R e fa il PN Ea e il #5048  HF2M 2026 F4 A
JOURNAL OF NORTHEAST PETROLEUM UNIVERSITY Vol. 50  No. 2 Apr. 2026

DOI 10. 3969/j. issn. 2095-4107. 2026. 02. 001

KFSERFAANEERIZN SN
B FFE R EE R =

7%7 3&21,3‘%‘ @lvé%/)ﬁla%’z %l,ﬁﬁﬁl’gﬁﬂJfgl’{%ﬁﬁUZﬁ,
C 1o v [ 7 R I A A R R TT & ST B, DU 1 AR 6100415 2. THRE A R 2% T A ML S T & TR 4
I E L I SE 6105005 3. FEEGAHOKFE MR F SRR, W1 A 610500 )

OB RN X A B A SRR R B A UK R AN . T R AR (R AR AR AL R L A
PRI OGS A LB 5 7 A L85 U A AR AL 8 DT 45 BB L ARG A= 7 I RO L F 5T KR X2 58T 2 TR
U S A O R R PR R L SR AR L R T 2 G T A D B (DY B B A R A A3 X AR PG S R UK 4 A
FRAE P ER M X DA F= AR L AL X 2 PR K B AK R P 2R AR S R S AR A B BE R AR RN A AR A = B
B = BB IR A U BB B . = BB A LT 2 T AR D TR R A L R
JEHE 1 FE AL 5 000 B kT DAY L RTDHE i) 3 L 45 26 A At 2 2 1), AU 750 s DX it S22 0 M 00 T T A Ml DX o s SRR M IX R
T A A R T — 1 5 45 R0 5 K R 290 R 2 T Bt (U ) R )22 0 J 30 2 A9 00 D00 B R 9K /< 2R 8 i 48 438 L 4 1) R AT 2%
PR o 25009 B i o RO DR T R T S A R R 200 S A R A A G DR G 2 S R KO
VTG P AR KB A3 AT AR J) 5 R AL T b DXt 2 0 P 2 S s S A R A L AT 40 T 5 DT 2N AR A 0 4 R 2L Y S 5
iy 3 2 O R AR Rz B AR L UL 3l G 5 2 300 78 O 0 Y B ML R R TR A AR . e DX R D B R G A
A L 4 o P R T i A R 3 2 T Y B L I DR AT I AR TR I A
il S A AL 1 SRR B AE . A SR O TR T 5 O W e SR IR L R T DK Ml X2 5 T L ) R 2 R I

XHF.
X @ W OEVRECE WA BUBCERE s 4 R U B s KA 5 U1 2t
FESES:TEI22. 1 XHERFRIRES : A XEHS 2095 -4107(2026)02 — 0001 — 20
0 5=

B R BRSO B AR R AL R AR A TT IR X R R IREE IR R B R | T AR KA
A it L R AR D] = S A G T L B AR 2 R T R T R 22 )2 AR S A B R
3B E . S B S RIT K TR B — e O M B A PRI A 7R SRR s DX IR B PR SR
22 H It A g ™ Tl SCUR . 3% WA i AR 38 Al A0 5 T A O B (O I Bl R ECEE RO R R Y B 4R
W,

R TH 2 Y B B0 R A IR A = o O A A R A R R X OS2 e B
TR S IR rh AE A A8 18T PH Ml DXORIAG 8\ AR 3 Ml X, A6 A e RRObR M X 22 R K 2 VORI Z . AT
RN Ml DX K FG TR G A0 5 2 URRAR 28 L A2 R A R R SR SIS RE AR AR o T 0 OV % L 0 2 4 3 Ry
A W) A5 R AOML S 4 T 2 AR AR A0 S R T = A W B TR = A O BURE AR 2 G A AN [ A AR
R TT AR MO F) Je A7 A5 AE e 25 [0) IE 8 06 2% 5 X0 4 PR A R8N o A Sk b oA 1 vb— 1 g b DX 20 52 30 4
B = O AR LB A T 9 2 B D B R B B T BRI ok MR T 5 R R R ) ) S A ek P
JRE B s QIN Shengfei 551* 5% F KSR T HBERAL 277 15, 43 A7 11 o b DX 200 53] 4 K 4K AL 43 R[] £ 3%
FRAE A RAR R 4 1C, /nCy LiCs /nCs AETEAT P AL, RAR A B Ak [ (0 3% (6% C,) 43k 5 1] v 3l

W75 HEB :2025 - 04 - 01 ; 45 %8 « X\ i 7

EL2WAB EHHKAKRBEIL A I H (41872165) 5 4 FE A7 I 74 36 A H 402 FRHE IR H (20230301-09) 5 77 [ A7 3l 74 5 90 < 43 2 =) 8}
Iji H (JS2023-036)

EEBN A RA995—) T W, TR, 22 G E 5 Bl <6k 2 10 7 | o .



