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The application of sedimentary microfacies on the fracability of tight sandstone

reservoir in Chang 7 member of Longdong area in the Ordos Basin

Abstract: Objective Sedimentary difference is a key factor in controlling reservoir heterogeneity. Analyzing reservoir
heterogeneity through sedimentary microfacies is crucial for oil and gas field development and sweet spot prediction,
and it also informs the evaluation of fracturing in tight sandstone reservoirs.There are many types and complex
lithology of unconventional oil and gas reservoirs in the Ordos Basin, and there are also many controlling factors for
reservoir fracability. At present, mechanical experiments are used to comprehensively characterize fracturing property,
but the research cost is high and the experimental process is complicated, which is not suitable for large-scale oilfield
development and use. Therefore, this paper attempts to analyze and compare the fracability of tight sandstones with
different sedimentary microfacies from the perspective of sedimentary microfacies controlling lithology and reservoir
development, so as to provide reference for oilfield development plans. Methods Taking the compact sandstone of
Chang 7 member of Yanchang Formation in Longdong area of Ordos Basin as the research object, the different
microfacies types are identified through the data of core and cast slice, the mineral composition and structural
parameters of rock samples were obtained by X-yay diffraction analysis (XRD) and rock mechanics experiments
quantitatively described the fracturing property.Results The results are as follows: (1) Two sedimentary microfacies,
namely underwater distributary channel and sheet sand, are mainly developed in Chang 7 Member of Yanchang
Formation in the study area. Among them, the single sand body thickness of the underwater distributary channel is
greater than 2 m, and the sheet sand is mostly medium thin and thick sand mudstone interlayer, and the single sand
body thickness is generally less than 2 m. (2) The composition and structure of the two sedimentary microfacies
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sandstones are obviously different: the content of carbonate minerals, clay minerals and heterobases in the sheet sand
microfacies is relatively high, the particle size is finer, and the sorting is worse.These differences are the main internal
factors that cause the difference of tight sandstone fracability, and are the basis for judging the fracability of tight
sandstone by sedimentary microfacies. (3) The fracability index is related to the composition and structure of
sandstone. In terms of composition, the fracability index is positively correlated with quartz mineral content and
carbonate mineral content, and negatively correlated with feldspar mineral content. In terms of structure, there is a
negative correlation between the fracability index and the average particle diameter ¢.The larger the particle size, the
higher the fracability index. The frac index was positively correlated with the standard deviation of particle size,
indicating that the worse the particle separation, the higher the frac index. (4) Through grey correlation analysis, it is
found that the degree of influence of sandstone parameters on fracability is in the order of carbonate mineral content,
quartz content, standard deviation of particle size and average particle size from high to low, while clay minerals and
feldspar content are in a relatively weak position.Conclusion The results indicate that the higher the content of
carbonate and quartz and the higher the standard deviation of particle size (the worse the sorting), the better the
fracability. The finer the particle size is, the higher the feldspar content is, and the fracability tends to be worse. The
grey correlation analysis shows that carbonate mineral content, separation and particle size play a major role in the
fracability of tight sandstone. Compared with distributary channel microfacies, sheet sand has higher content of
carbonate minerals, worse sorting, and little difference in quartz content. Although the microphase particle size of sheet
sand is slightly finer, the average particle size has a relatively minor effect on the fracability, so sheet sand as a whole
shows better fracability.

Significance Since the standard deviation (sorting) and particle size of sandstone particles are controlled by
sedimentary microfacies, and the content of carbonate minerals is directly controlled by sandstone thickness and
indirectly affected by sedimentary microfacies, the change of tight sandstone frac index can be judged according to the
difference of sedimentary microfacies in practical engineering, and the working process can be simplified.

