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Fig.1 Tectonic setting, oil-bearing areas and well sites in the Maling oil field, Ordos Basin
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Fig.2 Classification of the sandstones in the Yan’ an Formation, Maling oil field
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Fig.3 Photomicrographs of the sandstones in the Yan’ an Formation, Maling oil field
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Fig.4 Porosity types of the reservoir rocks in the Yan’ an Formation, Maling oil field
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Table 1 Distribution of the reservoir thickness in individual exploration areas in the Maling oil field

i Aﬁlx\%ﬂa)% 4 10 4E9 #iE 8 4E7 1t 6 HE4+5 W
X (m)
Jex 4 ~134/44.75 6 ~60/19.75 3~29/10.55  2~21/13.45  2~30/10.21 1~38/11. 4 241
SR 3 ~127/48 3~73.5/26.5 2~27/7.8 4~37/10.2 3~25.6/9.8 3~27/9.5 317
X 2 ~144/37.5 2~76.5/30.6 2~32/14.5 0-~31/11.6 2~30/11.37 2 ~58/10.86 246
X 2 ~150/35 5~62/27.9 1 ~41/14.7 1~33/11.85 1~30/10.7 0 ~56/12 298
BRI 2 ~10/6 2~42/18 2 ~24/14. 1 0~8/2.5 2~16/7.7 2~12/3.8 112
SRR AR AL 6 ~44.75 18 ~30.6 7.8 ~14.7 2.5~13.45 7.7~11.37 3.8~11.4

UL . 6P 4 ~ 134/44. 75 S JEJE Y5 Rl /- 3 S )3
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Table 2 Physical properties of the reservoir rocks in individual oil reservoirs and blocks in the Maling oil field

SR W6 HE 7 E 8 HE9 %E 10
Ptk ® (%) K(pm?’) ®(%) K(pm®) P (%) K(pm?) D (%) K(pm?) @ (%) K(pm?)
A 12.7 ~22.210.1 ~5947 11.4~18.4 1.9~1670 3.4~17.3 0.1~44.8 3.3~21.2 1.6~62.7 6.6~20.3 0.6~122.5
ek MM 13, 14 1421.3 14.1 617 15. 4 22. 4 17. 84 46.8 18.5 53.43
Em BE 7.4~15.3 1.54~16.2 13.1~15.7 1.15~82.6 12~19.2 1.37~17.38
PRIX TME 12.0 6.0 14.4 9.9 15.0 19.1
AAEAY 10.5~17.91.35~48.211.95 ~16.31 10.9 ~46 12.7 ~15.220.3 ~38.34 11.4 ~17.2 2.2 ~66.4 9.1~20.9 0.4 ~656.5
i P 12.5 3.2 13.5 25 14.9 13. 14 15.7 25.0 16. 1 240. 8
AR 11.9~15.95.56 ~164.2 12~18.1  6~635 14.1~19.7 5.27 ~81 12.56 ~17.61.85 ~160. 55.27 ~21.7 0. 65 ~94.3
h FHE 127 46.8 13.9 296. 4 15.1 20. 1 15.9 26. 43 16.7 34.2
— A 10. 1 ~18.310.22 ~216.814.6 ~18.55.07 ~85.6

SEH{E 16.9 37.2 17.2 43.3
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Fig.5 Sedimentary facies in individual oil reservoirs in the Yan’ an Formation, Maling oil field
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Fig.6  Core samples collected from the Maling oil field

22Ny 1 G A L R (ARE Y F A (.= W v L R
PEIREE T R T2 | RS L A 23 R 5 Al o o J2 1
EH(F6C), HIAHXAE 10 F4E 9 WI7E T i [
Ao B TR B Y AL S X X R X
B XA T R X, 7K 3l i, i 2 Pk,
HAE 10 WAL EE B35 R H 5N 18.5% |
16.7% 17.2% F153. 43pum® 34. 2pum’ 43. 3um’ (£
2) 5 b B X T i T i X, 2K 3N g AR L b
X555, R4 TS R B 4 i S22 ) PR e 22 LB L |
BB RILE M 15.0% F119. 1pm* (£ 2)
LIS X HE 8 FAE 6 HATTAUH AR = £
FH, BB = AN A = AN BT A, 120 1
FEAREAMG - I I 00k BE AR 55 YA It R 1 U
DXHRE , R AR T 3l 1Y 8 ik R AL DT,
B EN m S AL e D EE
MBS F AR 0 = A N SR AR 43 A 7E
[N N 0N P RS s R G B 1= | R G B T= R 1 R
R OB A B2 A A 8 I AR IS JEE B8 B9 (8 40 0l A
10.55m 14. 7m 14. 1m, T ZE 7 FIGE 6 B4, 5%
I35 11.83m 11, 28m 5. Im(F 1) . =AM
T2 AR S A0 T 5% X AR LR, BV b B IR 43
LRI 2 STIR R <= BE =37 N i B S LNES I A AL NN
FRIX, HPOAR 2 LAZK R 43 3t 1o 1 AT LT AR
RE R - BURLAD A FE s EE KA
FLAYE, UKL A BE RS B 12 b 46 K - rh AR