A dt A W ok % % W 504 2026 4F

DX YR AT AL R B — B, 20 G 20 R R SR UL IR R AT K T AR 1) 32 8 5 AR A A “E R AE
Wk AT ROV IS B, bR RLRE A A 11 G 34 5 29 DU B it 22 80 Al ok R 42 ) DR 3R L W 230 D B i
JRE AL Z R B WY B 2 BOE A A SR e T AR e R R A 9 A U ik 3R
i AL AR o A1 S 57 4 NUE B 6 204 T g 1 28 WM A [] L Ik 45 4 R i 2 80 5 6 T2 W0 P 1 OC &, 47 B0
b 25 fith )2 LMk S5 4 43 S0P

b =B GG B DU 1] e Bl R R A i L A S R R AL R TR SRR M DX R b S 1X 2 Y
Bl YRR AU UM 2 S RO ] ) R S DT TR . TR AR AL R AR R L R A R Y
AT HURR e A PO SRR AR R RLAL S D BORE AR A I S Rl L BE S SOK A R SR AR
Lo SRR S 73 K SRR 25 0 B 80 S 5T 2% o JEEL Y S R SO R 28 e e A R R R S I RO R
26 S SR 33 Sy SRR il DX 20 ¢ T 2L B30 0 % 90 38 AR 0 DX 30 R B0 O B RO R R S %

1 X383 i BE L

RN DY 1] 235 1 oS A D0 )1 235 1 1) ety B o ST 22 1 b vy v 34 B IR 22 7 40 38 A 6T
G LA 1)) o RIS H LR DU 148 $h 52 B R A9 )1 48 15 BA T, P8 42 e R Ll AR I PO 1A St
K53 R TR BH L a8 RO O\ AT A 5 A IXE IR AR 1.8 X 10" km* (WLE 1(b))

D52 0] 40 Sy v B it AR DR, HB 2 S BEAE 900~1 200 m 28], TREF AR 9 5 F AR B 88 A w4 .
T =SS E WA RRNEEHM OLE 1(0) ., ZE S 2R 2 s M Z Y IR0 R 30, 041 75 4 &
B — B R EOR PN JE DRI E A R R AR A R MR R AE R 2 K AL R o Ry 6 A
BL O —— 75 B Hov 20— B 0 = B A B DL R B R ARV SR AR O A R B A IR
TRAD A SRV S E B RIS 2 s 40 T B D BE RIS BE LA R B 0 = N A £ R B KT
A3 U RO DU A B h iR AR B K A A K A E A R RSB I
5 D0 BEAR 3 b R e A B — B A R A B RN DU R 2 AN BT KR X 0 Y B B R
FEAY b0 B A

2 ABERA
2.1 RKRSHEFLME

R A 77 0 3 el A - A 8 5 SRS 4 W) SRR A 20 DU B L LR I B S OK T A AR L 2>, A
B A A SR T AR B L A B LR 2D R ZE R U2 I F UL 2 Ca)) L2 R
BEIK U2 M2 32 H R £ CLE 2(h)) s 7 60 X He 5 AT “ R b 43 X7 B ASK 4 A A L 7 348 a7 B L 1X
PR B DI OB I MBERUE) I L U364 42 RO IX LK 2D F R 22 S U2 2 3 5 87 BH 1l DX 20
DU B LA AR T A T ASOK 3 AR AE L A DL O T AR R AR I DL 25 ) IR ARTROK TR O
2.2 RASHUERRKE
2.2.1 RIRSFHIE

RARZ AT IR R AR SR BB RLZE B A M RN A . RN B RIS &R 2k
SARFER RS SR, RSN F2 . JR M b B e R B A3 B0 L d5 w8, BT BH s DX H e AR RO B
85.52%~86.49% ., F-¥J R 85.83% s LI EA T 7. 692 ~8.58 %, F- 3K 8. 0226 (WLl 3(a)), 4
18 R\ A3 %5 3 X BE AR B B T 66. 94 %6 ~89. 41 % . 3K 84. 56 % 5 L BEAR BN KU F5. 35 %
~9.61%, ¥R 7.17% , KIFAH Y B #H IR (Co ) IRBLA BN T 8. 38%0 ~28. 08%, FHH
13.2320 (WL 3(b)) . R THERE(C,/Cio) A T 76.19%~91. 68% ,F-F 2 87. 40 % . J& T #4111y
.

RAR S )7 38 28 7 3 8 W R R BE JTAR B o 6T 4 031) % AR /< 28 0 0 ol PR) e o 4 R L e ik [
7 2% Pt A U R S A R o iy B A 2 R R L 2 R R B B R B e N s £ ik (R R B A AR 4

.« 9 .



