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Major breakthrough of shale gas in the Jurassic Qianfoya Formation in Puguang
area in the northeastern Sichuan Basin
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Abstract: High gas flow of 10.4x10* m’/d has been obtained in the first shale gas exploration well Puluye 1 in Puguang area, marking a
major breakthrough in shale gas exploration of the Middle Jurassic Qianfoya Formation in the northeastern Sichuan Basin. By using lab
test data such as shale gas content, geochemical, petromineralogical, and reservoir characteristics, accumulation conditions and enrichment
rule of shale gas in Well Puluye 1 are analyzed. The study results show that: (1) The laminated felsic clay rock of semi-deep lake facies was
continuously developed in No. 3 thin layer of the first member of Qianfoya Formation in Well Puluye 1, with the average desorption gas content
of 0.58 m’#, total gas content of 1.58 m*/t, average TOC of 1.13%, Type I -1I, organic matter, average R, of 2.03%, and average porosity of
3.8%, which is a sweet spot interval for shale gas exploration; (2) The high-quality shale of semi-deep lake-deep lake is the basis for shale gas
enrichment; (3) The key factors for the enrichment and high production of shale gas include high intensity of hydrocarbon supply by the high-
over mature shale, good fluidity of gas cracked by crude oil, and high reservoir space and methane adsorption capacity of the organic pores;
(4) The intensively developed High-angle fractures, bedding micro fractures and cleavage fissures support to increase the reservoir space and
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permeability of shale, which are important conditions for high shale gas production of Qianfoya Formation in Well Puluye 1. The above results

enrich the understanding of oil and gas reservoir types, reservoir space characteristics, enrichment and high production rules of the high-over

mature shale in the Jurassic Qianfoya Formation in the northeastern Sichuan Basin, which has important guiding significance for shale oil and

gas exploration in the study area.

Key words: Well Puluye 1, shale gas, Qianfoya Formation, Puguang area, northeastern Sichuan Basin, high thermal evolution
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Fig.1 Sedimentary facies map of the Middle Jurassic Qianfoya Formation in Sichuan Basin with well locations

(sedimentary facies modified after reference [5])
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Fig.2 Comprehensive shale gas evaluation profile of the first member of Qianfoya Formation in Well Puluye 1
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Fig.4 Reservoir space characteristics of shale reservoir in the first member of Qianfoya Formation in Well Puluye 1
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Fig.7 Correlation analysis chart of shale gas evaluation parameters of the first member of Qianfoya Formation in

Well Puluye 1
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Table 1 Statistics of shale oil and gas evaluation parameters of Qianfoya Formation in different areas in Sichuan Basin
5 H i 1 Fo1° Pz 1 e 3¢
A THhEE Al wEl T2
DL BCUURAN W] AT G — TR W] W
MBI JICE e JICE JesiA
PR /m 23.9 25.2 17.7 14.1
H% /m 3380~3403.9 2500~ 2600 3000 3500
IFRBCFY TOC/ % 1.13 1.6 1.4 1.7
AT I,—1, I} I,—1m, Il
R,/ % 2.03 1.14 1.55 1.25
SERIFLBREE /% 3.8 3.52 2.84 5.43
fitr AR E) 2 2 AHLBTTL, s FEHLAL. AHLBTTL TEHLAL, floREE TEHLFL. AHLBTIL
EWAE Y 1.21 1.20 1.30~1.88 1.80
KBS /m 1431 1502 817 1533
FHEESRE/ (m’ - t) 1.58 1.81 — 1.51

W BE & /m’

5.10.4%10%, 1.3

7.5%10%, 9.8

7.5%10%, 9.8

S 1.2x10%, 1 15.6

St/ (m' - m™)

12629.9

7111

590~1097

756




%5 ]

ERE AR b B R T O T T A 59

32ARUBEESRNESERNXE

DRI ZE BRI A I 1 23 T 1 HE 4 e R i
PR T BB B 7Y 4R B4 B 8 R T 1
PRV ATERTRR . ANPE—F B . ST X 1 #HX
K AL B, A R 4 Y, R T
1 FFIIE 5338 e H X ) X T 2 2 IR D5 3 v B —
I B B, KR B AR A B b IR A O — 1 U
it T Y 2T 2 DA T R A A
I BN,

PR BRI T DUA R Ak, s thilE
HARIHERT, R AT T B R e T
B, PELATUAE R T, AT Eer L R 1
1,0, JR VT R, 34 2.03%, iR 7= S 3R 0L
el O RTUE P &R THIL S W E T, hE
BRI T REMALE (K 4e, ) , BEHARH
Az BRI 78 4 24 s Taa, PR T A v i ELiks
12629.9m°/m’, Wt Fikk. (UBE—F 8. JTilss
X, Hb 2 AR AR S, TR R R
(FR1) . HIEEATLAAS, & ph—id s (b 1
FEAE R AR A X Ta, TUaE S E %
A P T O B R S5

. (U—F 8. JTIlEHX T,q, AT B#h—
E BB, RTUAALBRLATHLIL A £, LI AR LA
rILFIRILA T, MALE IR ™Y, 5EEHIX Tq,
PV ILBR R AL A B 2ZE R, AL
T LA X Tya, R U AL BR A 3 B Y,
DLA PR NI GALER . 0 W ALBR A 5 L
A LA AL 3, (BRGEL S R B R, SRRk

28.8%, IR A AR DU 2 A A Y BRI &R TT
MRRIR, KFAVILIF MR T, FLEREE th 2 hl Bt
JiE T 1 % O T,k S A X T, O
TUA LB R (R 1) o WAL be Ik e
BEWRTAALAOIL ™, B, w6 i A
TR TS INdE G fif 8 2 TR e W B E D A~ T3
T 56 0T 1 T,a, TUE T E 5.

3.3 REABRTESBEFNERZSRH

RTUA 85 R &R T K £ R EL—5 &
Z, TR E S e R T,
Wbk U1 H T, BT & & L2 MR SL8E, Ui
fAEREE . IR M T, Ao
CIRU N i) S ke 5 3 4 D] L N 2 @ Sk
FfRATEE, RSt ER (B 8a) . TiHsE (& 8b)
O 2 424 (B 8c) ¥WEERE, A OEIYIm Al
RIS TR TTEL 4%, HiW BB e &1
(QEMSCAN) £t —2 BorEh -0 8 pisr £ 5
A, TEART YRS AR DR A, T
PAE K B L) 2500 & /m, ERETT 1 3383.4~
3393.3m BT A KRG WK E, ILBREESh
4.6%, T HA R B EIE 2.3%, &Rt
BigE (B 2) , UFSEREEd R T AT TR U1K
i, A OMEERKSEEIMEZE R TR, TUA
KTttt (B®9) , #—%
IESEZ8E A 2R TUA MW EE SRS, Mk,
FRBUBEN K F SN B ik 55 23 MU = B IR e
HTERERETT 1 I T,q, TUa S i A =

B

QEMSCAN
BUEAS

B8 WRETL 1 HT— B TUA MR AR K B FHIE
Fig.8 Micro fracture characteristics of shale in the first member of Qianfoya Formation in Well Puluye 1
(a) =AEHNELRT, REas (b) TURSE ZMEE . mAEMEEERE, (c) X (b) THUERT QEMSCAN M,
RIUE P RTSUZ R R R E



60

WO A B R

2022 4E B 27 %

&9

PRl T 1T — B U R TUA U AR i R

Fig.9 Photo of shale gas emission from micro fractures

of shale in the first member of Qianfoya Formation in
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