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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, we 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 Yuanbaarea, NS-trending faults in the
central Yuanba, and NW-trending faults in the Tongnanbaarea. 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 enéehelon arrangements (western Tongnanba), culminating
in dense fracture networks generated by intersecting faults in eastern Tongnanba.
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Table.2Statistical table of main fault striations and stress analysis in the structural intersection area
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Fig.7 Stress trace map of the late Yanshanian period in the structural intersection area



I8 & 20 X B\l i a2
Fig.8 Stress trace map of the Himalayan period in the structural intersection area

5 R 3G ATV XA A A5 4% O B R AL

5.1 JGIUHE X 20 5% ] 2H 08 1) G A L 5% 45 A

He BRI, FZR0S LT FE R ZLE AR, o X OENER B R, JFHKE—

SLHTHTYI B, IS A S AR A A, BT AL R EOANWAIIE SN, 1%
ﬁﬁ%%mwwmﬁ,ﬁﬁﬁﬁ%,ﬁﬁ%i?%ﬁiﬁﬁﬁoﬁﬁﬁmﬁﬁﬁﬁﬁﬁT#

B, AT ENW, JESNTTEA £ .

e L1 R IR A 5% . L R IR N 1) T A4 11 2R 4% A« R 4 o 50 2 L Ao 29t 3350
BRE, VIFEZIMEER, ElfEERER (F%) . X HRSEFENBIIIL A T EE.
IR EE T HIE N e o CHARD RSB AR 28 1Y, JEREEMA A LB iz
B R TEEL TEEE bR, s BE A UBLADLR) 77 1k S I RS IR B REEE S AT K B AL
oho B FE, FIFHREEKRE . JFRE LA R TT ALt o0 A i L R 5 e, AN (E 0 o
BEALGE BCRGERTE BN 45 o T AT ARG SB5 BE rAm (8], P2 — kR4, 1k REE i e
PR () L 5% 2 P # AT BT, Xt SR — 4B A, AU R — EHT H B R
M%%ﬁﬁ%ﬁ#%%ﬁﬁw%Aﬁm JUe Ll R T i L 4% % 5 ] 14 3.98 5% Im, FE4E3

O T PR IX ) 4455 BON0.85%Im; Bt i 88 ) 2R BEnTIA3K, 1P 22 X3 AY Ky
Qﬂ#(Igﬁﬁ%%Eﬁﬁ,—%%m$£aE>;%%miﬁk&ﬁﬁm*,¥%Eﬁ
FEMRKPEITE2R DAY s Z44% 2 [R] 1) M AR B R R A e P A 4 TP 22 IX 3. (J10a)

N 0 5km
—

B O T M IX % 7 4 R AE R ALBE L (a8 1L W 13048 DB\l B R 4%
Fig.9 Stochastic simulation of fractures in Xujiahe formation of Yuanba block(a. Fractures in the late Yanshanian
period; b. Fractures in the Himalayan period)



| [EE

#1E CRIK) LT RS K OK EERe CERAD

W b
ILERI R Tt

0

8
7
6
5
4
1
! R VIR (KD K k) R CERH)
F10 M X A R A ik o dr (ask L i dndd; bE LA 4, el 52 Lt
EHE AT

Fig.10 Structural control of fractures in Xujiahe formation of ~Yuanba block (a Structural control of fractures in
the late Yanshanian period;b Structural control of fractures in the Himalayan period;c Comparative analysis of
structural control of fractures in the late Yanshanian and the Himalayan Period >
5.2 JuIUHE X 20 0] 41 5 1L R AR R AR

HX SN NEE 19 22 B IR A& S s T . & SR fEfy &z sh 74,
TCIHE X 32 3 K B 1l 30 pp 7 o INE-SW R K AE I,  IZWIMGE B S e R, i
WA R EUESN . NEEFZEPEBTPIFTEE, ZA W 50 AH S MEHE, 58
MG T 1 SNTA) FINEE [ 15 B AR — 8. 12248 T SN a 22481808, 51 %7 RSN
FZEE, JFE—DY R, JERGLSNIA WK & .

RSN G USRI EE A, e LR R 2R 4 52 ) JR) S /IR 3 P IR )
Mg, BN E . Bl IR A B LY SN ) I 2 5% 2 R T R 4 ) (1 54
LR R RE R T, VIFERMBEZR, SRR mE s (B9b) . Zm£ %
BT 22 B 2 1) DX AR B A AR G s | X IR A I B AR o, 22 2R AR BRI G | [X 248 % v ik
6o%/m, MR AR R AE Y | X 48 % BN 19k Im; 2 R RBE I G 1| X R V) 2 IR FEIA 3K,
1T 5 SR 2L AR P 1| X SRAE B FE ALK 2 5 RGN G i | X R GE I A K FE iAok (2 3|
FFWRAIER]) , FIR RIS R GEE M BE 192K 2 SR RARIR S 1 Il X — 5%k 2
ZEVIRE S AR AR R, BARREEEH X — KRR Re 5 — kR4 R L)
B, B RS B A RGREZY] (K10b) .

e LB B LOAREE S, X e X N R AR AT 1R LURIE T, B P S I 2R



BRI — B M2 57 o ARG DR ZONT BU: 1) 25 25 Ui T2 i ) 5 4 LR A 04 1 PO SR
B, VIEAEOR, R R: 2) B MG R e e LGRS, i < kig
FEPE s 3) LR GE DGR E M N 2 4) Bl AR 4R DU S il S e ik = o 3 (]
100) o FFPESLIEAS E N T e XS R AR, S IPE I DAL L AR ] (R R A%
ZENTED, Juilh i A e N N (1D

NES T X SN2 £ F #9337 (X
ntm%amﬂ L3080 o EREEHKAEH

\

FILLIT 3 [X 3 4 & H AR
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