52 M SR KR A G I 2 I BB S I e R i R R R

(10 B ST A R L B AR W IR R A R T2 A B B R DL — 2800 B S ek [ R T —28%0 h
SRRV T — 2800 Tl B AR RS 20 D B3 R AR AR ot L 2 o A5 o e A0 I Al [R) 67 3 43 301 ol — 43, 73 %
~—35.80%0,—27. 77%~—24. 62% (WL 4Ca)) , F v, fif BH Hby DX 1 < A8 sk [ 467 22 43 33l ol — 43, 73%0 ~
—39.80%0 (0" C) Rl —27. 77%,~ —25. 65%, (8" C, ) 5 &8 BRI\ A1 3 M IX Jog e 2504 Bk ) 7 2 40 33
—42.24%,~—35.80% (¥ CH I —27. 40%0~ —24. 62%, (8" C,) , B AL X KR AR K Bk [fl v B il B A —
E 25 5 AL A A RKOMORT /N f 37 55 b DXRH 5 T 1 350 17 PH b DX R SR S0 TR 407 38 B 8 A 7 . JRRF /<0 HH e 50 77
F 31X 20 DY B s e SRR Bl [ 43 28 22 079 C, <87 €, <C™ €, <" Cy FY BB [ 137 25 480 5 R AE LI 4 (b)) L L 4
Ao RRAR AN\ A 3 Hb X 20 DU BE o d SO [) o R 52 0% €, <Co% C, <C8™ C, <C8" C, IE B [A) o7 R 45 AE (WL 1A 4
(). FET RN Hhu DX 250 52 1A 20 $0% SRL I Ok, TR e L T o e [m) o7 36481 5% 02 IRl U 2 T R ARSI A 1Y
ghIR

o2 b AR
— B (2| g |0
2| 4 DA EES ||| peayi|
/% JE E. Eﬁ & % m ?ﬁ i_\_ g %
ENEZ —
AR 1= 0o DIRE. H—
Z|% zfﬁ g ' awEnE | g
4 F SEF
£ N g 2 o B ERE] o
7
- A DA G2
T RIETE. B
n| [ B BHEAE, X
130 = Tz
B =
B . 8
f ==
| L
= g gfl?‘( T.x s ULk 2 o hks
0 20 40k
B TJ‘ " R .
P e A sl
=2\ 15
=L It [106
EAEARE I -
ATMu| | = L
il Jﬂ; = M
\E} = DL R
~ == #H REOBB
| A — " N
o R BIARAE
B h ==
i
B
o ZH |
- = CRAE | 23
B 127 K i
B S I == KBEIUE | i |
| | e | R ORI Z | 155
g | b L T./'| 89 FEZ HIHEIRK
i B — BKE
(b) ZiPU B e iy it (o) HELZAHARE

= g 1 @ =] ] = =1 B [

VUG EGLR WIS BRRIX FLLEA H4 BEAER R W ilies

B B EH B2 = (] [0

RERE Ve R ZE s HE TN iz fitJz Kl

Bl M) &l X o RFAHE A M &R ERARATA LS AR EGE RIS O
Fig. 1 Structural division of Sichuan Basin. the bottom structure of the fourth member of Xujiahe Formation
in Tianfu Gas Field and the comprehensive histogram of Xujiahe Formation(modified by reference[ 7])
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Fig. 2 Gas-water distribution of the fourth member of Xujiahe Formation in Tianfu Gas Field
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Fig. 3 Distribution histogram of natural gas composition in the fourth member of Xujiahe Formation in the
north and south of Tianfu Gas Field
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Fig. 4 Carbon isotope distribution characteristics of natural gas in the fourth member of Xujiahe Formation in Tianfu

Gas Field
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Table 1 Methane carbon isotope and converted R, data of natural gas in the fourth member of Xujiahe

Formation in Tianfu Gas Field

X 4 M/ m 81 Cy/ %o i R/ %
JT1 — —43.70 0.97
YQl 3 605.00~3 675. 00 —42.30 1. 10
[EZREY YQ104 3120.00~3 227. 00 —39. 80 1.35
YQ104 3 120.00~3 227. 00 —40. 30 1. 30
TF101 3 180.00~3 200. 00 —43. 60 0.98
JH3 3 184.00~3 125. 00 —41.50 1.18
JH3 3 262.00~3 224.00,3 184.00~3 125.00 —41.10 1.22
JH1 3 043.20~3 105.76 —39. 80 1.35
JH1 3 043.20~3 105.76 —42.10 1.11
B[]
JH1 3 043.20~3 105.76 —42.20 1.10
J33 — —40. 10 1.32
J46 — —39.10 1. 44
J42 — —37.60 1.63
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Fig. 5 Chromatographic characteristics of rock extracts from Xujiahe Formation in Tianfu Gas Field
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Table 2 w(TOC) and rock-ryrolysis parameters of source rocks in the upper third member of Xujiahe Formation

