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Fig.1 Scanning electron microscope (SEM) images illustrating the effects of mechanical compaction
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Fig.2 SEM images illustrating the effects of pyrite cementation
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Fig.3 SEM images illustrating the effects of carbonate cementation
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Fig.4 SEM images illustrating the effects of silica cementation
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Fig.5 SEM images illustrating the effects of clay mineral cementation
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Fig.6 SEM images illustrating the effects of other authigenic mineral cementation
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Fig.7 SEM images illustrating the effects of biogenic silica recrystallization
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Fig.9  Organic pore development characteristics across the thermal maturity of the Wufeng Formation-Longmachi Formation

2 RERCAEX A LB A T S
DRAF 4

S IRAUBIT S PR SO S0F B S A FLER
AR BE R o, (E T2 — g BRI A 5 vh AR e ot
FLE R S R IRER A SRR A X
RERS ol D B 8 o SRy BT I S RE 34 5, A7 20
U SR PR LBR A e — AP A, TR B A LR
TET8 3% 31— € i B IR S AT A A S — R AT &
Ko T —g S AR AL Y R B U AR
IR B Be AR 20 R 5 24 60% 1 S5 AE JCHLALER,
Bl AP A B A AR, 5 RS -
120, AR LA R A SR AR TR S F B IR AR
P RHELAE S AR MR RS 2R, AT IR T —
ARV STHER G, R U B PR SERE ) RO
53R, REAS A AR R SEAE T A ARSI, D Je 0TS
KR I e PR AL T IS AR AR (7)o i

TG — T SR SR YRR U, T A
SR> HZ PR L0 Y 2 SR A 5
A0 AR AL R G, Bl R A B S i A1 PR A 4k
VERT (Ao 52 B s RS T 805 o e 4 S e o B
INECE , S BT ERR SRR B B A FLBR R
PR 0 L 5 T BT RE L 81 ) 05 7 A SE 0L T B ™ e
R ER 45 Je REAE B L 7 i ORAE TR AUB A BEER AR AL
Bz b (B 1~3,8) . HEBE MIBRIR LIRSS A K
I JLP- ISR I A7 A, TR 5T U A E R LA S
P SRR ARAT F R AR AR A AL BN D T S B s
FESROE T B A AN o DRI, A AR B
B B DU R AT BAT B 2 U TOHLAL R
KRB B EHE R E A IR IR i B R 2 /0 IR S
WA PLILBRRET KB A B R AT HE o [ IRl
OB R G R B AT G B AR JCHLFL B4
KR MR ORI 2 IS IR B T A R
PR ITA AR



82 ot M

S

5404

A BB E AU 38 5UA A HLELER Y
WS KE , M AL & A HLFLER B S ik S
PREF . RIEIF5E R A MLAL B A PO B ik 31—
TREEHF AR 1, SR 5 Bl G PO B i T e, A HILAL
Bk 2 (HIFE— BBl A AR B A T3 =
o, MR RS RS E)E A VLALBEEEAR
SRS RE RN T AE o & S8R,
BUE & A Al , A 5 340 387 1) A B AL 25 49 e A8 il
A HLFLBRBEIR T2 B 1, FLB AR IR B s /N
DU 1] 434 Tl 20— g Th R 4 00 A MLALBRIE B R,
(B4 A X 8] K 2.09%~3.0% L N, R (E>3.0% LG fL
Bk BRI R I RS, — B R Ml 3.5% )5
ANALBR R B B AR 2 FE 2] — e IR 4 5T
Frl R R AE] 7 km DA E o b IR B 0k F)
170 °C~260 CH" KB4 Hu X R AHTE 2.0%~3.0% 15
Rl 0 B AR BE AR S A UL B A WL i 7 W)
G, FEAR LR T PR S T LT IR B2 R 28 b A1
(R M, SHZ T 2 TUA H E A PLLBR AR
P A R T A F

TEJE AL AR 46 T d R v DRI HT RIS
T8 R SEAE F G 00 5 78 BILFL B BRAF R S i A K
DRSS B ZU ) e SR RN e AL i 46 Tt Ft v
SR Z AR T2 A 1 5% A T 25 23 X AR R S 1Y

