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Fig.1 Composite columnar section of sedimentary facies of the Chang 8 oil layers in Yanchang Formation of Jiyuan area (modified
after reference [23])
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Fig.2 Photomicrographs showing microscopic diagenetic features of Chang 8 reservoirs
a—Grains exhibit planar grain contacts, deformation of soft grains, Luo 32, 2857.8m, plainlight (PPL);
b—Quartz grains are fractured at the surface, deformation of soft grains, An 68, 2244.33m, PPL;
c¢—Quartz assumes blue—purple, brown, feldspars assumes light blue, and calcite cements occluding pores or replacing framework grains is shown in
bright orange, Geng 166, 2792.16m, cathodoluminescence; d—Fe—dolomite, quartz overgrowth, and illite fills the pores, Luo 17, 2833.1m, SEM;
e—Authigenic quartz occludes the pore throat, Huang 129, 2524.18m, SEM;
f—Book or accordion like kaolinite fills the pores, Huang 140, 2624.64m, SEM;
g—Rose like chlorite developed at the surface of the grains, minor quartz fills the residual intergranular porosity, Chi 41, 2612.98m, SEM;
i—Secondary dissolution porosity caused by partial dissolution of feldspar grains, Luo 38, 2702.79, SEM, j—Intragranular porosity of feldspar
dissolution, Geng 79, 2557.2m, SEM; k—Micro—fracture, Geng 221, 2608.89m; I-Micro—fracture, Chi 37, 2588.1m
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Fig.3 Logging recognition of diagenetic facies of Chang 8 reservoir of Well Huang 129

http://geochina.cgs.gov.cn H1EHLET, 2014, 41(5)



1494 h &

2014 4F

28, EERURZICA M A B IRBOER MR T
FRYIPURSERE 155 , = EOLS 2 D RDsCA ALY
A A2 BORR L, i SR BE B v T AR B0 . ik
FRER I EE AN K B TR BOM B PE AR 22 | gl 41 SE 3
FARS BE AR XL G, OR Y i 1L R 2R e A
FE s S5 P A A R B A FLBR B R A B
HgdRuEm (K4, HHEAFRBEEDY . A
T A B 2 Bos i e sy, O LR
FLBEE R EB B R B 1R M AR, X T 202
T AR LB B 25 1 R 1 stk AN ], —
RGO AR LB UL ] FLBR O 3, BA I IE R |
T M AR, DR MRS 378 S B BTRROR, T AR
VA ik FL B 2 B KA A BRI N AL, W TE 4R, ELFLER
W SRS AR AR AN S8 , DA R R B3 1 5
[
4 K 8IMZAZFFHZAR IR A A

PR

WFTERW] E— A R B 2 7 HUZ ST
)1 T [l AR A R b, AR b B ) By
AL 27 B 28 B R N A A SRR, L)Y THT
A A TE DR DU Ab 5 T AL A SR TR 2 P
T I AN [ B 30 1) 2 S-S BSOAS [ J2 e HAT A G
S BCAVE IR A AR RIS R]JZ Fy
1L B B AT — 5 B ML, A5 AS AR 2R 05
P RLRZ 7 P A R B2 57 JR P
JERGE TR I A VR TR A 7 Ak, I
XD e S A A FLBR T A AL A 4R J2 o
HATE 20, HISE TR B s A e Ay
g o — e R R SUA R, (B IR B R
SACFAIR AT P RAT B A LU BILR e 5
TETRIIAN [R) A 2 S0 i 2 S AR R A e 42 o 11
iR/ RS
4.1 EFrih SR MHE A EHE

JZ A Ry EIAS R 2 4 o S, R —
SR UURBUR I, ACSR I 10 SRR A2 e, 4%
T R HTE R S A TURR Y B AR FL B
VA R A~ R o T i A0 A R R AR 2 A A
AL A 728 A DA T 5 08 AN (7] 14 B BRI 4 1
IO LA (A8 B B N e BT B
S0~ T P AR X T B A I8 2K A 5 R RUOKIR &

100.0

10.0

1.0

0.1

BEE/X10° ym*

0.01

0.001
0 5.0 10.0 15.0 20.0

K4 K8MZ4A R RCAHALBIOCRE
Fig.4 Crossplot of porosity and permeability of various
diagenetic facies of Chang 8 reservoir

B AN R SR AKX R ) 19 7 10 Rk i, fif 757k
PR R IR A5 38 1 T R IR K IR Tty
[F] ) A 1T 22 PF A 10 0 HPR v 0 A B
e R SR A E R — A
R ORIRIG 2 5 A — e 5A AN R A 1
TR E™

HEL 3R K, K 8 I Z AL R Y 2 7 A T
851K 8, ¥ JZ 11 4 FEAL Y A3 T A X 1 T
B i TR B AL T BRI B B, B 8 IR R
SR 8, LA R I 43 BLIHT i — R TT EBIK
— 2 () AR ) T TR AR AR TR B T DU R (R
DT =R i