in Tianfu Gas Field

w(TOC)/ (S1+S)/ HI1/ Lmax/

TR 5 HEE/m ik y (mgeg-1) (mg-(g-TOO-1) s a3 Eeat iy
1 JH2 3 244,50 WK e A 4.15 5.45 110. 84 477.0 W — IR
2 JH2 3249.35 IR 8,8 1.62 1.24 64. 81 475.0 2 —4f
3 JH2 3251.01 WK B 1.59 1.28 66. 04 477.0 2 —h&E—1f
4 JH2 3253.41 IR G5 3. 84 9. 14 191. 67 462.0 U — Bt
5 PL7 3329.12 AT A 1.92 1.35 57.76 475.0 o 44t
6 PL7 3333.56 AT A 2.63 1.92 56. 35 475.0 A IR U
7 FT1 3431.20  EIRIE B A 0.79 0.19 23. 29 487.0 22—
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he Formation in Tianfu Gas Field

454 YQ1047:

(a) R (o) Wr—EAH

L | L 1 =4 [x+
=R G0N FIEB SR R FIZTI L

M9 RRAHARAARX TR FHRALE
Fig. 9 Types of development dredging system in Xujiahe Formation of Tianfu Gas Field

Tb A L i 5 AR 2% AR B LA 90 it 4 2 () 9B Ui T 0, 2 T A 2 BUB AL T X R AR RIS B R4
F i 1 P A V= B0 A5 R Y S A R . W D A A I A S R R T R TR R T RD RS
IE TR R R OB BH UL . T JZE NS T 38 TR AT Ml DX = b I B R N 0 DY B i )2 R AR T e
SORUBE R TE L 448 I R i KR AR IR N AR BB T AR J1 . KO R AU A T iz K B W= AR
B8 7 27 J22 (2300 43Sy J22 18] U J22 AR DAY BT 22 T e 288 28 (LT 10D, )2 [ BB )22 T 48 0 27 9 2 T 40 8 i 40 i 2
BGOSR AU AR — g W4 1) HR A7) o A 7 Pl 8 1 T 3t X g SR L W J2= ] 5 R AL se o — i se— 2 1l
Ji M DX — 2k COLIET 1(b)) 5 J2 N )2 Sl 2 T TR 0 52 10 A A A 1) o 1 Sy 9 e 9052 AR it 2 1 3 D e )22 32 8 50
A 7 T 78 ) B 3 DX P 0 R AU 3R 4 — BB X 2 B A . R4 G DR AR 438 D8 AR Rl DR 4 R 3 ol PR 4 L DL
FROR IR 5 32 %2 g J2 BAE , i 3t 2 J B s - A7 2 31T 1) 1 408 By L BT 5 by i i IR S E 2D R 43R
Wt J= 375 S 4 IR S0 PE A B AT ) T AR T SR TR G BE B R I R, SRAE MR RO B A N L R B R
AR TEAUH 0L TRES E PR A Bl R A A5 R A — R B R R I R R
3.4 REEH

DRAF SR ATF 2 Tl BB A SR 3R 2 — 0 SRR DY B b 2R i I B 8 U e A T
B KM D Sy JEBE N 400~ 430 mu, He o R M IX ¢ ot 6 00 4 TR BE 9 30~ 150 m, -1 b B A 7Y 8 A
r [a] JEE R S 00 23 A AR COL I 11 Ca)) o A0 T B i B i 3t e 2 304 T f i B 5 gl b T i s i il
P AL B B L e I AR e 1 T A 5 DX B T g PR 38 T 1. 2, AT LR S T AR 2T 1 B R 4 1 I
B R LA 11(h)) ),




B/ | A SRS || I = S 504 2026 4F

4 REEEEHZE
T IR 450 D0 B 2 5 0, R R X e K 43 T 17 0 25 25 W L T R M b R 46 ey B 2

B JICE ML 5 AR S0 A o DA T R SRR S R R N TS T AR T I ﬁﬁ?r’ﬁﬂ:%i&ﬁ]ﬁﬁ%ﬁi&ﬁ

L0 L B R R ARG 22 e A SR B S SRR A 2 I B B O R R

4 YQL02Jf YQL04JF  YQ209JF  zJ13F YQ205IF JT13F YQIOLJf A’

««‘ 4
i
%

w‘ l

,‘ fW}“ﬁ ,
1700(“(‘((“”&& J%M%s )"j‘ it il”;’lt’hi o

i s %&!!)Mwmw' o ?‘JQ \\«?« *iil%“ﬁﬁ?“"w el
o, ﬁﬁﬁ ol W@@W”@%«“f@ N e
e =
““‘W o T o it ' R
Jwﬁfﬁ j} :?fé:(% " $«;';;:\§«‘{@««§é§2«~« ««({@thﬁ‘ ) )g}'»’ '*"‘T(T‘ :
14002%/%%& i s «\(ﬁ!ﬁ ) MW n,z,.’}‘ " i | ‘ } 3
£ Mmm ' (]\»5&1\') e T
= @ﬁ&%ﬁ I «”‘» s @Sl
I i (s
& T’f’Jmva}‘ T et
1600’ &lﬁﬂi‘ ; \“ rn};f;lp el e 1
1 i i
i Z’h\l\; ?] il
T ’W ’f"(’\‘ \‘
i ’Wl B
L i

