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Abstract: Tight sandstone reservoirs within tectonic intersection zones are shaped by multi-directional, polyphase stresses
that generate fractures of variable density and scale. These structural overprints, superimposed on porosity variations from
sedimentary and diagenetic processes, introduce strong heterogeneity, complicating reservoir characterization and prediction.
Accurate delineation of fracture networks therefore requires systematic analysis of the geometry, evolution, and genetic
mechanisms of intersection zones. By integrating field structural measurements with seismic interpretation, it constrained the
spatial architecture of intersection zones and simulated fracture variability across subregions. Stochastic modeling under stress-
field constraints captured directional deviations between individual fractures, reflecting the intrinsic randomness of natural
systems. Results indicate that during the late Yanshanian, NW-SE directed compression dominated, producing NE-trending
folds (Jiulongshan and Tongnanba anticlines) that exerted first-order control on fracture development. In contrast, Himalayan
deformation was partitioned: NE-trending faults developed in the western Yuanba area, NS-trending faults in the central
Yuanba, and NW-trending faults in the Tongnanba area. While Yanshanian folds primarily governed fracture distribution,

Himalayan faults became the dominant control. From west to east, fracture intensity increases, with mechanisms evolving

from single-fault control (Yuanba) to more complex fault bending, inflection, and enéchelon arrangements (western

Tongnanba), culminating in dense fracture networks generated by intersecting faults in eastern Tongnanba.

Key words: structural intersection; stress field; fracture; sandstone; tectonics.
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Fig.1  Yuanba and Tongnanba blocks in the structural intersection area
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Fig.2 The characteristics of structural superposition and reformation in the structural intersection area (the surface structure of the

top Xujiahe Formation)
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Table 1 Statistics of the fold stress analysis in the structural intersection area
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Fig.3 Analysis on the dominant azimuths of the two limbs of the fold and the attitude of the axial plane
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Table 2 Statistics of main fault striations and stress analysis in the structural intersection area
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Fig.4 Structural stress analysis using fault plane striations in the structural intersection area

RO =N = ]

IR NEES I PSENNE NI Uk R B cRLIR bRy s

UINCEE S SE N e S
ﬁ*%?ﬁ*ﬁ%ﬁﬁi[ﬁi%%?ﬂﬂé@mm



o555 1) FE KSR R S XN

1Ak Fe Hoxh 2485 K R R 1867

PS5 B 1] B B 5 15 R AL 7Y 1) 4 3 10 )
Fig.5 The NE-trending Malubei anticline dissected by NW -trending structures

T 5 B B 5 A, 2R A R B L ep B R AN R FR
TERE - AR — 2 DLAR B DS, PR A e 1T 1L fR
B ol W 0 A s A ER L WA R R B
SN 7 N A NG SR | WSS R R N T g B
T mE L ERY R T MU T &8RS, I M
EABELETTRE=2%2 L, IFEXEIIE%
BB J3 Xl 38 7 A8 A Ry P AT N G 1
A S I R R A Al . S e B OK B 1 i AR
FH 35 R a0, oK A L o BB K i b R A
W, I — o E Ui e db 2 8 R db AR ) R
MILESGEEZRB L LR GEpE RS R .
R L Ok B Lk N SR T AR T AR
K H R B 7 T Y B RN A OIS 7R A R
S5 0 U RS AL ORS00 DR L AR T R A
KA G, AL AR 1) 4 3 BRI A P ) i i A R
w%@ﬁhﬁ%%%%ﬁﬁﬁﬁﬁ%ﬂmﬁm
AR FR B AR 1) 0 B S R ek L P 1) R
WY EE R TR T (B S). 5 R, v
W f T L R A el B Ak A= e 2R RE T B R
] B AR 2 TR 51 b X e, I 8 o HUIX e
S5RE L M EE Y RN kT W
332 HTEBHUESRE 10K B0 oK A AT
PRl I R, 2 b XA T A s B R T L (B

AR P sk 25 o T A A B R . B LR ] 6 A X S Bl
Fo %2 S, (H K 2078 10 Ma R 3% sh B T . [ i),
ESR Fl i K £ 24748 42 90 7, I By B K B 1l 3 e
WM S R At AR m i LA T RAIE, B
TH—rp it (29 33~12 Ma) 22 2§ R 2] 7 1] b X d5
(TR A% W 45, 2007) . & I F1 % 3k (9 (U-Th) /He 4 #%
R AR R T 3K — AR % T A0 8 (Il AR A A
2008) . 1| P4 i fiti 75 43 Ma 42 A7 B PR [ 71, 1 HA 1] 7
T TY L3 e e A A L B R e D )1 2 b N

i g % 1 b M X R JE 26 5 N ) 1) L8
AT, R IO XA 1 N ) B D) R R 5 A IR
b Ml X f 4 3 T A% DA OC L 1Lz Bl DL T
Hiy X i 0 A 1 G B 32 R AR AR AN U1 L
Jal %, 4 0 LA AR X PR TR s B o LR
T B B, 2 X 08 Al 1 2 R 8k sl OF B sk
WA N N T A1 3 DL P R i =
T A 0 0T, R B Ll A 3 AL T R TR B IR A
MF%%%%%*#F&%@@M@%W%
SH ) KL X NNE & EW K& NE [q 35 # & &,
I IE WL — & H b 7R 1) B 24 R0 RS 4, AN AR R 28 - XL
A B BUE Y BRI -k R AR Ok Bl
PRE 2R G KA o X, iU e Il
ARbCVE M e 1T A i Al AL T A X



