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Discovery of non-hydrothermal saddle-shaped dolomite in Leikoupo Formation,
Western Sichuan Basin and its significance
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Abstract ; Since saddle-shaped dolomites are usually formed by hydrothermal fluid, multiple scholars have considered the
saddle-shaped dolomite in the Leikoupo Formation, Western Sichuan Basin, as hydrothermal origin and ascribed the
reservoir therein as a product of hydrothermal process. The study made an in-depth analysis of the petrology and geo-
chemistry of saddle-shaped dolomite in the area, in order to further identify the origin of the dolomite and the genetic
mechanism of the dolomite reservoir. Two origin types of saddle-shaped dolomite were identified — the hydrothermal sad-
dle-shaped dolomite and the non-hydrothermal one. The former developed inside tectonic fractures emits bright orange
red light or is non-luminant under cathodoluminescence, featuring relatively high content of 3" O and Sr-K-Fe-Mn
elements, rich rare-earth elements, and negative-Eu abnormality. It’ s quite different from the matrix rocks, and may be
a product of post-magmatic hydrothermal processes following intermediate to acidic magma activities in depth. However,
the latter is a product of the dolomitization of medium-to-deep fluids inside the dolomite reservoir. lis saddle-shaped
dolomite plaques in limestone and the saddle-shaped dolomite precipitates in dissolved pores or cavities in dolomite emit
rose-bengal light under cathodoluminescence, featuring relatively lower content of 3" O and Sr-K-Fe-Mn elements,

as well as deficiency in rare-earth element and Eu abnormality. They are quite similar to the surrounding dolomites,
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indicating that dolomitization fluids and substance have originated from within the same reservoir. The fact of limited dis-

tribution of the saddle-shaped dolomite of hydrothermal origin and wide distribution of the saddle-shaped. dolomite of

non-hydrothermal origin in the Leikoupo Formation, indicates that the Leikoupo reservoir is not of hydrothermal origin.

The relatively subdued activities of formation and hydrothermal fluids in burial have led to good preservation of effective

reservoir space.

Key words: non-hydrothermal origin, reserving significance, saddle-shaped dolomite, Leikoupo Formation, Western

Sichuan Basin

EEEY K Deodat de Dolomieu (1791) & X
AT H=AMAZS . Radke and Mathis ( 1980 ) Xif #
IR AT TR AN EIE A = a2 —fE a6,
TRAC AR 00 5 1 A A, JEAG e 0 e 1 2
A TR T A A DRI O 2 B LR B TR AR RN
A AR T 3R 43 AR A3 B R SRy i, B R 25
VS ot T B R 1 IO 1D e AR it AR A
B IR GEE T Y B BCRIE OGS Sk S A G,
BTG TANE W] — 237 W 2L A A RRAE R S A
FARGIE" B, KB NI =
WA B = A AR RR T e B R
1 A AT JERGRR R

V22T JA 3 1 55 (2008 ) 1 BIF 5 4 B 0 1] 438 3
FHHHAA = R P WD REIEA A, TERE
SRR 300 24 4% i AL P 6t AL B B B R R R
TEAE(2009) BRI [ (2011) (22 )11 (2012) | A% 7K %
(2017) RXHE (2019 ) S5 78 A AT A4 L A 2% 467 18 3C
W FE e R 1 3 b 46 JE CEAR L IR R 1
16 22 F ZeB 2 I % 47 I E 21 3 11 188 St
VR I B 1 I L DR DS R R BT
WA B, AT T LR ARG b A B2 R
VAR FH 710, OF B R DA 2 i R Bl 1 =
P2 S XA AR 4 (2014) B BIF 5T %
WAl NI DA R P EIE A sa) 2 KE,
JFAREIL = A 5% A B/ 2 2 56 a
B+50 + KA A + HAEA R R YH S, 55
HHSa—h =S IRk RS 37 R OC R A
WG B O, 3 4040 5 DR 72 i TSR VR A
PN

FRATTRT U 1] 725 1 VG F 3 2 B 5 v, R BB
TR EIE B = A8, 3k )2 Kk R FOBUSA 2
B o AU AT A A2 SR Rk
) o3, i — 25 AR T AR IR L IR B B = A 1Y
T R AL 22 RRAE R ML o R AR, IE AR T
RIS B 1 A, X8 T TR 4 AH it )2 14 i
BIBLEI G2k B R A 2 X,

1 s 5t

BIFSE DXCASE T DU 1| 3 0 P4 5, 43 b, AR 1) 9,
17700 - TR b SCR - 4 BHREE
T - WG - 2 BB JE— 2P 1 i S e T
AT s rh = G2 7 1 Sl 2 12 XSl B R TT &
WHRZER, HEEAFHR LM 1T MHE 1T w1,
FUWUINRET GERR T OB 1 M iR 1 55— R 504
Xt A BB, BT T3 ARG e Tl
PR IR AU Bl R AF I R, A IS SO ST B A
BEIECE 1), Bedh , AR SO FE i i K 1 e Tl IX
AR PTOUIE LM BT — JU K AT 2 Bk
Sy S I

T BRI, DU 2 YR T4 Rl oy
2 I TR G S B AR AR iz 35 558 AR R
R AR R B, R 0 = R S B
AR AR RGN P R R T Ll PR &
JEEEAG T XN T S R TORRE T, JE R R R e
(EEIR T L FEd TRl A9 DU 1 M AE S
T 471 X, O — A R 5 L, DAJR PR 5 A
AR L 5 A% TR Y M T A — S R 1
ity R HUE M A BN S IR A F S 201
ZUHRA TSR, Ol 206 5 3 R DR R
DB 27 . 3 — I RE 2 v e 4R 0 e A A 45 B
B, SORHRRHE I I 0 A 7 B B, IR AR 220 T
I LAV H A0 - B R A 5 5 RSO BT HCAH S 4
AT AN B KR, I i R 0 20 i 2
Be IR FHEE A TR0 PAY 5 308 107, 308 3o A - T T A1
AT, XL & T IRAOCR TR I n[ (R A3
BRI RESEY NESP TR PAN L AN U By A7 N )
Rrh=F il TR BOK X A B 2 K F R T
PIRRHER Tk — IR R A A R R A
BLA, B 1 ALFE AT DXAE A B A AR 0 X A
JET 5 SRR AR 2R B RS TR, B
IS A BRI R A M R 3 B T 4