)
i }”m@

Wl '% (1
'jl)kijﬁm &k(k(((((( (Ul (II \”’ \‘ );’

H10 RFAHEHMEHEEK YQI02—YQI04—YQ209—ZJ1—YQ205—JT1—YQI01 # & &7 & & fk # # @
(HamE WLE 1)

Fig. 10 The pre-stack time migration profile of YQ102-YQ104-YQ209-ZJ1-YQ205-JT1-YQ101 well in Jianyang
Area, Southern Tianfu Gas Field(section position is shown in Fig. 1(b))

N 0 20 40km
—_—y

0 20 40km
—_—

HR R /m

Lo %14 /m

g oIk

(a) BJEFH/rA (b) SR ECF 2 A7
H11l RARRHEXALERFIREATEERAREEAEHTFE LA

Fig. 11 Plane distribution of development thickness and formation pressure coefficient of carbonaceous mud-

et
(Wes ol

stone in the fifth member of Xujiahe Formation in Tianfu Area

4.1 EfERE

FRF AT A= B B L 20 DY B e 7 A A T ) T DL PR 12, TR Ml DX 2T — BRI A Y B g T AR JRE JRE R
PR B B AE VY 1] R AR D 1 3 T R Y R AE L 5 AR ST A vl 5 R AR 0 A DD AR G . 0 = b W BT

N30T, 200 5 ] 2 4 A e 1M AR bt 5 T T Ll B B IR T G 0 DR 858 AR 8 s X B 3 AR
R IECE R R B R P R AR A TR A T 50~80 m, PR 65 m AR X R I A TR

AT 30~80 m, V4 45 m. KN b DXCAR PG A8 M DX 20 U B it )2 & B IR A T 20~60 m, 108 46 m.
?’”ﬁﬁ?ﬁﬁ%ﬁﬂﬂl:kébﬁEEQ%ﬂﬁ%EEE,kﬂﬁ%ﬁ%ﬁ“gﬁ/EJ%T}%”&”%ﬂ?ﬁ%ﬁ“%ﬂﬁ@%”ﬂﬂﬁ%ﬁﬁﬁﬁﬂﬁo R

« 10 -



98 S8+ RN T 200 59T £ DY B T R S0 o ROSORURR I B R R

%

5% 2

((q) 181, ur umoys st uonisod uonPS)[PM [ [-TLS-COd-LOA-Z1L-20T1L-T0T AL Ul uonoas j ny-uondas-qns raddn ¢ ny jo a[1joid uoneingjuod I10AIISII 90IN0S 2181
(DIBENETD BB BB ERH YNy 4T =4 A 1LS—£0d—LOA—21L—20TdL—T0TdL 2T B

11

=¥ HUA UMM DL F@ @A Fa e L i ks Ak %09 2L HIIL L
— = = 3 E O I O B
- [seoscece] [oo e =] [o o 0o oo 7
1
= ¥
- = = o€ £ =
%0119 Y% = : E
el @
%0116 *HEL, & i
a0 080 €| = 091 €] =
%0€ VS AN EL S = 2 €1k | —
%07 "SG T EL %01 "Ly EE 5 = 090 ¢ = 1
= = 5 08 ¢
07 = 5 =7
joced == losze
= = A
= e = 28 o 020 €| = ooz o
= - CIE T = [
= = o =rorze|y
o e |
e Yoot g i v o = Jpooos M il [ %]
oy W - = tozz £| |
(for 4 Sc o { oo Ao W L
12 = 0354 i = tooz ¢ |1
X . s | LS
00t ¢ > — ﬂv UZA4 L 0z0-¢l
M.cﬂ z T (= <o st ol 7|
[ > ([ P OO il 17
; 082 7| == 3 ] <fooog]
Wéo: / S 02z g m M 09T €y,
o = - B 2
= [o07] OO ey = = U867 7 i
12_08) _w e W Jos ool o1 o] _ W Jos w 0S_00]] w w
{4 frv| T ok e e o e s F Gt 7% v 75 ST i _i_mﬂ L
2OV OV OV
4 TAL 4£€0d 4£20T4L JE10TdL
I ¢ S
g K Xl b g



A dt A W ok % % W 504 2026 4F

8t R i, DX 250 D0 B S T A 7K A3 AT AR G 0 TR R L i T R i TG B R IR TR A TR R R AR AR L AT
LR 70 B A AR, A0S S R 1 (65, 72 %6 ~88. 16 %0) o A I ot 45 B 5 7R w5 7 5 4K T v I S i
T it TC B R B DR IR A TR AR X BN AR R IR, R G R R B . R AR R R B 32 % F e i 3 )
AR 5 B A S S N R IR (42, 35 % ~67. 82%) B R K R
4.2 EEWMHE

