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Abstract: In this paper, the authors utilized cores and thin sections observations, SEM, cathodoluminescence and physical property
analysis to study characteristics and diagenesis of the reservoir within Upper Permian Changxing Formation, and preliminarily
established diagenetic evolution sequence. The interval is mainly featured by platform margin reef— shoal around Kaijiang—
Liangping trough in eastern Sichuan Basin. Reservoir characteristics reveal that the Changxing reservoirs are developed well.
Reservoir rocks are composed of “piebald” bioclastic dolomite and reef dolomite dominate, whereas reservoir spaces mainly
comprise intergranular pores, dissolved intergranular pores and dissolved intragranular pores. The reservoir porosity is mainly
between 2% and 6%, and the permeability is between 0.1 mD and 1 mD. Four types of reservoirs were found, i.e., "low—porosity
and high—permeability" type, "medium—porosity and medium— permeability" type, transitional type and "high—porosity and low—
permeability" type. The diagenetic evolution indicates that Changxing Formation experienced cementation, compaction,
dolomitization, dissolution and tectonic fracturing. A decreasing trend in porosity due to the superimposed modification by multiple—
phase diagenesis was observed. Cementation and compaction occupied most of primary pores and reduced the porosity after the
deposition. Karstification and dolomitization improved the porosity by transforming the textures of pores. Tectonic fractures further
optimized the reservoir. Research shows that primary intergranular pores and eogenetic secondary pores formed by eogenetic
karstification and hydrothermal dolomitization not only serve as the prototype of reservoir space but also generally determine the
final appearance of the reservoir.

Key words: reef—shoal reservoirs; diagenesis; eogenetic karstification; hydrothermal dolomitization; Changxing Formation; eastern
Sichuan Basin
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Fig. 1 Lithofacies palacogeographic framework of Changxing Formation in Sichuan Basin ( a, after reference [11] ); location of the

study area and tectonic pattern ( b, after reference [12] )

Mo 324 2 I iz 2l CRe i 2 198 22 2))
SO, TP — 32 VR e T v — B 0] DX
RN 1 55, T UK R T 1 — e T ) il s
PRI NW [ B i W7 2308 s A Wb 301, T T T =
B AN B PP A B SRR IE W
2y 38 1 08 vy b B 5 e S B A R P R A
Yyl 2 sk PR IE W T P, oA TR
Wity bW AL , inER L — A 5 ik
GRUEAR

KA S [ N P T 38 K 2R T — IR —
SE R BE B R R0, N 2B AR Sk 1 K
LTI R e BT AR S B DTAR — U e R, AT 2R
T 2 s X T ) R M 2 T KA e o v A
BRI, B b XA G THES v AR B R
B B A v LAl (IR0 T 4 TR B T A
15) MRS AE ORI 2 31 1 3R A ARk B
B,

3 /=R

3.1 =4I
PR T— Al KOS A 2, T RE R i
JEIE M BB IEBEIR A B o A R E W A
(1) “AEBRIR” A28 2= 55 I FEARDTAR, 322 o
JE W E A A TR A, DU B RS L 2
AT SE 5 H IR AT S A . Sz U I i e )
SRR A, B LR “AEBER R (B 2—a) , H

TR AR A IR BT Rt 22 IR IR AT 1Y)
T RGP, IO R U AT B 1 R iR
FLBREE , RIS A1 J5 A A i x| PRI i LA By
(R it B 5 2 W TR I it LR Il A LR, EL
RGP LR B A A R E N XN e R
MftER 7

(2) A= 225 S B e SRR B L oy — 4
i (Bl2-bo) e R NEZENHELARZ —,
O B TSR, IX TG e A - 45 A
SRR B A AR R RR S 132 R, L 4t
TR & B RO TR AL E5 1 22
3.2 fifiE = [E4FHIE

EGR DX A DLLL 2 1 75 25 () B PR &2 2, 2l
ZAF il 145 5K R RS ZR P P T R %A
it ZBCHUL I, 1 om PO 26 ] B e 28 3 5K A )
TSR Geit, A X [R5 25 [ k1L
LN AL BL AL AL L S RIAL | A AL
BEFVER , FLLART =38 b EEEE A R (2, 3)