166 WS KRR MR

a4l

ey il e[ wx [ @t [ ] o= (s3] o [a Jmsan[—<] M2E [0

PL DU A S DU ARUR A o T S A Al 7

Fig.1 A diagram showing the tectonic-sedimentary facies zones and the profile position of key drilling in the Western Sichuan Basin
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Fig. 2 The saddle-shaped dolomite(sd)in the Leikoupo Formation, Western Sichuan Basin
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Fig. 3  Cathodoluminescence characteristics of saddle-shaped dolomite(sd)in the Leikoupo Formation, Western Sichuan Basin

a,d. KA TR SAURKEIY 1 A BESR O BORLL OO, JOA BUE T TR KO, 5 1 IF, BB 5 6 121,94 m,a (- ) ,d FR (el) 5 x 5h,e. [

ZOAT LR AULEE IR R BT 11 = R R LL 60, 5 1 o8 BLE ORI G A L, 2R3

1S, T DUES MK 6 217. 15 m,b IR ( =) e B (cl),5 x5

o, f MG REE MBI 1 & A RS ELE00, A 2 E BUA R R 600 IR 1, TR DB BEIR S 849.79 m,c EA( - ), f E A (el),5 x

H R EESLI N - A BE A B A RO T
— 2 (& 3b,e) s 13k R4 N #IE H = 4 K SEh 4L
@I (& 3, f) , SR M LA B2 AR 23HriA o,
WAL A o A PR H e i g AL N
EH=aMARAERAMUE, IS5 A=A Bl
L RS A Ky — ARy BB B s A B A, R
XLz B REAH LAY Fe Ml Mn & & & Mn/
Fe HAE, BRI 78 T B AT BT ARABL B 46 7 R A4

S S = 2 Ny A= R 7= I o i N
AT 8 )@ FHE IR % I B8 1 = A5 1 A 1 24 4% Y
WOV A I Z SERAE B BN E T H = A Bl A,
NGRSk (SIAS PP a3 S N il M & P e oy L
SEFLIRA N EIE A = A, AR T8 28 A8 B A — 4
i HAIE = A fEs s LI N - A A =
AR TR = A BAMEA Fe il Mn & 55 &
Mn/Fe FUAE , B 7R T H A AAC = 31 580 B, 7 75 5



168 WS KRR MR

841 %

PRI AR HEAZ 54 R AT REYE , W] REJ& T HR s A
B A = Ao X5 5 R R JT R 2 B 45 R A
W& o

3 AR B 1 0 MU ER AL 2
FE B9 2 1 AL R

3.1 . ERERMRHIESHEREERIET

BRIRER A 87 C {3 232 BIRIR PR A 0, 4 L
AT A R CO, [YIMASSEE IR LT H 1 87 C
{6105 25 AT AR BRIR R I, 87 C ELIIIAH RS F 5
AEAEAR N 8" O (E ) 3 B A7 5 T U A T R
JERNER I, Rk m] LGE AR RS AR 20 M il i ey oty 6
Rttt B AR PR o BRI, T n] LR 7R A AR
AR 5 JRE R PR

L1 RN HEAARFZER A = A0k AR
FEFMRSER, B4 RXANEHEAREA S A
FABRER = 1R B R e R 255041, Al LA [A]
PR BT F = A Bk e E R 22 2H 25 S ik
AN R (1 A BE e B 8° C HIEE— i fE
254k 87 C (PDB) {H K — 1. 33%0 ~ 2. 57%0, F-HI{H Ky
0.85%0;8"™ O (PDB) {8 #7 X} % Ak, H - 5. 52%0 ~
—7.87%0, F-HIH R —6.64%0, HEfLIFNEIE 1= A
HA 8" C(PDB) fi§ fi (H—IFE{H 41k, N - 0. 72%0 ~
2.57%o, Y4B K 0. 057%0; 8" O (PDB) & A % #5% 41%
K =5.22%0 ~ —7.56%0 ,F-IJ{H N - 6. 44%0, ¥i&
HuE NI A 2 83U C(PDB) {E M IEAE, M
0.38%0 ~2.69%0, 3416 HF 1. 14%0; 8" O ( PDB)
AT &, - 1.97%0 ~ = 5.35%0, -2 {8 K
~4.19%0.,

x1 MIZMABEOHEO AR ERERCESHERSIT

Table 1 Statistics on the analysis of carbon and oxygen stable isotopes of the dolomite in the

Leikoupo Formation, Western Sichuan Basin
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Fig. 4 The distribution of carbon and oxygen stable isotopes of the saddle-shaped dolomite in the Leikoupo Formation,

Western Sichuan Basin
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Fig. 6 Rare-earth element compositions of the saddle-shaped dolomite in the Leikoupo Formation, Western Sichuan Basin
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Fig. 7 The cross plot of 8Eu-3Ce of the dolomite in the Leikoupo Formation, Western Sichuan Basin
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Fig. 8 The trace element compositions of the dolomite in the Leikoupo Formation,Western Sichuan Basin(according to ICP-MAS analysis )
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activities during the middle-to-late diagenetic period
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