MR YR 5T DX 7 AU 50 200 0 B i )22 00 3 e e 45 SR R RF b IX 400 DU B SO 00 o i 2 & S e S5 6% 2 W 2 )
RAEAE W BRI ARG R Y ZFLBRE >3, 5% B B R >0, 01 X 10 ° pm? B, 0] BT A & MR I 10
2/ 225002 (W 13Ca-0)) s AL ER b X i 2 3 Pk 5 WP 2 6] 0% OC 28 7 7 W) b 22 031) L 77 /K ™ J iy L 38 4
A RROPR L\ 1 37 55 Hb X250 DY 1 S BE it J2 0 1 S A G e S TR B DX 7 BH DX DA R 22 RE R
F K S AN EE S LI R Z A AAAE IR A OGO 2 TR i 10 a2 BC A R4 i & A LI 13(¢d-D) 5
4 JEFB 4 48 RObR b DCRE At S22 0 1 G T S RN BEARG L 22 77 0K, N A 3 L DX At J2 PR A Al B A R
TERAM A A R AR A LI 13(g-1)) o WFFE XA D AR 3% 30 P 47 L it 2 0 P 0 Tl b A b A0 o) B =
A 1] S P S AR T R SR RS AR I T S M L P\ A 3 b DA B A 3 R 7 R A8 T B
P AP R P LT 14) it J2 90 3 v ) e 0 15 B e DX L 28 T B G R R 0 SR 4 T 1 9 12 B A o
LFLBREEAN T 3. 2% ~8. 5% B ZFLBREE AT 5. 5% ~7. 0% AEA X EUE 1T 5= F 2452 WMol O
A R ) BB A UL 14D,
4.3 WMEEKZR

RIFSHBN EWEKH AR ZEN A RZ, BIFEE R 10~15 m, X FARM = LW BRI/ M L
B E A BHAEE . W E A R R R A KRR R R s BRI R A s B il . i iz
R Y ZLAE X 0 ST AL R KRR B AR E EEAEH LA 15 . R X F2 L F I mmie R
Tva) 0 2L 08 )23 AL PG 1) A2 PR )22 Sy L T 0 T A B S A0 — e o 00 R AT, DXk e s e Oy BLPR B i f
5 AR 1) 22 O J2 (B) )22 196 2l Bsf () A 08 L 300 M 30— R A0, T sl B A e Ok B A /L A R
A0 R T SR RDR K R B G Y e 2O B R R RSN AT DL R i 2 B0 A S R AR AR 1)
16 B P& A R (932 R 38 18 L AU R 1) T2 T8 B If TR) e e, BT J2 R B RBSE 5 K B R B AN R R R B B Rl 2R
B R HE DX 20 DU B 5 8 23 B B L 4 % B 5 R AR AR i C R UL IEL 16, S0 2 D2 1 1 K, B
J2 PRI 0 1 I 25 R 0 B A7 55 7 2 A R s s o R )2 N )2 L O R T2 AR 2 8 T A
FEES 700 m(ULIEL 16Ca)) . FEAHJZ B AL AT . RO AR LLAE D 25 5 03 L b i 32 7% b (R B Rl — b &2
B TR R AT DR KRR BB 108 8, DUFE D IR B R R a2 B8 o 32 5 B He S R 45 0 L 8 2 3
IR, T B )23 3 W B0 56 5L B Lk 4 /0> G R oK — 98 oK 900 L 3 3d PR 8 22 L W —ib &2 & A R &
Pl 2B Ay 24 4 mT DA 3 DIST 1) 3 5 AL, DA TAT IS 3 i 2 1B TR AR 1 . RSB DA k) b B R A R T L
F A Il B BB TR AR AR T 25 L Lo i R R SR D A R R S I e
LR YR TR T 0.2 45/ m W AR F 3R Tk = /8 (ILE 16(h)) .
4.4 FEHKX

BT X b 2 R T TR B R E PR R AE L 45 A 4 2 o R0 e R R AR A A R R Petro-
Mod 1D $ 4 5 #40 S 41 HEAR Sl . K i IX [ WG = Bt A Ofe 28 7 O 00 P o 50 o, ) oty i 22 & A #E A A
FHT SR, PR AR 0 = E W B R IR TR B AR R B E s R 2 AR I B S v 0 Sk A TR R g
WY B, DLAR I Sl 3 A S A AR R B IR BE 2R 2 400 m( LI 17Ca)) s M (1 et vh B — P 8 22 0K, 41 = |
W B R A 0 A AL B BE (1. 3 0 <<R,<<1. 8%0) » T MG AR JT U Ko it 4 21 <0, e 02 FE R ol T 5, £
A (AT BILIR 1 b T I 1 3 ok AL T DA KR 5 B R A A A Y I E A R b X b )2 A7 7
SR oty L 00 5% 1] 2 0 TR T A A 5 1) R B 1 o B AL

LA AR S B I AR TR TR I Y vk 22— R AR G4 U B i 2R R R R K
BEARY)— R BB ARTE 80~115 I 125~145 “C Wi~ EE IX [i] CHL ] 17 (b)), %o By b J5it g 2 B 399 43 591 4
rhOR R R 2 R U R v G S PO MR R DR AR R T T A 2 B0 A ], R

e 12 .



