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Abstract

Bedding fractures are well developed in tight sandstone, and the existence of bedding fractures
has a very important influence on the formation and distribution of tight sandstone oil and gas
reservoirs. However, there are few researches on bedding fractures at present. In this paper, the
definition of bedding fractures is redefined and the recognition of bedding fractures is compared.
The occurrence characteristics of bedding fractures and their influence on oil and gas distribution
were preliminarily studied through outcrop observation, core description and microscopic ob-
servation. The results show that bedding fractures are generally developed in high energy hydro-
dynamic environments such as river channel, sea (lake) bank and beach, which parallel bedding is
the main type of bedding fracture development. The bedding fractures along the dark streaks be-
tween the sandstone laminae, and the cracks generally crack along the cleavage plane of biotite.
The existence of dark minerals results in weak laminar adhesion. Beddings lead to weaken the
bond force of laminae because of the existing of dark minerals. The hole development condition of
bedding fractures is better than that of the upper and lower sandstone laminae, and the occur-
rence of bedding fractures changes the physical properties of the original tight sandstone, the re-
servoir permeability with well-developed bedding fractures is 3.01~18.95 times of that with un-
developed fractures. Influenced by these, bedding fractures become an important channel for hy-
drocarbon migration, macroscopic bedding fractures control the lateral migration of oil and gas
between sand bodies in tight sandstone oil and gas reservoirs; microstratigraphic bedding frac-
tures and structural fractures control the migration and distribution of oil and gas in the single
sand body together. The research results are of great significance for strengthening the late stu-
dies of tight gas sand bedding fracture, improving the success rate of prediction of “sweet point
zone” in tight sandstone oil and gas reservoirs, and increasing the success rate of tight sandstone
oil and gas reservoirs exploration.
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Table 1. Summary of bedding fracture development in petroliferous basins in China

F 1 RESHSEMERELBRERLER

— — —
Basin WA H JEAL LS i?jé% Iiii% F))T;;%éi i Sedimentary facies References
oK
I AR T =&% o - TR,
A P / JEH5E 70% WIE . ZWT R 2014
Mg S
JIPEK & =BAR WAdE. JE =AM = U TN,
o SURITE RUEGE. RS 4 e AR 2011
JE R 5%
33 QLI
, s o, 14 DRI
IR 7] TR & WiksE, EHE , ) N REBE,
e . ! JEH8% JZHgE, AR/ RGBS
= IIE R 4] =S
Sichuan < H LbgmA 4. R X129 412 2003
Basin 4% 5 93.3%
. - taisse. EE S
e §ﬁif',‘§ﬂ SRREEE R 45% Ko D
B A 3t FE 5% (319%)
Hit 4% | N,
NEER  wwz v EEs 7051% ST
. s Wik, 1999
7 APEREN
Mggu *®P R *EEZ J2 F gk 78.40% Sy iE T,
2011
NP4 =EF T4 - U
A B o FiE 4% 31.75% S IR YA
s KK M. N . SRR KR4 "
b QliiEe| B o JEHS%E BRE T Pedien, 2015
Xiasiwan IEK ALK 8 VAPEEEN S U, S
0||f|e|d Eﬁ E@ﬁ% Efﬁéﬁ 30% 7J<~F%{ﬂ/ﬂﬁ lﬁJq:;»%y 2012
Y ik B 5 , M 9253 . 4
Ordos 2. RRASE T IR 2% B
- I e N N H, 2006
B ZR . X APRaE N . O
ke JBEOT g e WO gy ST
- e Wb e
—&ARTH —— K, 2015
SREMEH BT LT o JEFR4E KE TIE, MTE Ap,
4 aT 2016
. N ZEBR TEESE. K MEELEK DA/ RPN e
N N 45% Koy T 2015
Tuha e FIRE 4t it 4% Mg = BRE, Wi KR iE ERKE,
Basin ! 76 11 A4 JE L% 4% kS EIRE 2003
MR ik #ER / s R Ky PHRES
Songliao 53 - Fyidi gk W& ss, 2 s JIIE . SRS EFHE%,
Basin VI HRbE e F4 gz K FAMTiE 2004
Tarim N THESE  MiGsE. B s o IYPITIE S K5 =
Basin TLIR 2 A H TN i T it 4% s i FI5E, 2016

ET R HAAEBCE A T ARAE, X BUE R A I URUE AN A B AR R R

B
"

Wi, ASSCHEAE

FOFIE A EE SR . i S B R b, X IR BUR RS R B IR AR IRES B R

DOI: 10.12677/ag.2021.113033

386

HERE} A HT AT


https://doi.org/10.12677/ag.2021.113033

HH %

IR HEAT I T S o W T BRGNS ISR BUR b5 vh )= BREE S5 ST 7E, 48 R BUR D S St sy FL00 A
T, HUMBCE A BRSO 55 R E .

