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Table 1 Basic sample information

W5 J2L REE/m G
1-Ssr

4316.30
1-Msr
2-Ssr

73 0? 4318.84
2-Msr
3-Ssr

4317.60
3-Msr
4-Ssr

3030.13
4-Msr

Ch53 C,

- 5-Ssr

3053.88
5-Msr
6-Ssr

4254.28
6-Msr

Wkl C,

7-Ssr

4251.67
7-Msr

FIFREEIF1L 100 H i , K48 G L bE i g5 Ry -Ssr, FEJT
B di G5 R -Mse, 43 A RE S A% (R 1D LI I D
SES 3T
22 WK
22.1 EABHK(TOC) F= %% & # % (Rock-Eval)

SRS A R (G R [ R AT S e &
Fo H A FER Y TOC 7E LecoCS-230 Bl 73 B Xt i
7o B A PIRDPE OGE- I A A BiA T, &
P55 S, (mgHC/gRock ) .S, (mgHC/gRock ) F1 T, (°C)
222 BEHEHRAK

SEBGAE P A R (b ) B 8 s S &
1To EIEH 759 A LR IIRERER A RE S S A
P 3R S U A0 385 O L SR GRS S X A i 2k
ISR o FETE A ILEE , 43 Bk IE 3 A R fif
AT AR 2 7R B T s, R 7 S
> Hitachi SU8010 field emission SEM-EDS.,
223 XHEFTHT

S AE A R A (b ) B 58 S &
fTo X AT (XRD )i i Bruker D2 PHASER £i7 4
IR G AT T, BAE SR 30 kV, 10 mA,
2°/min, RAEH]E 0.01°
224 BFUZEDHT

e AR 2 AT e R E AR () B KR
RO EAT , (B A BE R TV B R 45 %< B9 MAT
253 AR FEANHE T, FTF X GBW 04405 i 55 4y
7, i [ AT T Vienna Pee Dee Belemnite (VPDB) #5
TR RS C AN 80 ik gt , UM B A I S
LT +0.030%0 F1+0.080%o0.

3 4%

3.1 TOCFI&RHfE

TR LA FE i (1) 4 B R AL T 1Y) TOC &5 2 FNAA
fift ZHEE W3R 2. 4G4 TOCE A T 0.63%~
0.88%, F-¥{E K 0.77%; 3£ i 1) TOC {E A F 0.03%~
0.24% , FII{H M 0.12%. SEE4EH S, .S, F1 S +S,(E )
7 43 51 M 0.09~1.05 mg/g. 1.92~6.50 mg/g. 2.29~
6.64 mg/g, V- ¥ {H 53 5 2 0.39 mg/g. 4.27 mg/g
4.66 mg/g. FET S, S, Al S+S, {E /3 Bl 43 51 o~
0.05~0.53 mg/g.0.16~0.82 mg/g I 0.21~1.17mg/g, V-
PIHE A3 94 0.23 me/g . 0.35 me/g F10.57 melg, 454
2R 19 HCI(S /TOC) A T 10.2~148.5 mg/g, “F-HI{H N
51.2 mg/g, FEFH) HCLEA T 120.5~307.2 mg/g, *F
P J 185 mg/g. 4E A 410 PL(S/(S+S,)) AN T
0.02~0.35, FH{E 4 0.1, FEFT [ PLEA T 0.21~0.75,
P 0.39, SERLRAT,, [T 373 C~500 °C,
SFEIME N 420 °C, BRI T, (69 T 420 C~600 °C,
FHE M 481 °C
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Table 2 Statistical data of total organic carbon (TOC) and Rock-Eval parameters for the stylolites and matrix

in carbonate rock samples

' Fo/ME SENE] SR R HRe/ME IENIEN SFEIE R
TOC/% 0.63 0.88 0.77 7 0.03 0.24 0.12 7
S, (mg/g) 0.09 1.05 0.39 7 0.05 0.53 0.23 7
S,(mg/g) 1.92 6.50 4.27 7 0.16 0.82 0.35 7
S, +S,(mg/g) 2.29 6.64 4.66 7 0.21 1.17 0.57 7
PI 0.02 0.35 0.10 7 0.21 0.75 0.39 7
HI(mg/g) 272 894 567 7 104 462 325 7
HCI(mg/g) 10 149 51 7 120 307 185 7
T /€ 373 500 420 7 420 600 481 7