Keywords: Yanchang Formation; tight sandstone; fracability; sedimentary microfacies; distributary channel; sheet sand

W E: IR EZRREFREEEAENXEERZ —, AR IRMA RS0 BEW 3 FUEE % 2 im A
HF & Ffg BTN EEZEFE, I UZRATINEED 2 ENTERE, UFRSHEHME R MK
RKEKTBHNEZDEARARNE, ARLEE., WHAEFRATEMEREEMS F, FIHALE X 4447
4 (XRD) i, FERERFNERINBE D 2HRNT MRS FMEMSE, HEGERNF IR XAMKMKER
BAZ M ERENERRTEEAN T ERE. BEREDE TR, RO &M EREHTH AT E
BEUITAR: EKAKTEREDEFERF AT 00 Ef R 2 FARMAE, T FARMAZ 6w
ML, EMHFEEARZR. SRERDAEL, 2RAENTFHREEA, 2R EH, RRATHOFE LT W&
EEMR, #ELCEE), TEAUBU SN ENEREGE. RRETYEE. HEL A ERZEREFEMEXNE,
ExkzaE. FHARBREAAMANL. REXBKINMEARRLETWEE. WEL AT ERE. REZFHK
TEREEDETEAMNREERR, BERLERDATERERE EG ToRAHE, EHTEHR, o THE
FR A E SRR ERE. REXABAMEES, BRETHEEXH EEERLELS, HEXAAMMEESH,
REBE D2 AMEEHRNEF IR T T UREARMAEZRRAMBAEDETERET A, AHTERE
oI A

XA KA BEADE; TEAN; ARMAE; amAE; BRE

hESIS: TEI21 CEMERAKG: A



0 5l

H A A B BRI R L N H UM R B ARH I BRI R SRR B CRIBRRESE, 20105 WhiEFI4E,
2013; SKIEMAE, 2014) o XFFRZEARE I TR U, ERZH EERIFRTB JFRSEEREY, ARHE
filt = MK FE K S22 IO A] IR SRR A VR BT 5“7 [ —IE 2R (R4 BESE, 2014) o 9F
IRZ AR I R R Z L AR, MR RRIERIEHIRER A, AT bR A D
AR R AR H R U 2T R TR 2 —

H AT ECE A I RE 2 WE A 05 sy EVESE T ATt 7e, WG 17— RSPt . Sui et al.
(2016) T JRRIMTIEL, SREHEAAIMEIE. T Y& E. FtyvaE. FR. WEEMATM R
DU 9 5 S A0 Al I RVEII RO, € BVl 1 oa A AT R, NGB 2%, AR RPEET; Wu etal,
(2018) FIHHAM S (SEM) ME, TFMGEEMETE. B E . BeaTERFIRIRALEEN ol R R, %
HARAT VA RRIER VY, UOUIETET S RO, R R, RERE R, RIERAAR KM He
etal. (2019) ST ZRHTIE, R T4 et CMIRGUR R oYt WERA. WEEM. K
SRERGE . WA KA1 ) 22 M SR s 48 R SR R AT R R R PSR, DO RN, UG TE . W lfe ik
XHR] SRR R B XIEAE (20210 AL =4k F AR R BEAT BE AL, IO /R 2 it Sk X K 6 3
W Z IE A VR IS oA, TS ECT RERIERANE BHEAESE (2022) 455 =
H ISR = Sy T iR, NER R G DR Y [ R 2 R — R R R MEE T, ANE R ISR
EVERNAES], AR, B IREE R, RN, BUR SRR EE . B T T EUE R A AT R
LAGE, Xt TR R G R BREE . R LB FE o 1 ORIEE L, ZR4RARAE (2016) Al RS R 4%
T RRALERES 5 2 AT I RPE AR IR AR 1 R B REIR ST T, YONE R RO, Wi Bk ), AR 24
RIEAH; FEALREE (2019) WK R R LRSS LGNNI AT, IS A B ML
SRR B B I FE 2

ST )5 S0 SR T S HOR SR & RAE T 2R A 77V LU ACHERA 5702 SR8 OB 78 A S vy L S 6
TREZEB, ANE S B R R . AT, DO RS AR R 2R, R BRE ISy 45
F A PR R R R B TUURME AL, B DAMCE BT AR AL R A T 8O 0 T 28, FE SR TAEh A
R o SOASR R 2 M B Bl 2R s X 7 B b s il 2 9, Sl TR BRI ) VE A 2 R B A
I AR EEAS R R O B b R T TR 2R, Dl BT R 7 et 2%