1868 i BR B 27

http://www.earth-science.net

51 %

AT 2D, SR A O T BRI 0 L e ALV ) Y
YA H 1 © 45 1k K 1 B 1 R AR T ORI
B AL AR 1w e P ) A 0 FRORE B, R
LU AL VS ) B AR 7 ) PR R O T IR T R = 1k 9F
A 351 b A F i AR B T g 4, K i)
PG ) 3R A b AR O A R g 5 ma R i 3SE IX
0 (3l R L IXCHR ) L T B NNW ONW K3 EW [i] 5
I kB — RS0 A0V 1) A 78 4 RN D 2, 1
2 b 2 T A R b T e AT F AR e T
1Ly A8 3 HE T R 5 ) R 3 s I D P I (L e 1 b Rt
Frd G — ) o UG AR 1) 35 A EAT TR A B
P4y 3 2290 XA A 3 (e L X B fR R ), R SW ] i
Y5 SEm N &I T, & E T SN [ W24 .

ST IR /N 5 o TR 11 s 3 s I O S g |
PR TG Sh A R md - e e W Tk A K€
TN A SO T 3 vl P v A N 1 3 i N N =2
TR N R TR e N el T R S A S DS
Je 177t 1) B AR 1 B, A 5T X it B 2 T
WSk AR R T, R8O AR B s E X R
B . Ee ABUE B2 BOE B A R i R AE

4 FE AL XN 1 i A

WX F 2 = AT m g b I e A . 1
B R TR 9518 SE-NW (132°) 5 1T ek F 0 A1 07
] i NE-SW (244°) ; Il % K F 0 J7 5 ) k3£ SN
(107). Horb 78 4% 7 B B BT AR 3L 1% SE-NW FI

NE-SW 1y K 30 g 32 % & 7 WU 25 4 36, i
SN R EN N EEEE PRI R
(5 2, 25 6 i T b T A3 A A Oy, SN /R D B
ARG 1L R 32 R & R AT A R AR X
B, B BOK G LRI EW [0 8 , I A I A #)
3 T VT LA B9 73 P X . AR b ol i, o R B -
TG X B e 1L 1 R & A A 3 A Bl (1] 6) . HE L
) 32 A7 B )1 AR A8 3 RO 1 A 3 3 TR A R
M) . 32 B 0TV e 3 W R 1 T ) R e 3 TR R B K
G WS, MoK G LA 1 16 S gk 2L 2 N R A
PR 3 0 B B BEA T L S R 0 ) e &R
i %, o1 AT SN 1] 4 3 A F 07 i 7% 9 NW-SE
], BT JE J 1 SE-NW [i] 14 385 17 77, 1 56 7oK 6 1l Aip
2% NE [ () #4385 4% Jay , P i 5% XU e 1L 35 4 L R
EL T R LA K VL ) A X R AR R T 5N BRI (&
7). 5 L VT - W A s e RN K G 1 A T A
WA T B, R S Bl 6 R B s LAY S i O
BRSSO R EL L I B O b R T B, 4k R M
NE 1] SW 4" J&é (kA% i 55 , 2007 ) . 5 M W] B, 75 Al
EIJRE B B b s A o, 38500l K e R B L e 1] L
FE UL 5 5 FF 4G 1) DU 1) A e L e b AR ok
TN U A N P o N B taR IR o B339
N335 W, A W N ) 3 B OE R A 28I X P
LA e 1 L R AR TR B R S o E L BRI X
S AR NN RN NN A L |
Yok A X AR N LR B L R P R )

L] d [] W [] L] w w w L
o N . : :——-':'_—:_ . - -. -n 0 20 km
= L] bl [ ] [ ] ] n
o L} L] ® - - L] oo
L] L L] L] =
L] L] n
L] - ,
L [ ] - !
» . — ]
0 - [] i
sr i
= i
> i
N :
!
!
| bR
E b 1 R
X Sr XA i e
= n i m
e i S e s e | prm s s =]
: A :
| i
gl o il
ar i n 1 B | . —
i i s L l’ i Ak
i i
i !
i ! i 2
! ! []w
1 —_ . I %
0 i wER - i &
I e i
=l : [ ] st a2y
1 1 1 1 1 L 1 1 1
18 580 18 600 18620 18640 18660 18 680 18700 18720 18740
X(km)

16 3 S DXt B 30 R ) e 2k

Fig.6  Stress trace of the early Yanshanian period in the structural intersection area



5% 5 JE KA A ST X

IV 3 37 15 Ak e FC R SR S 1869

0 20 km
I

[ ]kt s
L

9035

7035
T

¥Y(km)
5035

3035

1035

I Py

18 580 18600 18620 18 640

18 660 18680 18 700 18720 18740
X(km)

7 R 3 S DX e L S YT e 2k

Fig.7 Stress trace of the late Yanshanian period in the structural intersection area
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Fig.9 Stochastic simulation of fractures in Xujiahe Forma-

tion of Yuanba block
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