WA AL I K 8 5K 832 m2 B, —
JERAT CH B R UL A A A — i B e e
AR (E S—a), A2 TR RS Y
UL (ES=b) o it g = 2P Rz T
(DA B S R 1 K, v S A 2 R e AR B AR I
TR 22 kA RIS T2 e 5 1 R 30 1 — e R
WA P AR X S5 A, 38 5 J2 17 LT, 0 42 ) o i
2 (K1 6,5k 166 )27 Fiiab T 2785 m) . iX— i,
X 13 Mg 5t b b T 45 2ERH | K 7
o, 2P R N AR FLA SR Py M b A LR
JZ2 T 301 S R 0 4 R S TS KR B AR 2%
PEAh, M EE R A, TRk 166 2P A Z T i
5~10 m [l N, fiff 2 LIRS Fi2 a5 20 S B Hh AR GHAIG
B, VR BT S 25 R AR I N A DA ik R

http://geochina.cgs.gov.cn H1E LT, 2014, 41(5)



FA1E RS

R A5 < A DX 8 Y2 2 2 PP A SR N S H R A R 1495

P52 SR A oW R AR
a—k 166 714 8,,2798.96 m KA R NIEAL , FAFl LB s b— A e R W2 1 W01, SO . KA ke R ED0, Jritf LR oL, 1k
166 -1 8,,2792.16 m, BAHL %5, 100
Fig.5 Microscopic diagenetic features in the vicinity of sequence boundary
a—Intragranular dissolution pores of feldspars, SEM, Geng 166, 2798.96 m;

b—Quartz assumes blue-purple, brown, Feldspars assume light blue, and calcite cements assume bright orange, Geng 166, 2792.16 m,
cathodoluminescence

Y BN R F  AHE R B (B 5-b),
A R S22 R T Ak AR 3R 31 25 S ok
F 632 S 2 B ANRRE Lo AR L e s
WG TSR AR, B2 B R fxT
P 8) , A 2 7 5L kv ol 1 P g sl . g
e 2T S R D AR A A i e Y, 2
SR TR0 A A R A, T BE R EBUR R 2 B
PEAS 2 30T DU M fif B A AT 4 )2 P B 2 T 1)
WO 3 P PR AR A E AT —3 R 25 B SRR
PEAN, 27 FUTH 22 T B AR IR 5 Mo 25 A A &
H, B 2Z B B B it L, i, 2 A
T St A AR R SR I S A R B A — A R
o g8 HIR , B2 i TP S e s, A
KA TR IR AN X DR B FE 7 Rk g , i 45 )2
P AL AL KA B SRR R R W & AR
by, [ B2 B T AR X B K A P RR B BE i) 0
Bl RASIRAKA T BB UE, Horb i) Ca Ve K A
VT A7 34 I T CO, 23 FE WA Wi REAIG, 7 R ik iR 56
J 235 10 R B, S L, TR 2 VAR A 2 il A
J2 J2 P A 22T RD AR B R 6 s 245 4 FH 2 e o i
U IRAE KT i RV S SR AR 2 I b e
Rk A R, TR R AR A A R R )
Bl Ca™, B 812 TH 5 VA BB IZK T 3Gl

FLBREE/ %
0.0 5.0 10.0 15.0 20.0 25.0
2790.0 T T T T
> >E pm | | -
: "‘:‘ l. ]
> P upp, "
kf > *. L
> »’P .ﬁ |
» L]
2795.0 [ > l* :&
> * L B
> n
| 2 »> } il Hy |
»un W .
? -.J‘
. &

§2soo.o - -

% »{
b 1,
>

u
2805.0 [ ‘ij >
>

> = > = > FLEREE
» > ﬁli.
m BEX
1 1 1 1
2810.0
0.001 0.01 0.1 1.0 10.0 100.0

BEE/10°m’

K6 Ik 166 LB RIS B REER AL C R K
Fig.6 The variation of porosity and permeability with the
burial depth of Well Geng 166

http://geochina.cgs.gov.cn H1E LT, 2014, 41(5)



b J 20144F

1496 r 5|
10.0 1.0
A
A /'
80 f Lad s A
A o
w _-l-'-_-'.ﬂ 101
£ 60 N u = :
~ A =]
# - A 2
= A g
4.0
=27 ]
AA 1 0.01
A
A B
20 A
A [ |
0.0 - - . - - . 0.001
4.0 6.0 8.0 100 120 140 160 180
BRI EE/m

K7 213 A2 S 2 e A B O AR
Fig. 7 The relationship between the reservoir property and the
distance from the sequence boundary of Well Luo 13

B A2 1] UL — 2 P BRTRER S 254 , BIET I 1 IS
Bl TR IR X AT ATE 2P 2 A6 4
AR AVt i W AR R 25 P ) S PR (81 8 ) o

PRI, 2 S T4 ) 1 S A i b A P R ik
ERMCZEAE T FE ST 1 = AR R AR Y e
ERREEEW) O e — AR =Y. SiAb, a A
JZ 7 S AT R R AR IS A A S 1A 2 AR )2
J7 51N B AR A v A A U A5 ) 9 TR B
W TRDIS L AR PN L A 220 A il il 4R 25 ()
([ 8), B2y FLim fh i ) _EAH B &), V1 i
3T T SR D AR ) K Jads R T T O
4.2 R[EMR RIS A BEHE