ARFVFERASHE 23, — A N an 2k DB D AR FL B
FEFNB 38 R WA /N T = A R DU R A

GE 4 +5 WK F WRE = AT (L S)
FE D T HE— A5 3V Aty TR U TR RS T
ZIPFRALARE R NIRRT . ARSI 5
W2 JUARE T A Y R RS S0 R
g0 AR IR TS TR E KU e i B 85 I TR IR B
JIF LA IS DX I AR 0T AH L ] S Ak — e BT T AR ) e
ik EMARIEEE /N
2.2 HE1ER

PR /NT 2000m 15, He SEAE T2 16 B it 2 FLBR
FEREARAY T2 R, e SEAE A o B =2 54820
%= S TPV EE SIE A S S SEINYEIS
AAERNE AT, m X R E LRV ]
WUCBUN 3, YR 5, i T is TR BE B 3
A, BB R A S IR, LU E R A
R R IE TR SRR B8, BURL 2 8] DL 24 fil ok
F(EI3A), EXBCATERBSEH AN ERM
TR RS BRI K, FL R R R
RMEFEARX AR (B 7)o idbIX BRI X =
DURUH Bl #a15 1932 B A it (R e B W o, b HEL R
DA TR R DX, AR B A A, X 4
PRI BETTTRR Py R 0 K, JHE L B RE B AP B 370N
— RGBT FLIR R s B A e S AR P s (TR Y
T WAHRE AR /N SR T A )2 B i B v 5 s 28 43



2019 4(3) TPIR 223 F i B ik FH PR 2 %90 22 241k J2 R A E 5 81

BB L AT i B2 IO A 8 AL, 8 2 B0 FL B 0
K AN A2 B 2 4 S A R T R

X AE 2000m HIR A2 A7 A FL R B8 K ) S5 0 TR SEAT
1E, A RES R EMALIR A B A XL (K T) .,

LB (%) FLBR (%) FL B JE (%)
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
58 M—m—/0/——m———— 1000 ——m@™Mm—m———— @ 1700 —m————F—+—+—
T REX X R X
1050 |
O Cegm
100 1800 | i
T
1585 - 1150
o EID
~ 5 ~ ~
E - E1200 E1900 |
) & o0 i =
JiS, b &
K 2 'ﬁIZSO S
1590 | ov g
L@ 1300 2000
B @ offEEEmEr
o
Dgﬁ-" 1350 m g
T
1595 ° g 1400 2100
DDD
By 1450
1600 L 1500 - 2200 L
FLBR E (%) FLBR BE(%)
0 5 10 15 20 25 30 3 0 5 10 15 20 25 30 35
1300 T T T 1400 T T T T T T 1
1450 o wm
o
L oo m
1400 | EnsrEn
a 1500 o0
o
1500 f e 1550
~ =} O OpEfEn ~
E E
‘]R( 0O 0OmmR @(1600 -
= o K o oo
1600 o omn
1650 |
et
[m]
5 IEg
o 1700 gy o
1700 | %0 ootfa g -
1750
1800 L 1800 L

BT ThUe A PR X AL S R OC R K

Fig.7 Relationship between the porosity and burial depth in individual exploration areas in the Maling oil field



82 UL S R R I b (3)

ThU 3l TH DX PN )2 e 4 ) 22 B 07 L H
= BRI BRH o IR A AT, RIERFSEIX
WYL OR Y, AT LRSS Ry = 4 i, A
B B WIS (Rl A1) — I AR -l iR —
BT H AR (B 3A) . B Fi 47
Wil (e £1, DYSEIR IR ) — 3 AR I — B 07 il
A KA B S — T OOE AR  — RE U SS (4
JeR) (K 3B.C), C B B L W2 (e
A1, DSR2 ) - E 8O i 6 kA = AR
45— YR E i A7 41 (3D F) B0E A
ABIES (K 3E) »REBRRES (A5EmR) . B4
Yol s Y s A L ] AL Ga /N BT it BRE B4
F A7 0 R 45 4 {68 i A 1) FL A 2R 35 AL
W BT R SR AR AR AL . C B IR S
B BEARIT , 322 DI R R F 5, O EL ph
VERTJG I fb T figk A R o A0 8 TS 1 D ke A 9 22
AR FIURL R S5 1) , 76 Ui A ] L AU A A
AL, fEAFLER =S B 4/

