE,2010) D O 5 PR B A Bt oy & ke
BRAA, Hn(YSr) /n(CSr) (&, EEREE N
0. 71190 ; @7 & PR R G0 & 7 AT 20 1 s 1A
B, H n(YSr)/n(*Sr) H AL, & B F M MHE N
0.70350,

oA e — PR M DXL R A DU B O 4 IR i
I BB RN AL T R B AR, A
BRA o JrET N BEDT A 5 Ok
AR R A 2N B OR—E R RN, Tz
BT 2B M A LI o (181 9a b)) |, IR & 64 2
R, REER I H o A ¥ R AR, BT A
T AN R ICEUR GG (I 9h~1) |, 7 b LR v 0 8
KA AWFLBEEAE K B AT S« 25058307
5K (I 9h) , #Eal Fw o oo R IR AR T 2
HEIBRE I AR T, S X LA LA L B A T e A
AR I I = A B S A 5 ) Mn, &8
X BRI s s A a5 R s, P 2SR Y Mn %
KT 1000 we/g, M 1E R B 4 6 0 380306 770 ( B
TFRAE 2008 ) , 23 1 i 4% FT IR AN LA T
WYITE I T I 52 200, ¥ sl F LR i mf
W5 T AT AR (B 9 ), IR AT 5 K ik 6 (8]
Oh) . Zagrhikn] WA T B (B 9c ) | INEEDFI
FERT (K 9d o) ¥R = A3t

T 32 R LR 't 8 U 2 e T 9 X Y
PAS ey = 0 s ey N B0 1| B [ 1 = e s N YA S P
FREAR A = A, B TR AR AL R T,
ZER R R B4 8°C fH A -0. 46%0~ 2. 94%o,
SEXE R 1. 42%038"0 {EH N -8. 23%0 ~ 0. 89%0, T3]
{HH—5.48%0, 4idhi A=A 8°C H M -1.93%0 ~
0. 84%0, - %I 15 K 0. 17%0; 30 {8 4> 1ii 16 Hl H
—13. 84%0~ —5.92%o, *F- ¥I{H } - 10. 52%0, ¥R H
= 8RC - 2.20%0 ~ 1.20%0, ¥ ¥ K
—0. 01%0; 3" 0 18} - 14. 60%0 ~ — 6. 80%o, “F-31H K
—11.05%0 ([ 10) . ¥ 5 (1999) 38 o bt 58 15
R H ALK 8 C S IEN 4. 43%0,8"0 F-F
{54 0. 62%0, FHILTT UL BT X 3 248 0 A B R 42
F AR T R K B 0w £, 5 L A R Y
REAPUTA K, R, B A IR h 25
T IR X H = A 0 Y7 12 K 0% Hb s g sk e
AT e 5 HAKER A ML TR AE T AN AR B ) flk [R) o7

RPN, (AT 531 ) Py e [ o 250 71 5 4R )
5 28 A BRI K RIS LA g £ R AL,
R SRR ) S 2 FEIR A = A, T m
FERCK, AT REAZ AR S AR 52 i B 380, DR AR
WARTHEZHREHEAT A A ME T, Sk
RZEHBEVY Hb X S32X #4811 = o (3K 4
2017) 0 R 7 b 75 PG MR 1 RO H = (SCde
%5 ,2014) &I X B G 3G A =5 (R 2R
MEAF,2010) S HEA IR« & SR AL,

XIRIFGE X A 1 TR DU B 5 AR =
FECR 1 = A FE ST T O AR A0 22 A 34— I R
i, BCE M /DN B KK IR A 132.5°C, 148.4°C,
187.9°C ,190. 8°C ,218. 8°C , F- Y {E Ky 175.7°C, W]
DLHNWT iR 2 IR 1 = A 08 52 T e iR A
TARR S, ATRE I C R AT s Atk B
T UG ZERE I A RO AR VR R FRR R A T A
i VA T T | A 224 5% TN Db LR A5 ORI i iE 5
WA R B XS, A A EE I, B0k A
K, BB &R AT DLAET (%) 2 & b3 TS
SRUINEISE B = A dn R O B8 AL L i 6 &
JETEWE , AR ALY Mn 5 5T 5,