T 1h1 1) T B A8 AL BT TR AR R R W kAT
B MARAL 42 30 15 57 AR Z B8 722, AN R A 2R 3
HA R AR A, H AR ) E 076 £ B 4 6
T CEIATE AL, RS | 5 R TR A VR
A 2 AR S AR A0, AR T 1T AR Ak
KB T AR AL BRI A 2 2 5 B A R B 1Y
AR 0 A R A VR TS AR R B, 7R~
AR T AT A B AR AN [R] 1 il A A
SIREE Ry DU A 5y FN S5 40 55— s 4 rh
Je WA A VR AL I AN [ 4 s T 4
AP T 2 LB A o B TP T %2
i 2 5,

AT IR M, K 8 B K 7 f Kbz ke i 7 SQ3

3 v T [T ) TR I X 6 B 2R I 2
SRR AR RGO MK 9 2K &M T SQ2
M TAE 17T ) B B[], %o o7 28 L2 ) i )23
S AR R IR

M AT F AR SRR, K 8,32 B KL v 1 T f
JiE TRbAA M LUA T K A b s F K A A B b A
F, K 8 IR TR IR A DL KA A B R R
FBRN A R UL B S E T A T DU R
(A2 T o R 38 n i A 3 B A U D, B
A B AR (B 9) o H R P B 45 R %
B, K 8 il Z Y B AF K 83l )Z (& 10) , &5
FEGA ] b A AR U S5 R R, K . b A B A
EARGEA AR T T 8 AR T
FHEE 240 F 2 7 Pt fHE , B2 A4 T2 R TR S5
e 7 R R A WA 1 2 B R HLIR M K ) | EL B A
VS I i BB I 8, 0 AR (181 8) , iX I iE 1)
J7 AR B AR T E A L, AR T R
HHK 8 WMABINM KA S A —E X R,

I T b 2 A% B8 P R S B0 1 A 1 SR A Ok
B, A v S 3R o T T Y e R T T BRI 3
2 I (B AT e 5 Y R SE B AR (R 8) , 2k
S F M T A KA T, ORI R R A A
PR B A T L B R g TR S s . Hoh
T 8 RPARTTRL RS ] 25402 (8] i 38 K, 7K 30 108
55, T BT RIBURL R B 45 7 AR AN, F T S Y
BE 12 WAL 55, R 8 WA &) T 52 1 2
o MIAH R M, TR 8o A A TE T — AN
IR (RIK: ) B 1AL T AR S ZR ER AR AR BR VTR 8
ZRKAIRAKMRUE = A= s ALBR AL, 55—y S i T
R BT A TR R T — e PR g T R SCAEH
S BCH R SR R B R S 2 B TR
55, A8 A F A FLBR A PRAF4,

SR AL SR B e U A7 — P A I ) A 3 R
T AW AR, BRI IR0 25 55 1 ok s A —
L e R T B A AR v (1] 8) , Rk 2 i)
FEAKAR Y 5K RN B AR S B A, 23 S 350Kh +
WY S5 3 2 78 L HR 0 5538 B oy KA i R
H TR st U I 0 Dk 1) R 1R R M R A AR K
FE L, LB A Ak VB S TR B e
Sh A sl A BB K TP B, 7 5 LR Y 7K
N iR BE RS R R E N 2b 171> Sy SRl | 8

http://geochina.cgs.gov.cn H1E LT, 2014, 41(5)



a1 55 T A5 < A DI 8 202 7 b 2 M SR N U AR R A AL 1497
k145 7133 15 Bk262
& CNL s e I - Riw| VL e Rlw| CNL g
B — ElE [ | E|m
GR|AC |RT {&E‘é Ac 5] ]
-
2580

|
-IIIIIIII

llllm
"Hﬂ?: -

2590

2600

3 = S eeee— | EaEmEES
e ———ee—— B

2610

ll‘
N

!
I
{
{

R '-Ilm

B Ky

—— Essm-'f!‘. .‘S:...._.‘ Ry

I

Il]l"-’l“.’«h

2700

EH= 1A

%

7201 | |

GR (0~150API) AC (400~ 100 us/m) CNL (45% ~15%) DEN (2~3 g/cm’) RT (1~1000 Q m)
wase s [ sw s wasan Il meexa D pmaks | ELEm

P8 2 b Z A AN e AR 1 X L]

Fig.8 The horizontal distribution of diagenetic facies in the sequence stratigraphic framework

I 22 27 M E AR A B TR ST Y
2558, A SJZ 7 SR AR FR 4022 5 BT 300 A A
AT 53 AR FPOE T 8 AR BUAZE AT T
8hZ
4.3 RREEEEE R

W5 W] A AT 2894 25 1] SR A F T2 1Y
KB 2 5 BT 30 32 o T B [ b 2 e [
R Y (4 8,312 ) LA KT B T[] 114 v 16 34
(K 8 TM)Z TR ) TE LA AR — e ELA BT A ft S 1
RECO2, 2T HJZ A AR N U AR T U 45 2R

MR W2y St B AN E L I AR BN A
HA 8 i Z AR 8 AT & B B A H R &
7, NI TR 8 i Ay . HAK 8, (i 5k
FRIZK T F i) RS AR T 8 2 A B K A S
PR RIS R i, 7 1] W 7 1] T — 1 W 0 o
S A T PR R, BT AR RIS
IR IX FE B T 8,91 (FEHETATE ] R R A2
[ 1] B I

TE R B2 2 AR A A X 8 2 Ll
AR BATRAE S A TR AR DS WHTE R PP AR AR

http://geochina.cgs.gov.cn {1 E M1 5T, 2014, 41(5)