\\\\\

i

S

Ty
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B2 B i v a2 7 W B WL AR A
() BE SRR MY AT A O IR, Z3 1,4 317.60 m, 03; (b) R EREES LR, Wk1 1,4 251.68 m, C, 5 (o) Hfi 6 T 7 75 A 48 {5 2R I BRI AR AL il 1 A S B3
MR (ZLEJEA T SINEER 2, Wk JF,4 251,68 m, C,; (d) Hufii ) T & & 48 G 2 i AR, W1 JF, 4 251.68 m; () SUFDE T AU, 5 (d) A IR
(O PR IROE T 248 G2 SR A, Wk T, 4 251.68 m; (g) 2 T BAUR T, 5 (O AR R HL 4R

Fig.2 Macro and micro characterization of stylolites in samples

(a) photograph of a core showing the uneven surface of stylolites in well Z3, 4 317.60 m, Og; (b) photograph of a core showing stylolites are beaded in well Wk1,
4251.68 m, C,; (c) photomicrograph showing carbonate rock samples containing stylolites under plane-polarized light (the red color is to highlight the stylolites), well
Wkl , 4 251.68 m, C,; (d) photomicrograph of closed zone d of stylolite-rich laminae in (c) under plane-polarized light; (e) same field as (d) under reflective light; (f) photo-

micrograph of closed zone f of stylolite-rich laminae in (c) under plane-polarized light; and (g) same field as (f) under fluorescent light

J ) 82 CAB 3 5K ~4%0~3%0 , =2.7%0~3 .2%0 , 80 {43
K =12.6%0~—1.3%0 F1—13.2%0~~2%(F 4) , 7] LI
B, FEAN R R TR L AR S b, 48 A 2 i R v 2R 22
AT AR

4 g

4.1 BELPBEHRIKIER
4.1.1 HHIIRA S A

AL F R RIS AR R Al . — e TF
Wi A DL B i S8R 4E BA PR (TOC) &

A AR S +S, AT AT A AT RS
A EHE R (% 2) , [7—FE 5 484 4209 TOC . S,
F1S +S, ¥ T35 (8 5a,b,d) o

IR AR R R G R (S) BRRIELAHRE B2
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Fig.3  Microphotographs showing the occurrence of organic matter in stylolites
(a) bitumen with smooth surface, well Wk1, 4 251.68 m,C,; (b) the energy spectrum of organic matter (OM) in (a); (¢) solid globular pyrobitumen pieces with a rough sur-
face, pasted on the crystal face of dolomite, well Wk1, 4 251.68 m,C,; (d) dispersed EOM. When the energy spectrum is excited, the black spot disappears and bulges
appear, which are combined with the fluorescent flakes and considered soluble organic matter and secondary pyrite, well Wk1, 4 251.68 m, C; (e): photomicrograph of

closed zone e of dispersed soluble organic matter in (d); (f) Photograph of pyrobitumen pieces with a rough surface'®!

ik

SUABYO 20,k 14 7mm x1.00k SE(U) | ——— O KV 14.7

B4 B i i 4 4 T o G0 (SEMD) IEH% _'E/TT%%A%J%EP Hﬁ?LFﬁ?*ﬂz\%%
(a) A VAL FLEGE TR 1 2555 23 31,4 317.60 m (b) UK A= 0 T i 2R44E , W1 T, 4 251.68 m; (e~f) G 2 TR ik A 11 5 47 R AR Bk TR 4
G YL ) 24k
Fig.4 Scanning electron microscopy (SEM) images of studied samples, showing the pores and cracks in stylolites
(a) intergranular pores of secondary dolomite and with euhedral morphology, well Z3, 4 317.60 m, 0%; (b) the crack formed by secondary minerals, well Wk1, 4 251.68 m,