TR I W 2 I A E A e 2 rh
MR & T F A IR E B K (Davies and Smith,
2006) , A = A EE IR FMFRBZERE
RS TR LN OB PRy ST R B P2 (R TR TR s S
FIIRAEMMHE R ZEBZHNZE T, 25K
T 5HEM 0 S AT Y R A AER, F45 7T
e KA S M IR AT R S S, BLE S
A5 (2018 ) 3 o) 172 BORHi R SO AL 2R B R AR 1
e A B b DX PG A K IR EL R R R A
FERG 1 I JIVE T 240 R0 SO L T — R8N HHE
W2, I R AL T R AT s Ram i, Jh 3
DX PGS KA T T2 R 2 & 8 3 At i s
JK ( Davies and Smith,2006) , 53 5 0 #Uk B = A i
JZ OURR—ME i B A B R R 4% VY DY LU T 45 B4 B
WIR, A H—ES R X R B R KT R AL T 4R
M B 25X, 50T E R AT A = A1k
BEATE R AL 1E 75 55 ARG A A R =
H 2R B ERHE E A AEAEROR AR (BT 1) .
O HHL S AR Z B AFAE TR T W 2 @ Z bl
SRR 15 i Z 2 [AIAFAE TR BR I R A B UL
FR— M i RV B A I A T A A TR e PR
FIRK TS ; (@ S4B 18 BT 119 75 M I, 4 S0 Dhr 24
KRB X ZRBIR G A = el )z, BES5%
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Fig. 9 Hydrothermal minerals in the 4th Member of the Dengying Formation in Gaoshiti—Moxi area, Sichuan Basin
(a) B 9 JF,5440. 25 m LI P IR AV A A0 5 (b) B A 20 HF,5196. 30 m, SEi th FEHUER (L= A AT (o) WA 1 F,
4957.32 m, Jr T 5 A4k Th NP A =4, AR (d) WA 11,4957, 63 m W iU b SRSV BT R, RO AU A5 (e)
A 131,4956.30 m, @A, G BB F 5 (f) B 1 37,4957, 32 m, P40, B imt T AN B, ot BB A5 (g) BEIR 9 JF,5444. 40 m, A
B RERT, R A E TR R G R A (h) BR 123 H,5486. 00 m, Wi fLI H 100k = A, B B G BSR4,
Mn #55 , HAA MBS 052 850, WITB A R R G, BIAOEI R (1) BFE 123 JF,5480. 17 m, R4t HHWR A = A1, IR
ROCI () BB 125 31,5319, 44 m, B SIPBWE A 2 40, BICAOBIET ; (k) B 125 9, 5319. 44 m, R8P SRR A 20, D4R
KRR ; (1) BEE 125 JF,5335. 62 m, RUEE P SRR A 247, IO IR 5 (m) BEIE 21 JF,5413. 45 m , REH BT A =4, IR LL
JEZ IR F A ALK AR I A5 (n) BEIR 21 HF,5413.45 m, 4RI ELS A A, N E (m) BREBCR , HIE R BEE A5 (o) H
16 3,5299. 58 m, INEEE", 1 BT AL T IS T 2 RS2 BERRAE , SR A5 (p) B0 A 16 HF,5299. 58 m, &l (o) FPINEED™ W AE T K]

(a) The Well Moxi-9, 5440. 25 m, saddle dolomite in the pore, core photo; (b) the Well Gaoshi-20, 5196.30 m, saddle dolomite filled in the
fracture, core photo; (c) the Well Gaoshi-1, 4957.32 m, hydrothermal dolomite filled in the galena and fracture, core photo; (d) the Well
Gaoshi-1, 4957. 63 m, dissolution pore is filled with sphalerite, siliceous, polarized microscope photo; (e) the Well Gaoshi-1, 4956.30 m,
fluorite,, polarized microscope photo; (f) the Well Gaoshi-1, 4957. 32 m, galena, opaque under single polarized light, polarized microscope photo;
(g) the Well Moxi-9, 5444. 40 m, Sphalerite, siliceous and saddle dolomite are found in fractures, polarized light microscope photos; (h) the Well
Moxi-123, 5486. 00 m, saddle dolomite in dissolution pores, with bright red cathodoluminescence, high Mn content, and typical fog center bright
edge structure, see square fluorite, blue sky light, cathodoluminescence photos; (1) the Well Moxi-123, 5480. 17 m, the cracks are filled with
hydrothermal dolomite and cathodoluminescence photos; (j) the Well Moxi-125, 5319.44 m, filled with hydrothermal dolomite and
cathodoluminescence photos; (k) the Well Moxi-125, 5319. 44 m, filled with hydrothermal dolomite and cathodoluminescence photos; (L) the
Well Moxi-125, 5335. 62 m, the cracks are filled with hydrothermal dolomite, with cathodoluminescence photos; (m) the Well Moxi-21, 5413. 45
m, filled with hydrothermal dolomite, the crystal is larger than the surrounding mud crystal dolomite, with SEM pictures; (n) the Well Moxi-21,
5413. 45 m, recrystallized dolomite in the cracks, with SEM pictures as the local magnification of Fig. (m). (o) the Well Gaoshi-16, 5299. 58 m,
sphalerite is characterized by high brightness under the backscatter electron image, scanning electron microscope picture; (p) the Well Gaoshi-16,