1498 i 5] b J 20144F
10 HQ(%) 100.0
n
A
-
10.0
n
s 1.0
mi
=
W 0.1
0.01
0.001
0.0 5.0 10.0 15.0 20.0

¥ AF (%) 25 50 75 FER (%)

KO st X I 8 i JZ b 1o = fa Al

Fig.9 Triangular diagram of Chang 8 reservoir sandstone

AT 23 A AL R, o R S A
AU BT, SCBXHR U Z & A 2R
PO AT, I PN A i DR A A i
SR TAR L ZT0RE 72 W2 e 2= AROUL S 1 T
FUAHGE &, XA BEAR A LR

5 4 ik

(D) A B SRR SR B A o S
Xt 2P R K 8 T Z AL E R A ek A
Aof $0 559 AR AN FRE A 3 T A R SO e
AH L A Ay FESEAF B FR AR e 455 5 e B A o

(2) 3 52 T B 220 B 1) 7 2 DA 40 A
457 5 RN LA A 7E AC .GR .DEN ,CNL F1 RT %
DU = 2 = fpyme L ARAIE , F bR P 0 1 4 S 45
FAFEGA]_L 8 A AR R 4o

(3) 2 17 S BT A9 )2 BN 243 Uk LA
KA s a B K E , I Z R EA R
IR XS L, e Ah 2 I 2T PR A ik R
MBI KT . T ARG TR AR
FHARIR SR A EH -

(4) F SNz T AL 34 2 8 - I AT b i R 2 3
AR 8, A I T R e I (g (o 38 b Ak —
D7 181 5 T8 32 i, 55— 5 T Hh 52 OB 8] Dy A age
J8 41 G35 W) T B SE R BE R 5, PR L AR AT

fLBREE/ %

P10 AREHE XK 8, R 8 il 2 LB C R IE
Fig.10 The cross plot of porosity/permeability of Chang 8
and Chang §; oil layers in the Jiyuan area

1 8 AR A RIAD A
2 2% K (References):

(11 EE 5, TCE, BhE, % SR S A X b =& 55
KA 8 ZALCAAHT]. ArilAEdR, 2011,32(4): 596-614.
Wang Changyong, Wang Chengyu, Liang Xiaowei, et al.
Diagenetic facies of the Chang 8 oil bearing layer of the Upper
Triassic Yanchang Formation in the Jiyuan area, Ordos Basin [J].
Acta Petrolei Sinica, 2011, 32(4): 596— 614(in Chinese with
English abstract).

[2] FEM, P, TR, 5 SRS R R I L 8

FOR R A SR T K [0], h E LR, 2013, 40(4) : 1159—
1168.
Bai Yubin, Luo Jinglan, Wang Shaofei, et al. The distribution of
Chang— 8 tight sandstone oil reservoir of Yanchang Formation in
Waubao area, central—south of Ordos Basin [J]. Geology in China,
2013, 40 (4): 1159—1168(in Chinese with English abstract).

[3] YK, MLLZE, EHE, 45 S SO R S BT 7E R DU BB o
PRI N —— LA SRR 22 43t 74 350 o DX = B S A 0. o 3
J5T, 2012, 39(2): 382—389
Fan Yuhai, Qu Hongjun, Wang Hui, et al. The application of trace
elements analysis to identifying sedimentary media environment: a
case study of Late Triassic strata in the middle part of western
Ordos Basin [J]. Geology in China, 2012, 39 (2): 382— 389(in
Chinese with English abstract).

[4] B —, FRAEA, EIRE, 5. SR 2 WA IR XK 82 241 =i
S PERIZ T[], VIBLEAR, 2010, 28(3) : 481-488.

Liao Yi, Zheng Rongcai, Wang Chengyu, et al. Analysis of high—
resolution sequence stratigraphy in Chang— 8 subsection of

Yanchang formation, Jiyuan area of Ordos Basin[J]. Acta

http://geochina.cgs.gov.cn H1E LT, 2014, 41(5)



414 5 5 R A5 < A DX 8 Y2 2 2 PP A SR N S H R A R 1499

Sedimentologica Sinica, 2010, 28(3): 481— 488(in Chinese with
English abstract).

[51 4B A B, LR, 2EIkMR, 55, 2L B U0 Mk A0 5 03 A e

AE[]. A1ih2F4R, 2009, 30(3) : 324-331.
Zou Caineng, Tao Shizhen, Yuan Xuanjun, et al. The formation
conditions and distribution characteristics of continuous petroleum
accumulations [J]. Acta Petrolei Sinica, 2009, 30 (3): 324—-331(in
Chinese with English abstract).

[6] S AR, FRAEA, ARk, 4. SRIR 23 40 M A b XA 8 il 2 2
SR HE BRI LA ST [J]. IR0, 2009, 21(3): 129133,
Shi Jiannan, Zheng Rongcai, Han Yonglin, et al. Hydrocarbon
accumulation mechanism of lithologic reservoir of Chang 8
member in Jiyuan area, Ordos Basin[J]. Lithologic Reservoirs,
2009, 21(3): 129—133(in Chinese with English abstract).