()Rl fLAR AL E B R H TR0 4
JB A XN %A i 2 e R B A AR A ]
FEGE A 145 5K MEF b ] FL AR [a] 95 FL 45 o i
SRS AR5 900 M 20.7% 1 25.5% (K1 3) . K 2%4]
A JE M UG, AR E (EZ R ) sl Ak P a4 ik
AL, 2R S A EFLAG R R SR AT
— B T A FLBR 5 5% A% AR 1) FLBR SZ R 1k Wi A i AR B
WO, P I O AAFL o 00 R BT FL (&

http://geochina.cgs.gov.cn H1E LT, 2016, 43(6)



A3 o

S BUS A5 - BRI — SR O 2 15 SRt 2 AR S E VR 2049

AccV Spot Magn Det WD Exp H—————— "500 ym
200kv50 150« SE 100 0 s20090411HLO04-213511
oSt e ~ g

&1 2 RT3 PR KOS AR o i B s 1R R
a—JE i 8291 4220.11~4220.32 m, “EBEIR L8 2o IR OUA I RGEN IR ALIA 4 77 3 b—JE 14 84 J1 4507.46~4507.61 m i U O LE M =
WAL 7T 5 c— I8 003 — x3 3 4845.5~4845.63 m, HIF UG N A MIE = 4, IARGE R 77, WL 7 it A0 2 SR B0 I s d— 2008 004 - 29
35119 m, “PEBEIR "7 T8 2 RRIFL R0V AL b o) F L 10T P 5% 5 e— e B 82 3 4237.8 m, “AEBEIR 2L T 2 R AL , S5 P H | Sl 5
=24 3 —106 Je, “AEBEIR" A = A TR R GE BRI GE DAL, Wik b OR UM ), $50RE R, St
Fig. 2 The photos of reservoir rocks and reservoir spaces of Changxing Formation around Kaijiang—Liangping Trough
a—Longgang 82—4220.11-4220.32m, “piebald” bioclastic dolomite, dissolved pores developed in dark—colored karst system; b—Longgang84—
4507.46—4507.61 m, reef dolomite modified by karstification, dissolved pores developed well; c—Feng003—x3—-4845.5-4845.63 m, reef dolomite
reformed by karstification, reticular fractures, megacryst calcite almost fully—filling caves; d—Huanglong004—2-3511.9 m, “piebald” bioclastic

dolomite, intergranular pores, dissolved intergranular pores and intercrystalline pores, SEM; e—Longgang82—-4237.8 m, “piebald” bioclastic
dolomite, dissolved intergranular pores, casting thin section, plainlight; f—Chi24—the 106th block, “piebald” bioclastic dolomite, (dissolved)

intercrystalline pores developed in karst system, vadose silt (geopetal structure), casting thin section, plainlight
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Fig. 4 Developing frequencies of physical properties of cores in Changxing Formation around Kaijiang—Liangping Trough
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Fig. 6 Photos of the main diagenesis of reservoir of Changxing Formation around Kaijiang—Liangping Trough
a—Tiandong74—4146.64m, reef dolomitic limestone, syngenetic micritization and the three phases of cements in later period, casting thin section,
plainlight; b—Tiandong021—-4-4460.11m, reef dolomitic limestone, dolomite cementation and anhydrite cementation, conventional thin section,
crossed nicols; ¢—Yunan012—-2-4795.95 m, “piebald” bioclastic siliceous bearing dolomite, authigenic quartz cementation, conventional thin
section, crossed nicols; d—Longgang82—4226.99 m, “piebald” bioclastic calcitic dolomite, tight contacts seen between calcite, euhedral dolomites
and asphalt developed in karst system after calcite cementation, conventional stained thin section, plainlight; e—Longgang82—4222.10 m,
“piebald” bioclastic calcitic dolomite, intergrowing calcite cementation after fracture cutting the karst system where asphalt exists, conventional thin
section, plainlight; f-Longgang82—4231.22 m, “piebald” bioclastic dolomite, silts and asphalt filling stylolite, casting thin section, plainlight;
¢—Tiandong10—3783.88 m, “piebald” bioclastic dolomite, saddle dolomite, conventional thin section, crossed nicols; h—Tiandong10—3783.88 m,
“piebald” bioclastic dolomite, massive intercrystalline pores developed in karst system, dark red light of matrix (allotriomorphic dolomites) and clear
oscillatory zoning of euhedral and subhedral dolomites in karst system observed in the cathodoluminescence images, casting thin section,
cathodoluminescence; i—Tiandong74—4156.60 m, “piebald” bioclastic dolomite, minorburial dissolution exists in the previous caves, casting thin
section, plainlight
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