5% 2

M SR KR A G I 2 I BB S I e R i R R R

100 100
°
° 65 o TRIEWRO o o ® 0 06 0oy o ° o ()
80}t @ 25 B % 3’ oo‘g ° o o 80 N ° 0.39 '00 .o
° OEUKE 10 Q@ @ 8 o °g 8 &0 o ° e o -
< © Kt =80 ° ® % o ° S S ® o g
t&’fﬁo 000 Fo° o % QGO o o 338..0 °
= ° o o\... ® © © =z o4 ‘o °f
= o ° > o °©
‘fj 10 ° ? - ‘m{O " . fé 0 ) 9..§$' .‘: ’.. 00® R
(|
<’”1 .o ol & R o Lok B
o ° -
ZUzE n65
20 ° 20 o ki 1
0 HUKEE =10
5 ® /KJZ n-80
0 2 4 ?Llﬁ?ﬁﬁ‘ 8 10 12 10° 10° 10’ 10, 10' 10°
S % BiEHR/107
(a) ZPUBLALBREE—& A EE
10° 100
n=22
10'
90
“ 0 GUKIE n=10 - °
g J| @k s o i ’.. °° oo
10 = °, :
= =z 80 o ..t
5 o 2 °
% 10" r °
& 4 %
oo 70
10° a o
10" 60 - . . .
2 4 6 8 10 12 2 3 4 5 6 7 8
FLBREE/% FLBREE %
0 (¢) ZINBALIREE—BER i (d) P X FLRREE—5 A
10°
n=22 n=24
i WiER
90 o . °
S i e ° o g °®
= o o f o 7 4% L 10 ° °
= b 2 42 2 °
E 50 Lo e L . o
r o ° w10 ' o ° o
&1 8 ,@ o ©
70 - . °
10 ®@o
60 — L . . o 10° -
10° 10° 10" 10° 10' 10° 2 3 4 ,,5“ 7 8
BIER/107 pm’ LB /%
100 (e) FMX BB FE— & HAE 100 () FipX FLRIE—5iE %
© 4 n=10 © U =10
2 =17
© “UKJE n=20 o ° © “UKJZ n=20 °
80 HEKE n= ) ¢ o 80 HEOKE n= o O )
& :;}irz\/j;i; v <O I BN :;lit;t};i; ‘o o /\ﬁéﬂﬁl °
# o @ ° ° £ o 8e J Po
= ° @ o © = ° ©0 o o
;—;60' ° ° . 2° '. ° ;—;60' ° ° o..'. R °
r O o % ®° o R °© r e . & °.° o:
R 'oo'...o. & ° } s ':o'.. ° .0’.." 60 ®
L ° ° L °
RN PO SSEPE ] B A & WO
° e o ©
20 20 —
4 5 6 %Lllfjrﬁ 8 9 10 10° 10";%}:/10*' 10 10'
SR/ % ZiE&/107 pm
(g) AL X FLRRE—& A (h) AL X B3 % —E S
N © U =10
O Xz n=1T
© UK n=20 ° °
Oﬁ’i/kl:: n=3 ° o : . o od
§_10" | ®Kiz n=63 o 000 &° ® °
. i *" e% o
= oo L)
= “Soeg B0
b ° o 8 e
% o, o
B0 o O°
o
oo
o 8
10° ' - - -
4 5 6 7 8 9 10
TLBREZ /%

(@) XL 5%
W13 RFAEAMEMNFMEEENERE &R MMEX A

Fig. 13 Logging interpretation of reservoir physical properties and its relationship with gas sat-
uration in the fourth member of Xujiahe Formation in Tianfu Gas Field
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Fig. 16 Relationship between fault distance, fracture development density and single well test yield in the fourth
member of Xujiahe Formation in Tianfu Gas Field
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Accumulation characteristics and main controlling factors of near-source tight sandstone gas in the fourth
member of Xujiahe Formation in Tianfu Gas Field/2026,50(2) :1-20

Yang Qiang', Jia Min', Li Ziyuan', Yuan Chun', Zhao Zhengwang', Zhang Aobo', Chen Shijia**, Li
Yong®?*, Zhang Yangyang®*