(7] 20T, AR EAR, BRilbad, 258, SRR 2 b w B X | =B 5K

6 BUP A RATHUARRFFE]. P LB, 2012, 39(4): 923-937.
Li Guoxin, Xu Shenglin, Chen Hongde, et al. The distribution
regularity of sand bodies in Chang 6 member of Upper Triassic
Yanchang formation, Fuxian area, Ordos Basin [J]. Geology in
China, 2012, 39(4): 923-937(in Chinese with English abstract).

[8] =%, XU/, bR, 55 AV S i R AN SRR 2 Wi di it
SER LR it 2P ERYSE R[], HLBT2E4R, 2006, 80(5): 664—673.
Luo Jinglan, Liu Xiaohong, Lin Tong, et al. Impact of diagenesis
and hydrocarbon emplacement on sandstone reservoir quality of
the Yanchang formation (Upper Triassic) in the Ordos Basin[J].
Acta Geologica Sinca, 2006, 80(5): 664— 673(in Chinese with
English abstract).

[91 AR F5 5, A, Whi A, 4. SRR Wi da b b e I =S Be it 2
DUBUH S AR ZE0E[T]. Ty bIE2E 40, 2011, 13(4): 443-455.
Deng Xiugqin, Fu Jinhua, Yao Jingli, et al. Sedimentary facies of the
Middle — Upper Triassic Yanchang Formation in Ordos Basin and
breakthrough in  petroleum  exploration[J].  Journal of
Palacogeogeaphy, 2011, 13(4): 443—455(in Chinese with English
abstract).

[10] Mansurbeg H, Elghali M A K, Morad S, et al. The impact of
meteoric water on the diagenetic alterations in deep— water,
marine  siliciclastic turbidites[J]. Journal of Geochemical
Exploration, 2006, 89(1/3): 254—258.

(1] B, BB R, TR, 205 S I SR S HOX i 2
GWPERIZNAI]. A770-5 IR THUT, 2010, 31(4): 449—454.
Han Denglin, Zhang Changmin, Yin Taiju. Diagenetic reaction
pattern of the sequence boundary and its impacts on reservoir
quality [J]. Oil and Gas Geology, 2010, 31(4): 449— 454(in
Chinese with English abstract).

[12] El-ghali M K K, Mansurbeg H, Morad S, et al. Distribution of
diagenetic alterations in glaciogenic sandstones within a
depositional facies and sequence stratigraphic framework:
Evidence from the Upper Ordovician of the Murzuq Basin, SW
Libyal[J]. Sedimentary Geology 2006, 19: 323—351.

[13] Salem A M, Ketzer J M, Morad S, et al. Diagenesis and reservoir—

quality evolution of incised—valley sandstones: Evidence from the
abu madi gas reservoirs (upper Miocene), the nile delta basin,
Egypt[J]. Journal of Sedimentary Research, 2005, 75: 572—584.

[14] Ketzer J] M, Morad S, Evans R, et al. Distribution of diagenetic

alterations in fluvial, deltaic, and shallow marine sandstone within
a sequence stratigraphic framework: Evidence from the
Mullaghmore Formation (Carboniferous), NW Ireland [J]. Journal
of Sedimentary Research, 2002, 72(6): 760—774.

[15] Ketzer J] M, Morad S. Predictive distribution of shallow marine,

low porosity (pseudo matrix— rich) sandstones in a sequence
stratigraphic framework: example from the Ferron sandstone,
Upper Cretaceous, USA [J]. Marine and Petroleum Geology,
2006, 23: 29-36.

[16] 5KSTMS, X AAR. AR U1 v 3 28 2= 2 X e WA 4 42 1

PEFIT]. 227438, 2007, 3104 F)): 581-584.

Zhang Shoupeng, Liu Chengdong. Paleogene sequence
stratigraphy in the Dongying depression and its functions of
controlling diagenesis[J]. Journal of Stratigraphy, 2007, 31
(suppl): 581—584(in Chinese with English abstract).

[17] ZE, 8 AR, O, & 0 RIBBX TP RESH o

A JZ )2 2 E ST (0], AR BE TR 2= 2 4l CH AR B2 R,
2004,31(6): 668—671.

Li Guorong, Zeng Yunfu, Zhou Xinhuai, et al. Study on
diagenesis— sequence stratigraphy of Lower— middle Devonian
dolostone in Shiwandashan area, Guangxi, China[J]. Journal of
Chengdu University of Technology (Science and Technology
Edition), 2004, 31(6): 668—671(in Chinese with English abstract).

(18] P, 2%, PHIEBR, 5. 5 v 1 0] of b 25 LA 1 JH B0 42 1

——LASRIR 22 40 G P R G K A L Sk ). AT
Pipi, 2009, 28(2): 179-184.

Sun Ping, Luo Ping, Yang Zhengxi, et al. The control of the
sequence boundary over the sandstone reservoir and diagenesis: a
case study of Yanchang Formation outcrop along the Ruishui
River profile [J]. Acta Petrologica Et Mineralogica, 2009, 28(2):
179—-184(in Chinese with English abstract).

[19] AR 24, HURRZE, 25 R, 4. SR PAY i 9 b6 9 402 P 5 KD e

ik B 3 A AR —— LA SR IR 22 0 4 M S A 20 SR 1 D). A
2, 2011,27(8): 2318-2326.

Zhao Junxing, Shen Zhaojun, Li Liang, et al. Sequence filling
characteristics and distribution laws of large continental depressed
lake basin: A case study of Yanchang Formation, Ordos Basin [J].
Acta Petrologica Sinica, 27(8): 2318— 2326(in Chinese with
English abstract).

