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Abstract: The study systematically characterized reservoir characteristics and highlighted primary factors controlling
reservoir tightening based on cast thin-section petrography and petrophysical analysis of core samples from five wells,
including well G119. The research results show that the Lianggaoshan Formation sandstones in the central Sichuan
Basin exhibit fine-grained, well-sorted texture; however, lithofacies vary significantly across different systems tracts.
The transgressive systems tract (TST) is characterized by quartz sandstones and lithic quartz sandstones featuring high
quartz and low feldspar contents alongside unstable sedimentary lithic fragments, whereas the highstand systems tract
(HST) predominantly develops lithic sandstones and feldspathic lithic sandstones. The quartz-rich sandstones of the
TST is collectively controlled by the forebulge gentle slope setting, distal provenance, intense hydrodynamic winnowing,
and “relay quartz supply” sourcing from the weathered horizons of the pre-existing alluvial plain. The sandstones

exhibit an average porosity of 2. 56% and an average permeability of 0. 11 X 107 pm?

. Intense compaction (accounting
for an average loss of 83.5% of primary porosity) and early-stage pervasive calcite cementation (observed in 25% of

samples) are the critical drivers of reservoir densification. Dissolution is poorly developed with a thin section porosity
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less than 0.5%) , and this is primarily limited by the scarcity of soluble feldspar, rapid compaction rates, and
insufficient organic acid supply from adjacent source rocks. By contrast, reservoirs relatively high in quality with an
average porosity reaching 7. 56%, are developed within distributary channel sandstones with low matrix content at the
base of the TST. Excessively high quartz content increases the risks of wear to drill bit and hydraulic fracturing
operations. HST sandstones, which possess higher feldspar and lithic contents than TST sandstones, offer better
drillability and stimulation potential, serving as promising succession intervals for future exploration.

Key words: quartz content, genetic mechanism, sandstone reservoir, Lianggaoshan Formation, Jurassic, central

Sichuan Basin, Sichuan Basin

SIRMESC R a , maiH , s, 45 1P XU 2 38 B L LD S 6 2 ROWUARRAE S I LB [ ). Al 55 R AR, 2026, 47(3) : 972-984.

DOI: 10. 11743/0gg20260317.

ZHENG Majia, GAO Wubin, HOU Kejun, et al. Microscopic characteristics and genetic mechanisms of the Jurassic Lianggaoshan Formation
sandstone reservoirs, central Sichuan Basin[J]. Oil & Gas Geology,2026,47(3):972-984. DOI:10. 11743/0gg20260317.

DU Z R 2 2R U v L 2L 8 e B 7 e 4
K 1958 AP NI R B 4 5 #3142 2 7 Bl v L1 LD
B U 2 B TR E AR I
T RAFF I o 5 2B AR N it s LU A 5 R Al R
AR T2 1010 HAE500 & 7= B R4 45 2
O MR RN AME B IR E AR B KL ER A
Y- BUR K M . 2019 4F LK, Bl 5 i Ll 4 0T
TR, s LA Rb 25 OBCh B AR B AR,
2020 4F 1 LA AR AE N ZR BT 3 il (ot i L 4 —Berp i
BOM B RY 75308 T FL1J o KIS I B o B R
SR, 3R H =S 2. 65 x 10* m?, H P=iiiiE 6. 70 m?,
2022 4EEFRE FL101 -, 49 B e 240038, 4% H 7= il &
26.88 m’'", 2021 4F AU —F B b IX P22 1 AR I
LT AD A B o A AR H =3 112, 8 o H =S e
11.45 x 10* m*?';20234F 1 A, [ A A7 P b X
T BT T R A A S T e THEF K, 3RS H
H126.00 m*, H #5445 77 % 10° m*™, 20234E 12 H
JUFRZA L i IX 28 1TOH 7K S 78 1t g L 4 e J2 R
AP R ZLMAR R B P 20,00 Y, £ O IERD A
HRAER R T I A, SR 3R T TR 5

fith 200 T 2O K 29 1] o DXt s Ll 4 <
R RN R Z —. RETSZF IR, 2 &2
() B RRAIE B L 4 R R AT R 9 0], 2R
TELLT 3407 1 « OB e L4 — 2w b i 25— = f i
UUBL, Z W IR LRSS ST b A A SRR AR K
JUZRAN) b IX 3 28 f K L AR R, b &
AR b XA T A T R S 1
BT RGN D T BORD AR A 3 B
L E SRR A A AR R — R (B
A R R A D WAHE . @ B it
FUWW A2 D1 7 22 AW 1 0 TR R (H A A i