AR B R B K B ) AR AR X R e
A1 LR (D AR e 21 T 04 il X AE 22 21 R AT =
BRERAETAIR IS, HAMZEHP LT
AR 33 S8 A BT AR e R AR RO A HILIRR AN
CO, st = FL UK IR e s ) o K 5 JE 5%
ANEEE FIURE K et U A1 JRC 45 ) ik SR B ) 45 i
VAT ORI AL LI Lt D AL A A ki
LR AR LB

LR M S W il T A 22 20 1 ) e AL B o
ARG A R LA B JB0RE 22 18] 9 56 2R S5 3R B I b A
FRTAEZ R T | SR RS M -

Kot B IR A S PR AR
3 4Eip

(1) THIAM I AE 10 4E 9 Jh)Z 4 A A R K
AAWERE APRAE T IER BHES +4 )24
MPCAERKAaDE Kafaua b5, mXUS
JBRAWE R, TR X LA SR 5 FH A A 5
W, WA IS Y B R 0 W Rk R
W25y, B IZFLBR 2R A DL B R Rl EFL R N AL
FER AN FLRE

(2)WFFEIX P AE 22 20 ) 4E 10 R4k 4 +5 ],
it 2 AL 3 S B2 B o/ o [] — IE I P B I
BRJGIX R XL BE A i b LI DX LB B A 2%

TE Ui TS R 301 P9, A 2 8 2 R AR A T
MU, TR 82 1 BLALBR AR BB R BRIl
RE-SG 68 J2= UCLE B R A O, N 1 LB Y 3% i
P, TR R 1 =2 5K

(3) S22 LAk JR W PR 2 WU DURR B 058 MR
YERIRZE G, TP IRIX AL IX 9 IX B,
N PP 7/N o O i R PO VA B Tl N/ A R 9
ERIEA  REEYITER S . BEST XA 10 S = 5E 4
+5 WL EAT 1) P SR T 1) A R TR L, DR
A R AR A 5 £ DRy PR = A AR 5 1 ik U2 A
NIy b AR e A g e R A
TGN, TE S AR A A PR AR, BESEIX
fit V2= I A R B AR, e S A R 245 11
i JEYIVEAE 22 | W i B i IR e

SEH:

(1] B, EBiRE, BRI, 5. SP/R 217 A0 D04 1 X K 8 Jil1 2
AR SUTBURARRIE [ T]. A M A, 2015,27 (2) .70 -
76 +91.

(2] D2 ZE0)R e, A5, SRR W A b 4R i IX PR B S AT 9
JHZAL%)2 AR ST FLBR B [T]. AR S TR,
2010,24(3) :24 -27.

(3] fa4:d, Bog, SKIETR, 45, BR/K 2230 2 MRAFUH X 48 22 41 3 9
TZH H JZ X L SBR[ 1], SRR HL Bk Rl 2,
2012,23(2) ;291 —298

[4] B4, PVD sk dede. S AL = X AE 10, )2 FRE 2 H
FERIEZE 1], Hb 54 ,2015,51(2) :395 -404.

(5] Z=6I5F, 2HE, FHF, % Didih B = X IE 10 )2 500
FEEAT[T]. AMRIRA A ,2007,29(3) 2377 -379.

[6] DFEM, KBS, T4R, . SIS E P167 JEIXHE 10 MEFE
TERAE FI X HUM [J]. A9 K AR <24, 2012,34 (9) - 170
-172.

(7] BB, ok, AOIE , 45, S0JR 22 3 23 b T 04 il FE 40E 22 41 J53ih
B[ T]. HUFEER 2007 ,81(10) 1407 - 1415.

(8] HERIEAL, Tk 7o, #0025 SRS W M SRRl Pk 2 42 7 b
SRXTAEZZ 2 F i A [T, 3l b3 A% 4, 2008 , 10
(1):63 -71.

(9] AarSCHE, VRAE, XU, 45, ThUA i At = X VAT A i 2 ) U &5
BHUTIFE[T]. AEdR,2010,31(2) 1274 -279.

[10] ks, R4, BREESE, 45 DUd il AL = X L4 Y8 ~
Y10 W ZOUBREAERIGE ()], AR IR R A=k ,2006,28(3)
185 - 186.