5299. 58 m, energy spectrum of sphalerite in figure (o)



it T 2021 4F

12 Ci i
HRATE 74-00
saddle dolostone
RREERE g 1300
crystal dolostone )
Ve i 7 A 20074
icritic dolost &
micritic aolostone & ‘ 5.
o ’. [ ] )
5"°0(%o) " a A
r . T T A 0.00 1
-20.00 -4, - 5.00 A 0.00 5.00
4-1.00
&\g/ 4-2.00
i
* 1300
(&1 10 U1 430 25 A B — B b DX T S A DU B 1 = 5 1Y
T ST o 2% 2 B

Fig.
dolostone in the 4th Member of the Dengying Formation in

10 Carbon and oxygen isotope compositions of the

Gaoshiti—Moxi area, Sichuan Basin

(2015) AR 4 = 4k b 78 B2 Rk AE = A B — 5 R b [X 7R
HRTA U 130 AR R/ N1 12 W72, H
i 6 S5 W2 I LE AR K KT 20 km, $AVR 1A 58
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P A 225 AR 2 O ) Il AT 5 40 DU B T A
WALTE)ZE L FRE T 200 m A2 47 . bl DUE
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H T AT A DB K AR A v T T T AR AR 2, 2k
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AL XA BT HUEN BRI AR 2 8 SR Tl
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T RAIRAK GRS AE R
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HEABFSE U, Boe it ARk sk AR 7 4
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BUCEF A, 2012 5K B A 45, 2013) , 76 o [E 42 R b
XAEE T HEE VG SR drdt—iepat 4 4B
2L Bkl (B 5545, 2018) o U1 4l P s M IX &
AR AR WSk I E T & &
KESTEWTZ G045 e A B — s B X AR A 22
T IERGEUTRRT , 206 RS rh IORR Y 1l )2 B o A5, 9
mA 17 e, TERFEF RIS R T BE—%
P2 AR AT SR L R BE 23 160 m AT 535 m,
T 2LBARE AR M e R 262 5 & A 1 IR,
T IERGLERIC A B BB SR AT SR AL R AR
210.5 m, Pk, A= B R MG LT, BRI
HSEIZ A T UL A KR TR A, 2B A LT AR
B W I AT Z S RS ARV PIINY £5 SRR R IR
AR AR 2 e 51 T e VS 0 Y S s, X 2R A
() e A B — B E ML IX (78 B R MFER R I H = A i
AR 8 I 7 ol AU, 33X 2 R =X HE S T
B BA AT RO EIE R T 2 R K B R
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4 i
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g 5+ €q
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_— " ABEBH = iy
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P11 D01 3 5 A — PV DX KT 2 4 0 B AR 1 A PSS 5 G R A b e % L
Fig. 11 Hydrothermal dolomitization model of the 4th Member of the Dengying Formation in Gaoshiti—Moxi Area,
Sichuan Basin and its comparison with Western Canada Basin
(a) PGSR 2Kt 350 4 43 1A 2 A ALK ( Davies and Smith,2006) 5 (b) DU £ i £ B — PSR 3 IX & M3 GPTR A 2 o Je et
(a) The hydrothermal dolomitization model of the continental shelf margin in western Canada Basin ( Davies and Smith, 2006) ;