2. ErRSERGIH T
21 BIESENENX

A A TR BRI E SOFAGE—, 2 F NEBAERREAT, YONZE BRI R 2 & fiit
FAER, angtIs . BIY. TSI WEIREE, W 0 R S R B R T TR R 24 3] [6] [8] [9]
[10] [11] [12]- &7 23 M= BREEI T B-5 A B AL I A P AN P9 B A J2 B 59 T 50 R B, TR B2 A
D SR R 2 EN BT IR SR [ 18] S AT A B0 2 AN Z B AR AP IR AT 32 30, DN R ERSE R
BV 2 B B A 227K P (N T 57)3R8%([14]

EREE N AN 0 T R BRARINE 3L, 0T R B A2 1 2 T R 0 T F ) SR X — i A TR Bl — B
EE I SRS HEAT 5E 30, M MBLWETEN RIR RN OL. AP0, JRELIE 2482 R M L. N5,
M2 2 M2 VF AR 5K R AR AL AR R SUR AL T AR 70 M BT IR 78 P9 78 B 4
BRI S R, EREARPRE TR - WIEAE, |2 RZWIESUZ Z A HIS B Ra
(G BUH RUTARGS T, & ) #9951 [14] [15] [16])FIRE 12 2 B4R N K & X ik, ik, JREgEnTLLE
HTEE S, BTV AR J2= B 42 i 1 J2= 52 380 3% b b5 A1 FH T 2 S0 R OAR G8 g T (5 (0 25 B0 ) ROT I 2R 4% 5
T SR B AR E Fa 2 52 3 %% Pt 5 A F IV 6 T2 AR 8] ) /2 BT RO (1 2R 5%

22. BIBSESKFE5ERX R

PO RLEEM A R BEAR =M —RARERE, 2 AMIGESEM ARG SE; AR R, 2R
SRPLGERIN T 4%, — R IR, AT ERLECKT 85°). mMERL(NT 85° KT 457, ik
MEREEVNT 45° KT 5)RUK PN T 570 FTLL, “IKF4%7 (288 Wif /N T 5 54, “/KFae”
(1 B R 5 s I 7 TR 225 W) THT (SR Ve 55 65 R0 THD ) A B2 6 R [17] o AE B R Ak (RIS M TS B 1
BbAA), B RN 5% MR DU S TR R B RIAESS FRD e, TR N 5 AR 4 Ay T L (R E I R 45 2R

JEBRAE SRR 7 PP VR T T U 2 B A T 5L 4E . « R H4E 7 BARE AT E B R ECA R E (“K
SR ), EASA R RS & M TR N 2 R AR R R R B, 7R A S RRAE” [16] [18] (KA B
WA M. B, RIS MR KT HAF R G BRI AT REE” , (B
27 “MRAENZESE” . AR R EEES, HARMEA.

3. REBAESHTEHSEMKERE
31 EERESHSAMPIZLE

B WS I JE B A BRI LR TUA R R R TAEM S K. TUR KEK B 2 H4,
JEERAENT T UUASB . REKG I R EH & EEIFM[19] [20]. B NI Bas R, BB
FEIR R AR O R T 8 R X, X S B — st R, TR LA RS R D A
F, WAEREEREGE, WREHEZEKE, N KRBECEEZ[15] [16] [19]. Z AR HREE D
EiEEYESEE, BURMASBMRERA T EEAEM, ool AR @9 i sk B 2 T
EgE. Hur, RECKMBEMSOTRZE, P EEAR g, BRI ST IE K&
JEHEERE (N 1), PN ICHl. B RS AMZ R Fn SRS 22, Z8
BRI EES BT BRI 7000 E[9] [13]. SB/R 2 Wi AL AR RN 5 FEA bty AR RS 6] P RS
b AR 21] .