( 1. Research Institute o f Exploration and Development s PetroChina Southwest Oil & Gas Field Com-
pany s Chengdu, Sichuan 610041, China; 2. State Key Laboratory of Oil and Gas Reservoir Geology
and Exploration, Southwest Petroleum University, Chengdu, Sichuan 610500, China; 3. School of
Geoscience and Technology . Southwest Petroleum University, Chengdu, Sichuan 610500, China )
Abstract: The tight sandstone gas reservoirs in the Xujiahe Formation in Tianfu Area of the slope zone
were characterized by complex genesis and unclear gas-water distribution, which restricted the subse-
quent exploration deployment. Based on the analysis methods of natural gas composition, natural gas
carbon isotope, rock extract chromatography, total organic carbon, rock pyrolysis, casting thin section,
unconventional porosity and permeability logging, combined with production test data, the gas reservoir
characteristics, reservoir-forming geological conditions and main controlling factors of Xujiahe Forma-
tion in Tianfu Area were studied. The results showed that the fourth member of Xujiahe Formation(the
Xu-4 Member) in Tianfu Gas Field had the gas-water distribution characteristics of north-south division
and east-west zoning. The southern area was dominated by gas production, and the northern area was
mostly water production or gas-water production. The overall gas-bearing property of the western mar-
gin was better than that of the eastern margin. The natural gas in Xu-4 Member was the product of ma-
ture-high mature evolution stage of source rock in the upper sub-member of the third member of Xujiahe
Formation. The source rocks of the upper third member of Xujiahe Formation were mainly type [l kero-
gen, with large thickness, high organic matter abundance and sufficient hydrocarbon supply capacity.
The Xu-4 Member developed intragranular dissolved pores and intergranular dissolved pores, and the o-
verall reservoir physical properties in north were better than those in south. Sand body and fault-sand
composite transport system were developed in Tianfu Area. The thick carbonaceous shale in the fifth
member of Xujiahe Formation(Xu-5 Member) provided good preservation conditions for natural gas ac-
cumulation in Xu-4 Member. The tight gas accumulation in Xu-4 Member was controlled by factors such
as source-reservoir configuration, reservoir physical properties, transport system and multi-stage fill-

ing. The difference in source-reservoir configuration controled the distribution pattern of west gas and
ST
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east water in the plane of Tianfu Gas Field. Whether the difference of reservoir physical properties in the
north and south could control the formation of effective lithologic traps, and the high-quality transport
system composed of faults and stably distributed sand bodies provided dominant channels for natural gas
migration. Multi-stage filling created a prerequisite for the formation of large-scale gas reservoirs in Xu-
4 Member. The southern region had the characteristics of high-quality source-reservoir configuration
controls hydrocarbon supply, physical property controls trap type, fault sand transport system helps
transport, and multi-stage charging controlled enrichment. The northern region had the characteristics
of high-quality source rock supply, vertical fault transport, and low-amplitude structural accumulation.
The results provide theoretical support for deepening the understanding of near-source tight sandstone gas accu-
mulation and guiding the subsequent exploration and deployment of Xujiahe Formation in Tianfu Area.

Key words: near-source tight sandstone gas; accumulation characteristics; main controlling factors; Xu-

4 Member; Tianfu Gas Field; Sichuan Basin

Sandbody architecture and genetic model of typical shore-shallow marine beach bars in the Ledong Area,
Yinggehai Basin/2026,50(2) :21-35

Yan Han'?, Li Hua', Zhou Wei', Zhang Chong', Fu Wenjun'

( 1. Hainan Branch of CNOOC (China) Com pany Limited , Haikou, Hainan 570312, China; 2. Col-
lege of Geosciences » China University of Petroleum (Beijing), Beijing 102249, China )

Abstract: The shallow marine beach-bar deposits are crucial reservoir types for natural gas development
in the Ledong 15D Gas Field, Ledong Area, Yinggehai Basin, South China Sea. To reveal the complex
internal architecture of the reservoir sandbodies, the gas group [l of the first member of the Yinggehai
Formation(Ying 1 Member) was selected as the study target. Methods including petrographic analysis,
laser particle size analysis, well log response analysis, and seismic attribute analysis were employed to
investigate the sedimentary characteristics of the gas group [l in the Ying 1 Member, clarify criteria for
identifying single bar boundaries, conduct architectural analysis, study the genesis of the architecture,
and establish architectural models. The results indicate that the sediments of the gas group Il in the
Ying 1 Member exhibit high compositional maturity and are dominated by fine-grained sands, developing
contiguous beach-bar sandbodies distributed parallel to the shoreline. The beach-bar sandbodies are clas-
sified into three hierarchical levels: composite beach-bar, single bar, and accretionary unit. The criteria
for identifying single bar boundaries can be summarized into four types: inter-bar beach sand, inter-bar
shallow marine mud, differences in well log curve morphology and thickness, and elevation differences
between adjacent bars. The sub-gas group I[-2 of the Ying 1 Member developed three stages of large-

scale bars laterally stacked seaward, while the sub-gas group -1 is dominated by isolated small-scale
.-



