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Abstract ; Large tight sandstone gas reservoirs in Tianfu gas field of Sichuan Basin were discovered in the Member 2 of Shaximiao Forma-

tion in 2019 and the Member 1 of Shaximiao Formation in 2021, respectively. The proven reserves are 1349 X 10*m®

and the produc-
tion is 15. 7 X 10m’ in 2022. Based on the core and geochemical analysis data, the paper investigates the sedimentary reservoir charac-
teristics, natural gas geochemical characteristics, gas reservoir types and gas reservoir formation conditions of Shaximiao Formation in
Tianfu gas field. In the study area, shallow-water deltaic and lacustrine deposits are found in the Member 1 of Shaximiao Formation,
while fluvial deposits are found in the Member 2 of Shaximiao Formation. The lithologies of the reservoir are mainly composed of feld-
spathic litharenite and lithic arkose, and the reservoir spaces are mainly occupied by residual intergranular pores, followed by feldspar
dissolution pores. The natural gas source of reservoir is mainly from the Triassic Xujiahe Formation. The natural gas in the Member 1
of Shaximiao Formation and the 6th, 8th and 9th sand groups of 1st submember of Member 2 of Shaximiao Formation is dominated by

coal-type gas with a small amount of mixed gas, while the gas in the 7th sand group of 1st submember of Member 2 of Shaximiao For-
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mation is characterized by the occurrence of both mixed gas and oil-type gas. The gas reservoir in Shaximiao Formation of Tianfu gas
field is a large lithologic gas reservoir with accumulation regularity of dual-source and multi-phase charging, fault and sandbody trans-
port, accumulation around the source, and differential enrichment at the channel. A series of key exploration and development technolo-
gies have been developed by tackling the key exploitation problems of large tight sandstone gas reservoirs in Shaximiao Formation of
Tianfu gas field., i. e. » (1) technology of precisely choosing layers under the constraint of high-precision isochronous stratigraphic
framework, (2) technology of finely characterizing sand bodies and precisely predicting target based on 3D seismic survey, (3) support-
ing technology to accelerate exploration and production based on horizontal well and volume fracturing, (4) processing technology of ex-
ploitation and transportation on the ground for the purpose of fast construction, investment, optimization and simplification, (5) inte-
grated technical and economic template for scale and cost-effective development. The discovery of Tianfu gas field has improved the ex-
ploration and development of tight sandstone gas in China, and enriched the exploration methods of tight sandstone gas, and effectively
promoted the exploration and development process of tight sandstone gas in Sichuan Basin.

Key words: Sichuan Basin; Shaximiao Formation; tight sandstone; accumulation condition; exploration and development technology
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Fig.1 Regional geology of Sichuan Basin
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Fig.2 Comprehensive stratigraphic characteristics of Jurassic Shaximiao Formation in Tianfu gas field
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Fig.3 Sedimentary facies of Tianfu gas field and its adjacent region
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Fig.4 Characteristics of reservoir space within Shaximiao Formation in Tianfu gas field
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Fig.5 Genetic identification of natural gas in Tianfu gas field
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Fig.6 Gas reservoir and seismic profiles of the submember 1 of Member 1 of Shaximiao Formation in Jianyang block of Tianfu gas field
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Fig.7 Gas reservoir and seismic profiles of the 8th sand group within the submember 1 of Member 2 of Shaximiao

Formation in Santai block of Tianfu gas field

A AR R T BB ) EAT B BEOY (I 100 BT 20 T B
U5 i AL e 3 TR REAE 28 ~ 49 MPa, i K 4 5 BRI
1 A e 1 AL BE B $ 3t 3~ 10 MPa (950 4[5y It
AT LI U ] D 0 8 Jih AL S i 2 8 D SR Y
T3+ DTS5 M S22 1 2R 2 B W g AR AR A RPALE

2.2 BRESER—HSAERLEMBNXE

RIFAH KRR EEZRBOG R AL FRE
S TE R ER I X il LSBT 5D . Al DA W DX d
W7 J2= 2 KR I Y 32 7 RO 8 ] i R R AR R
T 15 200 B8 4 T AR 27 & AR B4 I B )2 7 3 18]
PRI S A AR PR A B ke s 1A
Ao W R A 75 W g A A ORCRY 40 A s i pR

2,21 iRV R A i AOR R A KA B ER N ES /N Z T R DS EL B I = R %
Wi JZ e Wl E AR s SR A Z % e R R 25 L BUH R B W R

BELOFMARA B TARURE S &2 . RIFAH #E#E .

RE W BB MA@ W2 PRGN 2.2.2 RAMENATRAATTEARG LN

PR B /NRIERZ (8 8) . KA @I W2 FEAKHT
TE T SR 1 W 34 L\ st DXL e XL R AR &
M IX. o 2 Y 38 A5 2 R U B BT 225 AR P R AR
D Sk ALV 2 sy L LR R AL g B TR
F% 15 W7 J2= A 1 R 2 R s R 1) R G X 2 5 S
e FE VD BRI AN A5 D 4 R B 7 2 2 18] 1 - A
AN R AR

RN A U8 Ve 24 D 1 1 T 0 3R AT, 10
RN T % 2 0k B R B R Tl AR SRR .
E L R R EEBRDEZHEL TR E
S ) PR SAZ RS GE TE L XA R Tl R BE B s A R i
ERERETR. RIFKHY B B 8 b4 i i
it 2R REREE LT SRR IR E RS
i1 O W 245 4 (8D L T L T KSR A o 8 i 5 3



924 al H

2023 4 5 44 %

~1400 r
-1435 |
-1470 }
-1505
-1540 f
E 1575 ¢+
® _1610 |
-1645 f
-1680 f
-1715 }
-1750 }
-1785 |

c JQ3t YT207-8 3

i8] / ms

SE ALE

ZQ2 3
ZQ201 FHRIH T o

R

a3
A 4]

e
|

E 2 i =

Ba WEAm  BE

1 GR— [{ RN s AC— 75 P b 25 s RT— b )22 B0 A PH 28 s RXO— i ks b2 L BHL 2
B8 RESHBAHSXRD B 1K 8w HSHH &M EH E Gilm A & WK D

Fig.8 Gas reservoir and seismic profiles of the 8th sand group within the submember 1 of Member 2 of Shaximiao

Formation in Yanting block of Tianfu gas field
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Table 1 Geochemistry and hydrocarbon generation parameters

of main source rocks in Tianfu gas field
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Fig.9 Source rock thickness and hydrocarbon generation intensity of the Member 5 of Xujiahe Formation and the

Da’ anzhai Member of Ziliujing Formation in Sichuan Basin
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Fig. 10 Comparison of pressurization during hydrocarbon generation
of source rocks between the Member 5 of Xujiahe Formation

in western Sichuan Basin and the Da’ anzhai Member

of Ziliujing Formation in central Sichuan Basin
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Fig.13 Hydrocarbon accumulation pattern of Shaximiao Formation in Tianfu gas field
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