(b) the hydrothermal dolomitization model of the platform margin in Gaoshiti—Moxi area, Sichuan Basin
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Fig. 12 Reform of source—reservoir distribution of “upper generation and lower storage” by faults
() DU 0 55 A A — PR M DXCAT S BRUARES ; (b) Sk A HBALI SR B, RS (R IR I %5, 2019)
(o) SR AR M R4 MR R A RO X (H8 BN 45, 2020)

(a) Hydrocarbon accumulation model of the Dengying Formation, Sinian System, in Gaoshiti—Moxi area, Sichuan Basin; (b) hydrocarbon

accumulation model of Zhahaquan E31 reservoirs in Qaidam Basin(from Ni Xianglong et al. ,2019&) ; (c¢) hydrocarbon accumulation model of the

Kunteyi bedrock reservoir in Qaidam Basin(from Huang Chenggang et al. ,2020&)

AESIZ M T J5, 7 JZ= Fe 25 V8 F R il U A
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ML 5y S RIS e — ik B B LR, 1T J2 A
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ek, FIER R 52 DR sk s sl il 2R
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Fig. 13 Paleotectonic map of the top of Sinian System before

city name

deposition of Cambrian Longwangmiao

Formation in Sichuan Basin(from Wei Guoqi et al. ,2018&)
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Reservoir characteristics and main controlling factors of oil and gas

accumulation of Dengying Formation, Sinian System, in

Gaoshiti—Moxi area, Sichuan Basin

XIA Qingsong” , HUANG Chenggang” , YANG Yuran® , PENG Jun" , TAO Yanzhong" , ZHOU Xiang"
1) School of Geoscience and Technology, Southwest Petroleum University, Chengdu, 610500;

2) Northwest Branch of Research Institute of Petroleum Exploration and Development, Petrochina, Lanzhou, 730020,

3) Research Institute of Exploration and Development, PetroChina Southwest Oil & Gas Field Company, Chengdu, 610041
4) Qinghai Branch of CNPC Logging Co. ,Lid, Dunhuang, Gansu, 816400

Objectives: After decades of exploration, geologists have obtained 100 billion cubic meters of proven reserves

in Gaoshiti—Moxi area of Sichuan Basin. In order to study the characteristics of dolomite reservoir and the main

controlling factors of reservoir formation in the Dengying Formation, Sinian System ( = Ediacaran System ), in

Gaoshiti—Moxi area, Sichuan Basin.

Methods: Core observation, thin section identification, cathodoluminescence analysis, physical property test,

scanning electron microscopy observation, main trace elements and carbon and oxygen isotope analysis, inclusion
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homogenization temperature test, sedimentary facies zone division, analysis on the controlling effect of
macrostructure on oil and gas accumulation, etc.

Results: The results show that: (D There are high quality dolostone reservoirs in the 4th Member of the
Dengying Formation in Gaoshiti—Moxi area, including mudstone algal dolostone, arenaceous dolostone and
crystalline dolostone. (2) The high-quality reservoirs in the 4th Member of the Dengying Formation were subjected to
the atmospheric fresh water karstification of Tongwan Episode Il and the hydrothermal transformation during burial
period. The dissolution pore was widely developed with an average porosity of 4. 8% and an average permeability of
0. 5x107° wm’®, which was a “low-porosity—ultra-low-permeability” reservoir. 3) The favorable facies zone and
dolomitization control the development and distribution of high-quality reservoirs, which are mostly distributed in
the platform margin zone at the edge of the rift trough, especially in the algae-hill-beach facies dolomite, which is
the main gas-producing layer in the study area. The hydrothermal dolomitization during burial period improves the
reservoir physical properties and pore structure. It can be seen that the saddle dolomite filled with various
hydrothermal minerals, dissolution pores and cracks has typical fog core bright edge structure, negative oxygen
isotope composition, average homogenization temperature of fluid inclusions as high as 175. 7 °C, bright red light
with high Mn content and cathodoluminescence.

Conclusions ; The research results have important theoretical significance for expanding oil and gas exploration
in ancient carbonate rocks.

Keywords : algal dolomite; hydrothermal dolomite; favorable facies zone; rift trough; paleouplift; Dengying
Formation, Sinian System( Ediacaran System) ; Gaoshiti—Moxi area; Sichuan Basin
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