[20] T EE, BRULTE, FARME. PRSI G =6 R RAUZ PR

RS IR]. B LT, 2007, 34(1): 73-80.
Ni Xinfeng, Chen Hongde, Wei Dongxiao. Sequence stratigraphic
framework of the Triassic Yanchang Formation in the Ordos basin

and petroleum exploration[J]. Geology in China, 2007, 34(1): 73—

http://geochina.cgs.gov.cn H1E LT, 2014, 41(5)



1500 i [

b J 20144F

80(in Chinese with English abstract).

[21] 752, PEER, EARE, 55, 90K 20 407 4 b i = 25 9 < 26 38
AL LA TR AR AL D] LS5, 2010, 29(2) < 277-234.
Guo Ji’ an, Pang Jungang , Wang Guicheng, et al. Lake basin
evolution and petroleum accumulation of Late Triassic Yanchang
Formation in Ordos Basin[J]. Global Geology, 2010, 29(2): 277—
234(in Chinese with English abstract).

[22] EJal, SN, TRICFY, 55 SRR 240 A — 8 BRI 27 4

JERE AR TR B [T]. B R HL T, 2009, 23(5): 803—808.
Wang Jufeng, Guo Yanru, Zhang Yanling, et al. Sequence
stratigraphic framework and sedimentary facies of Yanchang
Formation, Triassic System in Ordos Basin[J]. Geoscience, 2009,
23(5): 803—-808(in Chinese with English abstract).

[23] bk, EME, ML, 55 WYL 8 9l 2H K =it
FRRHIE)]. TUAR=H, 2009,27(6): 1057-1064.

Han Yonglin, Wang Chengyu, Wang Haihong, et al. Sedimentary
characteristics of shallow— water deltas in Chang— 8 Subsection
of Yanchang Formation, Jiyuan area[J]. Acta Sedimentologica
Sinica, 2009, 27(6): 1057—1064(in Chinese with English abstract).

[24] Higgs K E, Zwingmann H, Reyes A G, et al. Diagenesis, porosity
evolution, and petroleum emplacement in tight gas reservoirs,
Taranaki basin, New Zealand [J]. Journal of Sedimentary
Research, 2007, 77: 1003—1025.

[25] X4 e, 2745, XA, A5 ke o s vt S s b F LB Y

PRAFALR —— LI o — )1 g e s 0 5 3t DX 23 S T R it 2
BT, A5 AR BT, 2009, 30(1): 53-58.
Liu Jinku, Peng Jun, Liu Jianjun, et al. Pore— preserving
mechanism of chlorite rims in tight sandstone—an example from
the T3x Formation of Baojie area in the transitional zone from the
central to southern Sichuan Basin[J]. Oil & Gas Geology, 2009, 30
(1): 53—58(in Chinese with English abstract).

[26] Ehrenberg S N, Nadeau P H, Steen @. Petroleum reservoir
porosity versus depth: Influence of geological age [J]. AAPG
Bulletin, 2009, 93(10): 1281-1296.

[27] X A, 5, XUHED, 45 S0/R 2240 f M AR X |- = S e A

KUK 8 Z LA P42 o0 A0 S il P Z (0]l M HR 241,
2012, 14(3): 285-294.
Liu Haowei, Wang Jian, Liu Qunming, et al. Favorable reservoir
distribution and its controlling factors of the Chang 8 interval of
Upper Triassic Yanchang Formation in Jiyuan area, Ordos
Basin [J]. Journal of Palacogeography, 2012, 14(3): 285—294(in
Chinese with English abstract).

[28] 4R A, P LR, JA R, 45 A AR ROIE R 43285 R i PP AN O

B[], AR S T %, 2008, 35(5) 1 526—540.
Zou Caineng, Tao Shizhen, Zhou Hui, et al. Genesis classification
and evaluation method of diagenetic facies[J]. Petroleum
Exploration and Development, 2008, 35(5): 526—540(in Chinese
with English abstract).

[29] A1 KL, H5E, BaER, S5 RSB A2 MR AR R 5 Bk

KBRS LSRR 2 A A DX 8 = 262 Ry
B, A7 ihaEAR, 2011, 32(5) : 820—827.

Shi Yujiang, Xiao Liang, Mao Zhigiang, et al. An identification
method for diagenetic facies with well logs and its geological
significance in low— permeability sandstones: A case study on
Chang 8 reservoirs in the Jiyuan region, Ordos Basin [J]. Acta
Petrolei Sinica, 2011, 32(5):820— 827(in Chinese with English
abstract).

[30] Dutton S P, Loucks R D. Diagenetic controls on evolution of
porosity and permeability in lower Tertiary Wilcox sandstones
from shallow to ultra deep (200—6700 m) burial, Gulf of Mexico
Basin, U.S.A.[J]. Marine and Petroleum Geology, 2010, 27: 69—
81.

[31] Ozkan A, Cumella S P. Milliken K L, et al. Prediction of
lithofacies and reservoir quality using well logs, Late Cretaceous
Williams Fork Formation, Mamm Creek Field, Piceance Basin,
Colorado [J]. AAPG Bulletin, 2011, 95(10):1699—1723.