[11]  Ztib4r, B, BRer s, Dhid s M E 2241 3E+ B/ N2 DU
WFFELI]. TLDCATTRAA B 2E 4 2003, (S1) :6 -7 +4.

[12]  EFHFF,EE IR0 5. S8R 2 04 083 [ & 2 3

R HLZ T RUTBUAR R BGE[J]. MG ) 22 4R, 2007,



2019 4£(3) TPIR 223 F i B ik FH PR 2 %90 22 241k J2 R A E 5 83

13(1) .70 =77 +96. (18] #AZS 4 JRIHTRl REHE. ARIU AR X 1l A= AR J s 7 4y
[13] BB, SAee  ASwIRH 2. SRR 22 1 43 i 5 04 3k I 4E 9 31l )2 WrlT]. Al 57 % ,2006,33(6) :697 - 701.

MIMSIBFEWFT[T]. VIR ,2008 ,26(2) :349 -354. [19]  BRA ALALTE. e R Bt 93 IR AR 2 R = T 416 2 4
[14] B, ING , RARKE 5. SRR Z 70 b E 0y I E 10 Y24 TER AR Z [ 1/0L]. VIR .1 -12[2019 - 06 —24].

MSISAFIESPLIE[T]. AU EE TR 225 i ( AR FL 2% [20]  #uicte, FhEE S T MEAR , 45, 4535 K 2 b 5 6 b IX i AR

fii) ,2009,36(1) ;1 -17. TR 5 A TR R AE [ /0L ], DLRRAA 3R 1 - 11,
[15] Z240 MissBF, XIAKE. SPIR 22307 40 7y gyl FH A2 K20 1< 8 IR [2019 -06 —25].

BEMZEBCEERLT]. A0S RS HT,2006,27(2) . [21] A3 EdR VP, A5 WEVE IR 200035 31 1 6 T 15 2R R 41 4if

209 -217. IR SRR R [ T]. R M BRFHF,2019,30(4) 468
[16] HAznz. DAL= IXFE 10 BEUTRUR I K S i J& AR ERAEBF —477.

FE(J]. FE%,2018,36(4) :98 - 101. [22] tpaks, i, R, & SEMBE TAER T AR S
[17] AEBRE ,ZRoF, Tk, 45, BUSI A6 ZFLBR A5 1 K FABREZREL)]. AR 5T & ,2004,31(6) :47 - 50.

B — LU ER IR 28 4 T A il K 8 R B[], (23] BRE®R, B, BB, % ZRIT 0 2 HRK X H 2= 16 % )2

A1 R AR M T, 2015,36(5) 774 - 779. FLBRARAE Begma R 2 [ J]. A4 ,2010,31(4) 1566 - 572.

Jurassic Yan’ an Formation reservoir rocks in the Maling oil field, Ordos
Basin

MENG Kang" ** | JIN Minbo""**, WU Baoxiang'*

(1. Northwest Institute of Eco-Environments and Resources, Chinese Academy of Sciences, Lanzhou 730000, Gansu,
China; 2. Key Laboratory of Petroleum Resources Research, Chinese Academy of Sciences, Lanzhou 730000, Gansu,
China; 3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The Jurassic Yan’ an Formation reservoir rocks occur as one of the main oil reservoirs of the Maling oil
field, Ordos Basin. The characteristics and controlling factors are discussed on the basis of core, thin section and
SEM analysis. Vertically, the Jurassic Yan’ an Formation reservoir rocks in the Maling oil field are graded from the
Yan 10 oil reservoirs upwards into the Yan 4 + 5 oil reservoirs, and the sedimentary facies has witnessed the
evolution from the braided stream facies to the anastomosed river-delta facies. From the Yan 10 oil reservoirs to the
Yan 4 + 5 oil reservoirs, the quartz contents in the clastic rocks gradually decrease and the feldspar contents
gradually increase. Correspondingly, the grain sizes of the clastic rocks become finer, and the reservoir thickness
becomes thinner upwards. The physical properties of the reservoir rocks are generally influenced by the source
areas. For instance, the North area, South area and Zhenyuan area near the provenances have good physical
properties, while the Shangliyuan area located in the lower reaches of the river has relatively poor physical
properties. The reservoir rocks in the study area are now in the lower diagenetic degrees, i. e., from the early
diagenetic stage B to the late diagenetic A. The compaction and cementation lead to the poor physical properties,
and the dissolution leads to the good physical properties.

Key words: Ordos Basin; Maling oil field; Yan’ an Formation; reservoir rock; controlling factor