AU (W) BEFTH s, X E A A FLFLBR ™ A

T

(v B 1) el ol RN IR, AR B AT WAL
PR R A A 2 DI A F B 2
FIBAE R I e e — e TR MR BEN R )
A e FLBR PR R RS, FLBRUE A5 00 2 e PR L 22
PSR . SR N RB AR SR B FEARWT A T R
o URHCR AR D R 2R TR AR RS, FLBR TS fE
AR B B b2 R0 1) 13 ) 6 M, ORAF AR P AL
4, SALBR B AR R R R AE o BLAAL T iR JZ IR
(HEPR<3 500 m) [E J1 ZH0CN 1.55 A I 0T Fe 3
TR RIFLEREI S & B KL, B ZHE,
KN — , FLARB R (K 10a) , J5 300 10 ok s R R 5
55, i[RI T o E R R ) 2280k 1.08 HLAE T
DR 2 TR T (>4 000 m) [T /) 2500 0.98 it
BT DUS A AL A R W] A AR, B b
fLARAE/INCE 10b, ¢) , 7R 18 A7 35— By 4% He e A1
TR, 2 B R MR SR AN BG H95im 21 A AL 18 1S4
FAXS A HLFLBRA B S A BERVE R, i 488 e 2 40
XA HLFLBUER S JE W EZ AR EH

3 AR A AL AL

T —E SR U [ DURDHR BT 464552
AR HTBOE , WA HLELBIE G A M R, T AR
IR RS IR R A SR 4R T = APl A

PLLBUA B SO R A ] o LIOCHERUA I

Bl 10 T ZH —J8 BB A AN R i 1 R B A O A FLLBR R B R A CRE ST 0T )
(a) KI5 K145, R =2.5%; (b) ) 54 1.55, R =2.8%; () ) 52 %5 1.08, R =2.5%; (d) FE J1 72 400.98, R =3.6%

Fig.10  Organic pore development characteristics across the pressure coefficient

of the Wufeng Formation-Longmachi Formation (siliceous shale)
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Diagenesis of the Silurian Shale, Sichuan Basin: Focus on pore
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Abstract: The effect of diagenesis on organic matter enriched shale characteristics of the Wufeng Formation-Longma-
chi Formation in Sichuan Basin is very complicated and plays an important role in the development and preservation
of inorganic and organic matter. In the early and middle diagenesis stage, argillaceous shales were subjected mainly
to intense mechanical compaction, pyrite and carbonate cementation, and illitization, which resulted in the loss of
many primary inorganic pores. While siliceous shales mainly experienced mechanical compaction and the recrystalli-
zation of biological opal, some primary inorganic pores were preserved due to the inhibition of compaction. After en-
tering the hydrocarbon generation window, the thermal evolution of organic matter became the governing factor of dia-
genesis, in which liquid hydrocarbon was generated and thermally cracked in the high-over mature stage, accompa-
nied by the formation of organic pores. There was much residual porosity in siliceous shale, leading to much stranded
hydrocarbon and organic pores, while less stranded hydrocarbon and organic pores are found in argillaceous shale.
Thermal maturity in most areas of Sichuan Basin is in the range of 2.0%-3.0%, within the scope of the “organic pore
generation window”. As decompression and pressure balance readjustment occurred in the tectonic uplift stage, the
organic pores are transformed and destroyed by deep burial compaction and tectonic compaction, and fluid overpres-
sure is favored for the preservation of organic pores. Shales of the Wufeng Formation-Longmachi Formation experi-
enced four important diagenesis stages, i.e., inorganic pores lost in the early diagenesis stage, hydrocarbon genera-
tion and expulsion in the middle diagenesis stage, organic pore generation in the late diagenesis stage, and pore
transformation in the tectonic uplift stage. The total porosity was reduced to its minimum value in the early period of
liquid hydrocarbon cracking and increased gradually in a major period of thermal cracking, maximizing at a Ro that
was about 2.0%-3.0% and reducing after 3.0%. With good fluid overpressure in the tectonic uplift stage, total porosity
remained stable as pore structure changed slightly.

Key words: diagenesis; organic pores; preservation of pores; shale; Sichuan Basin