[32] Ehrenberg S N, Jakobsen K G. Plagioclase dissolution related to
biodegradation of oil in Brent Group sandstones (Middle Jurassic)
of Gullfaks Field, northern North Sea [J]. Sedimentology, 2001,
48:703-721.

[33] Islam A A. Diagenesis and reservoir quality of Bhuban sandstones
(Neogene), Titas Gas Field, Bengal Basin, Bangladesh [J]. Journal
of Asian Earth Sciences, 2009, 35: 89—100.

[34] T IGEBL, TRmEHE, 2580, 45 SR 2 W4 AR e TR AT {< L2

AR RBFFI]. VUREEHR, 2011, 29(1): 97-104.
Ding Xiaoqi Zhang Shaonan Ge Pengli, et al. Research on
diagenesis system of Yanchang formation reservoirs, Southeast
Ordos Basin [J]. Acta Sedimentologica Sinica, 2011,29(1): 97—
104.

[35] Weber J, Ricken W. Quartz cementation and related sedimentary
architecture of the Triassic Solling Formation, Reinhardswald
Basin, Germany [J]. Sedimentary Geology, 2005, 175: 459—477.

[36] Taylor T R, Giles M R, Hathon L A, et al. Sandstone diagenesis
and reservoir quality prediction: Models, myths, and reality[J].
AAPG Bulletin, 2010, 94: 1093—-1132.

[37] E R, BEARAR, B2 R, 55 R 928 A7 S0 5 AU S

FHIIH-F AR, 2012,36(4): 387-391.
Wang Xin, Xue Linfu, Yu Yunliang, et al. Recognition of quartz
sangstone diagenetic facies with compaction method [J]. Well
Logging Technology, 2012, 36(4):387— 391(in Chinese with
English abstract).

[38] TR/, TR, BRSSO 0BT A VR IO AR 2 1Y

SN[ TR 2ER, 2000, 18(3): 127-131.
Zhang Xiaoli, Shen Ying, Chen Wenxue. Application of well
Logging information to analysis on the effect of diagenesis in
reservoirs [J]. Acta Sedimentologica Sinica, 2000, 18 (3): 127—
131(in Chinese with English abstract).

[39] i #, E 53 3¢, £ R, S5 058 k2 BUS AT TE R K i

http://geochina.cgs.gov.cn H1E LT, 2014, 41(5)



FA1E RS

R A5 < A DX 8 Y2 2 2 PP A SR N S H R A R 1501

JE[J] U ERRLFE R, 2013,28(1): 39—50.

Lai Jin, Wang Guiwen, Wang Shunan, et al. Research status and
advances in the diagenetic facies of classic reservoirs [J].
Advances in Earth Science, 2013, 28(1): 39— 50(in Chinese with
English abstract).

[40] Dutton S P, Loucks R D. Diagenetic controls on evolution of
porosity and permeability in lower Tertiary Wilcox sandstones
from shallow to ultra deep (200—6700 m) burial, Gulf of Mexico
Basin, U.S.A.[J]. Marine and Petroleum Geology, 2010, 27: 69—81.

[41] B8R, d0hcse, sKIay, 4. R s 20 J2 i St T R )

FRAEZETTIL[]. DUREER, 2004, 22(1): 79-86.
Zhao Junqing, Ji Youliang, Zhang Shiqi, et al. Geochemical
methods of boundary identification in terrigenous high—resolution
sequence[J]. Acta Sedimentologica Sinica, 2004, 22(1): 79— 86(in
Chinese with English abstract).

[42] Morad S, Ketzer ] M, De Ros L F. Spatial and temporal
distribution of diagenetic alterations in siliciclastic rocks:
implications for mass transfer in sedimentary basins [J].
Sedimentology, 2000, 47(supp.1): 95—120.

[43] SR, FSUA, W22, 258 I RH TR 50 40022 P ol I T AL s il A

PRI —— DAZR B BRI b ) 2ty 3 R VT A 4 4] [0]. P
iS5, 2010, 37(5): 1257—1272.
Tan Xianfeng, Tian Jingchun, Chen Lan, et al. The control role of
stratigraphic sequence in diagenetic evolution in the terrestrial
fault basin: a case study of Paleogene Shahejie Formation in
Dongying half basin[J]. Geology in China, 2010, 37(5):1257—
1272(in Chinese with English abstract).

[44] EEESR. A3 MR T O 2R A 2 PR E 5 4k 4 22 S Ve AT (0],

DURREAAR, 2007,25(6): 915-922.
Qiu Guiqiang. Analysis on lower Tertiary diagenetic sequence
characteristics and their differences of reservoirs in Dongying
Sag [J]. Acta Sedmentologica Sinica, 2007, 25(6): 915— 922(in
Chinese with English abstract).

[45] X JRAE, S8R, RS B h B ALK A e R AR b2 BOSUE T2

F i JZ 22 (9] H R R 2 4l (SRR D), 2006,37(8 Til): 74—
79.
Liu Chensheng, Guo Jianhua, Zhu Meiheng. Sequence
stratigraphy of Donghe sandstone of upper Deconian around
Tazhong area[J]. J. Cent. South Univ. (Science and Technology),
2006, 37(suppl.): 74—79(in Chinese with English abstract).