1 A58 D3 i AR AR

1.1 OO0

FORZ A THEALh G H A, R — D ARSI ANRB I A 2 W00 ] TR E R T 4 2
o CEMREE, 20100 o PRBRRDPHGE SRR 2 M Gt ] as i — S KA Gty ig iy, HOUG W R aR |, XA
V2%, BRSNS fa B, SRV AR IR PE R R B 22 B0k, JR R B AR RE 1 SRR b, e o B B0
BRI K 0K (WRERISE, 20135 5RIGHREE, 2014) o BFSEIXHTIE B AR B 2R 1 DX A7 T BF B ARHBE 1) PG R 34
BARGLE I 1 PR .

PR X AE KA 7 By (K7 BO & —BEWNH— =AM E s CFERSE, 2018) , A4k Eovible’s
B2, BERELEEECE. K LRI, K7 BE=AMITE AR R EZmEs, REWESE. &
WEZE . AERI PR SRR A (R 5EAE, 2020) o ARHE DXIRAR SR IR G UIORER, SER AL 70y 10 ML



HAPRK 7B A3IMEE GRD .

— 1 [ [mes] [H]
FWER G A TnR WA ALY FRKAE

Bl 1 At X Bk &

Fig. 1 Location map of the study area
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Table. 1 Stratigraphic division and lithological characteristics of the Yanchang Formation in the Longdong region
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Fig. 2 The characteristics of different microfacies sandstones under the microscope
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Fig.3 Typical sedimentary phenomena in rock cores in Chang 7 member of Yanchang Formation in Longdong area
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Fig.5 Comparison of mineral composition of sandstones with different sedimentary microfacies
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Fig. 7 The correlation between mineral composition and fracturing ability

A ERME S A S B ERITFIEARKER (B 7a) , fAREER K, ESCEDE Pl REHET rAR
R, AT VAR R T 42 aE P 5, S SR A MR MK TR E, WK T A AT R
AERESKARIY MK R (B 7b) , FE R FEHEED A KA i & AR A A5 KA 1 ) 2 R
AT AR, PRAR AR B 2 (S Y 3 B A AR T R R B AR AT R R SRR M R IEA SR (]
7¢) , WRERERW W/E NIETER Y (Estupifian etal., 2007; BhAKEESE, 2007) , SEMMEINA R TREESAH
A EZE, AR SR T YRR E (B 7D , BRERERH A — AR S E AR AR
W& a b, Hoar R s ma g At = B R R TR B, N — TR R R I A 2,
FEE KA R R L. RS D Ve, X RGEAER N SEE 05 0T R 2 A
R -

42 OO0O0O000O000=xO

EE I Image-Pro Plus 6.0 BUPF XS RD 25 Fr db A7 BBORL BE 0 M, SR8 B0 3 FE b IO S5 M S 8. (]
Friedman #Ei% (Frankie, 2016) 5 AREMEIRRCF SRR (Mz) MFREMZE (o) o WRRME SIS S5
MR T (K8 Fin.



33 33
y =-22062x + 8.1502 y=4.7316x - 1.2388

3.0 - R2=0.1806 3.0 R>=0.1256
€25 ° 225 °
X % L4 Z Ld ° °
Bog L o ag L e
%E 2.0 & T e . %E 2.0 o S
# - o = o .
ﬁ 1.5 . ﬁ 1.5 p— °
e S .
= 1.0 L .3 =10 oo

0.5 ° P 0.5 . ° o

0.0 3 i i i ; 0.0 1 . : ; i i

27 2.8 29 3.0 3.1 32 33 040 045 050 055 060 065 070 075
TR () (2R

() AT RS- T A2 (b TR ZEPERE - R E 53 AT O 22
B8 &7 o5 ERMZ P X &
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Fig. 9 Comparison of Fracturability Parameters for Different Sedimentary Microfacies
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Fig. 10 The correlation between component or structure parameters and frackability index
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