DOI: 10.12677/ag.2021.113033 387 HOBRBL 2RI


https://doi.org/10.12677/ag.2021.113033

FiRiT F

3.2. BIRSER A HRUMARIFR

JFEEE ST R A EHVIMEC R iT AR, ZHR 2 E4E R § 15, AN ERZHEE
R )= BRAE () 3 2 B BEANIRI[7] [10] [15]. Rk, EH4EMABE SR SEHEN, EHAEEEAER
BRR, MR 5EHEEITRAEXRZEY. WIEMAT ARSI R, EHETERE T
T[T, AR E ARG R, (HILBURIC[7], P47 BB — AR B R KB i, o]
T8 ) AR A S . SR O AL SRR I, R AR R R E TRIE . Ui iE . KR
TWTESFPURIAES, & EBREGETEI UL, V2 WP SR AEUTRA B I R B 1) DR, AR UTARBA B 2
RS R B I E N E

4. RIEBEFHEPHREFRTS

HPAN e S AE DM EE AT REEVT TN B T B, ASGERS/R 2 M i = 8 RIE K AL IE ] )
T 5 Sk A SRS G, 0t 2 BREE I B AMRA RS AT 7 OEAIR, S5 S A X A DS, 0 R B
SR WAL REAT TR TC. RO HALRE ShEAT 180 TR A e B 5%, X = B 4% X SOV R ik ik
AT VWIS AL IE B TSR S AR R AL, B B TR R R L ERE, KN=&RIE
KRN, VBB W, EKARZIRE, 2SI RIE K FIH LA RIFHIX .

4.1. REBSEFEWHFE

FEKAAE AL X R & = AN A AU, A iR 2 R B 78 = AN RT S0 DL, /KR 43
TSGR R e I OHURK R miiE 2 ER S, FERKE A LHEER., FTER. JulREH
R S Z B R A,

Bk MK, EHEZKE THE. MDA PATZBEEUCA SR, BLREE, &R
MR A SRR AS H 2 A /D I AR B JE AL M) E By EW, B4 IX OB A7 7E NE-NW [11544%, {H
HEEUb (LK 1), S E RS — M 0.07 46/m, /TR A EZEE42Y 1.05 s&/m. JZBEEE7E T
HhEESkh 2 BIFRIRAS, MEE S RN EIEA BRI — 8, BEMZ BN T 4~11 mm,
BRKRZBEIER] 2 m A4 . JZFESAL U E IR ASRIT (LK 2(a)), 48% KT 1 mm, 4%
S, SENTFEIE, 4552 A EFATOLE 2(0). % RS ERRIE 24, S, HEHE
R RS B b J B S % FAE — i [R5

(cm) N\ 100 200
W 1 1 1 1 1
—
——
—r
100

200

@

Figure 1. Field occurrence characteristics of bedding fractures in sand body of Chang 6 member of Donghanhe formation
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Figure 2. The 6th section of Cuiping Mountain in Yanchang County. (a) Hezhangjiatan Chang 7 sand body; (b) Bedding
seams open along parallel bedding; (c) Y11672893.14 m, gray-black fine siltstone, staggered bedding; (d) FG1, underwater
distributary channel, 2712 m; (e) Y125, quartz coarse sandstone, 2822.65 m, parallel crack, crack about 0.76 Mel 1.5 mm
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RS, SRR ; (d) FGL, K TAMSAE, 2712 m; (e) Y125, A%HARsE, 2822.65 m, F1T34E, ZLH L 0.76~1.5
mm
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Figure 3. Microstructure characteristics of bedding fracture. (a) X110 well, buried depth of 1500.52 m, length of 7 segments,
dark bands developed in the sand body; (b) X110 well with buried depth of 1500.52 m, length of 7 segments, biotite and re-
servoir space of transition zone; (c) X110 well, buried depth 1500.52 m, 7 segments long, intergranular holes in flaky biotite;
(d) X110 well, buried depth 1500.52 m, 7 segments long, intergranular holes in dark stripes.

E 3. BIBLERIMEEMFHIE. (a) X110 F, 18R 1500.52 m, K 7 B, BB EHER AR L E; (b) X110 #, #IR 1500.52
m, K78, BEZE8RIEFHETE; (c) X110 3, X 1500.52 m, K7k, FREBZESHFHRETFL; (d) X110
¥, IR 1500.52m, K 7E, BEEKZKLGEHAIRIEFL
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Table 2. Comparison table of permeability of rock samples with or without bedding fractures
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Figure 4. The crude oil migrates regionally along the macroscopic bedding plane (fracture)
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Figure 5. Qil seedlings of Chang 6 member of Triassic Yanchang formation in Angou Township, Yanchang County
and its relationship with bedding fractures and structural fractures
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