WUERAE A8 2 B AR /0 RN 2 b 2 A AR AR 25 4, 190 29 1)
AL S DA S A SRR ARG O RN | Bk = 1248
ALY N A6 2 GO0 SRR AIE 25 18] 2 A B0 B A
) F& SEATE FH R i 101 152 225 0k oA A 2 B0 AR RN b b
DXt e LU D 5 U ) B R SR8 A e 25 AN
TR A AR AE 2R R o AHEZ R, 1
X e RIEIR B (L AR 29 1000 m) , A 95 1
o (L PR AT 22 B Z B A R R B A 22 5
AR 1he.

P e, AU H X G119 45 5 TR A0
Fol B A R R AT, FERELL I A
[ 02 (D 1] v e X v L A A 7 o A B A B P
BB 5 A A R SR R IR O R 5 @ 2 i s 1L 4L A
T BURRIR 1Y A A SRR A 2 U LR R B R R
], PR B0 AR R L S B2 4 R DU R i
o LU 2LV R 2 i TN % S5 S B 2 A S 4

1 DU R R s A

e R S i DR L L A Rl 0 B P i, DU T 2
o AR P e AL DR T — & = A - W1IA AR DT
O G B HR B X s L 2H R TR 23
— B B =B, Hoh il BON SR AL AR
H RN E TR B Db D AR Az
T R U I B M = B K K b
B b RO DU g A R - TR,
IKIRFRGE i i J o (P 1a) o SFT1_E AR 1L X 5
IEYIIRIX, B, U 28 = Al o3 i il b
A (b)), PR R0 AR R, — R B2 [l 7 10 ~
20 m 1| rb i DX T i i A A9 TR, - 22 Ho
B, PETREE — /N T 8 me



974 £ i

c Pis6t A 119HFF (IEHR) A1TH A305F A21FF
T0 [k Zaw] GR/APT HA] 4% [AC/(us/m) o GR/API [ #1E |AC/(us/m) . GR/API 73] #7E |AC/(us/m) e GR/APT JHTR 71 | AC/(us/m) o GR/API JIVR] #PE [AC/(ps/m) oy
2 | 3 fiero Tsol(m)| HE [0 20| 0 180](m) _’{:’*‘Jﬁ 2020 o 50| (m)| il 550 oo 0 Tso|(m)| i [50__20] Ts0](m)| il 350 _100]

2 550]

12 560}

25507

2570[. .

Pt NS AL ON i S

—

P23l " "

2560]

I
|
i
|
1
|

2 580}

. 12 240
A e

3

i
PP U SN ST G e W

12 590]

[
S

2 250}

TR

W\W\/\WM

2580}

E

Es

[l
4

I
.

)
1710}
& TST
1720, . ..
SB Ll

" 70 2590} - - 2 zm“
" = / \ & =
\ — ] \ o
\ 2600} — ! En b\ e o R 270]
\ ==t 1 =
i =ik ELL B L
hetol = ° [2 280
2620] = 2 2907

Cl ] e = e

|
| LU
=
__
—

[T [

[
S
~

|
VZ 1670] Y e
P |sB _ L =
3 mx(T_ s
- I
1690} %

ST T T

I
L

0

2 200[=
2210}

I
A~
|
i
|
/I

|

o 1

[

I
WWM

f

|

S
0
',

LR BOGER IR WEGE  OOFIEGE  WEOTE R RERK O BRAE ABAE
VR ZWOTER B G i B b B4 L it PR
e W SAWTER SRS SRR SR

N N (o KT (o ) O I = o B Al LV

bl HITi YD e piEe ke MWBRSE  frekes BTRERE REEEEE

BT DU RS & s LD AL DU 3 A (a) V2 7 R B (b ) KRRl 231 ()

Fig. 1 Sedimentary facies distribution! (a), sequence stratigraphic model (b), and sample distribution (¢) of the Jurassic Lianggaoshan

Formation, Sichuan Basin
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Fig. 2 Sedimentary characteristics of typical distributary channel sandstones (a) and beach-bar sandstones (b) in the Lianggaoshan

Formation, Sichuan Basin
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Fig. 3 Grain size frequency distribution histograms of sandstones from different systems tracts in the Lianggaoshan Formation , Sichuan Basin
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Fig. 6 Photomicrographs illustrating typical diagenetic features of the Lianggaoshan Formation sandstones, central Sichuan Basin
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