C,: (c-f) intergranular pores and cracks of secondary dolomite and secondary pyrite in stylolites, from the sample with argon ion polishing
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Table 3 X-ray diffraction (XRD) for the stylolites and matrix in carbonate rock samples™
e w %%ﬁ*ﬁﬁ@ﬁ%%ﬂg%/% _ S
rap s KA Tt Mo 873 WA
1-Ssr 5.1 26 11.8 47.6 14.1 0 17.5
1-Msr 2.4 2.6 56.1 27.2 34 0 53
2-Ssr 5.7 1.8 8.3 48.1 12,5 1.7 19.2
2-Msr 24 25 66.1 17.3 2.6 0 7.1
3-Ssr 53 2.1 12.4 45.5 10.6 0 225
3-Msr 2.6 15 58.7 26.4 5.7 0 3.1
4-Ssr 6.9 1.9 11.8 434 115 0 22.7
4-Msr 3.4 2.4 68.4 16.8 32 1.1 4.1
5-Ssr 6.6 27 115 413 9.3 0 26.3
5-Msr 24 1.4 59.3 27.9 22 0 28
6-Ssr 6.2 29 122 48.6 8.7 15 18.5
6-Msr 1.6 2.1 66.7 15.2 1.8 0 8.2
7-Ssr 6.8 2.8 9.7 44.8 13.1 0 18.1
7-Msr 22 27 63.4 18.1 2.7 0 6.9
R4 BEDARRPESENERY DR T AT LR . AT TR 2 A L A
8 CHs" o MikHHER

Table 4 6“C and 6™0 for the stylolites and matrix

in carbonate rock samples

RS 8C %o 80y /%o A8"Cl%o £8"0/%o
1-Ssr 1.4 -10.8
0.4 -0.3
1-Msr 1.8 -11.1
2-Ssr 1.6 -10.6
0.6 -0.4
2-Msr 22 -11.0
3-Ssr 3.0 -11.1
0.2 0.6
3-Msr 32 -10.5
4-Ssr 1.0 -12.6 0 -0.6
4-Msr 1.0 -132
5-Ssr -23 -8.1
-0.4 -0.4
5-Msr -27 -8.5
6-Ssr 0.3 -1.3
03 -0.7
6-Msr 0.6 -2.0
7-Ssr -4.0 -6.4
1.7 2.9
7-Msr -23 =35
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Abstract: [Objective ] As a typical structure of carbonate rocks, the formation of stylolites is of great significance
for the enrichment of organic matter and fluid migration within the carbonate rock itself. However, there is currently
no in-depth research on the source of organic matter and the mechanism of fluid transport in stylolites. [ Methods |
This study collected carbonate core samples containing stylolites from the Dachigan structural belt in the eastern
Sichuan Basin. The stylolites and matrix were respectively subjected to organic carbon and pyrolysis (Rock-Eval) ,
common thin section observation, thin section observation under fluorescent light, whole rock X-ray diffraction,
carbon and oxygen isotopes and scanning electron microscopy (SEM) and other testing items. [ Results and Conclu-
sions | The organic matter occurred in the stylolites is mainly in the form of three types including soluble organic mat-
ter, pyrobitumen, and bitumen, indicating that the organic matter in the stylolites is mainly the secondary migrated
organic matter. Secondary dolomite and pyrite are well developed in the stylolites that the intercrystalline pore spaces
and fractures are retained, thereby to provide good conditions for the accumulation and migration of oil and gas. The
strong cementation on the contact between the stylolites and matrix and the formation of secondary minerals nearby
may be the results of fractionation when the hydrocarbon fluid migrates from the matrix to stylolites. Through
analysis, it is believed that the strong cementation at the contact interface between the suture and the matrix, as well
as the formation of nearby secondary minerals, are the reasons for the fractionation effect of hydrocarbon fluids when
migrating from the matrix to the suture. Through this study, it was found that during the development of sutures, the
organic matter in the sutures will crack and form natural gas during the high evolution stage. When mixed with natural
gas of other origins, it will affect the identification of natural gas sources; When the suture line serves as a migration
channel for crude oil, the fractionation effect on crude oil can also cause certain difficulties in identifying the source
of crude oil. Therefore, appropriate biomarker comparison parameters should be selected to analyze the oil source
relationship, and the spatial variation pattern of crude oil properties should also be considered.
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