[46] Z=ERif, SRR, Wk, 4. SRS A Bl Ak B2 AR AR

NI R F[]. TUAREER, 2007, 25(6): 923— 933.
Li Xizhe, Zhang Manlang, Xie Wuren, et al. The diagenesis in
sequence stratigraphic framework of the upper Paleozoic, Ordos
Basin [J]. Acta Sedmentologica Sinica, 2007, 25(6): 923—933(in
Chinese with English abstract).

[47] & 158, BV, ARAHL 25 S0 HUIX =38 R 082 UG 2 Pt
FE[I]PEr AR A2 4 (B SABL2ERRD, 2009, 31(2): 23— 27.
Jiang Xianggiang, Li Dejiang, Zhu Xiaomin, et al. Study on

diagenetic sequence stratigraphy in Triassic reservoir of the Kebai
region, Junggar basin [J]. Journal of Southwest Petroleum
University(Science& Technology Edition), 2009, 31(2): 23—27(in
Chinese with English abstract).

[48] WSEHE, A, BT, S5 AP DURRPR A T B A A A T AL

—— DL AR AR 0 A Bt ¥ L I B Ay A1) 0]+ B e 4,
2010, 29(4): 535—543.
Tan Xianfeng, Tian Jingchun, Li Zubing, et al. Diagenesis
evolution of fragmental reservoir in alkali sediment
environment—taking the Member 4 of Shahejie Formation of
steep— slope zone in Dongying sag, Shandong, China for
example[J]. Geological Bulletin of China, 2010, 29(4):535— 543
(in Chinese with English abstract).

[49] RAL N, EHATT, ST, 45, 5 1 NIV 2 — B2 T A A

M 2 B oA [7]. DURRAEAIL, 2007, 25(6) @ 934— 941.
Zhu Xiaomin, Dong Yanlei, Guo Changmin, et al. Sequence
framework and reservoir Quality of Shal member in Shahejie
formation, Qikou Sag[J]. Acta Sedmentologica Sinica, 2007, 25
(6):934-941(in Chinese with English abstract).

[50] 757, fih e, FhkrR, 45, SRR Z W A B R R )2
J 1l E AR BRI —— eI Bl 2 VTR TR sV AT
AFXHIE T I AR AL R W [T]. M2 4435, 2010, 34(2): 145— 153,

Lei Bianjun, Fu Jinhua, Sun Fenjin, et al. Sequence stratigraphy

of the Majiagou formation, Ordos basin: sedimentation and early
diagenesis related to ecstatic sea— level changes [J]. Journal of
Stratigraphy, 2010, 34(2): 145— 153(in Chinese with English
abstract).

[51] Morad S, Al-—Ramadan Khalid, Ketzer J M, et al. The impact of
diagenesis on the heterogeneity of sandstone reservoirs: A review
of the role of depositional facies and sequence stratigraphy [J].
AAPG Bulletin, 2010, 94(8): 1267—13009.

[52] FHAEEE, BRIRAK, JLICTY, 45004 F A 50840 004K T sl

il B H A A BUEE[D]. 0 W% A1 Mk Ak~ 412, 2008, 27(2): 200~
206.
Tian Jianfeng, Chen Zhenlin, Fan Yuanfang, et al. The occurrence,
growth mechanism and distribution of authigenic chlorite in
sandstone[J].  Bulletin  of
Geochemistry, 2008, 27(2): 200— 206(in Chinese with English
abstract).

[53] BR&, EUNZR, B, 45 Bt X I =50 1k (K 412 7 )23 4%
ZRPEEI R I]. T R (A ARFRA AR , 2009, 40
(4): 1146—1153.

Chen Fei, Wang Xunlian, Luo Ping, et al. Analysis of litho—

Mineralogy,  Petrology  and

stratigraphic reservoirs distribution in sequence stratigraphic at
the upper Triassic Yanchang formation in northern Shaanxi [J].
Journal of Central South University (Science and Technology),
2009, 40(4): 1146—1153(in Chinese with English abstract).

[54] £ BB, KBoRA, whAohk, 45 SRR Z W A Wi X 1 =5
S A A5 S B i 23 W R T — A A M B D). M S AR,

http://geochina.cgs.gov.cn H1E LT, 2014, 41(5)



1502 i 5] b J 20144F

2009, 33(3): 326—332. interval 6 of the upper Triassic Yanchang formation in the Jiyuan
Wang Changyong, Zheng Rongcai, Han Yonglin, et al. High— region, Ordos Basin[J]. Journal of Stratigraphy, 2009, 33(3): 326—
resolution sequence staratigraphy and pale geography of the 332(in Chinese with English abstract).

Diagenetic facies distribution in high resolution sequence stratigraphic
framework of Chang 8 Qil Layers in the Jiyuan area

LAI Jin', WANG Gui—wen"?, WU Da—cheng’, CAO Jiang—ning’, ZHANG Xiao—tao', RAN Ye',
YAO Ya—bin*, ZHANG Yong—di*

(1. College of Geosciences, China University of Petroleum, Beijing 102249, China; 2. State Key Laboratory of Petroleum Resource
and Prospecting, China University of Petroleum, Beijing 102249, China, 3. Research Institute of Petroleum Exploration and
Development, Tarim Oilfield Company, CNPC, Korla 841000, Xinjiang, China; 4. Tarim Department of China Petroleum Logging
Co., Ltd., Korla 841000, Xinjiang, China)

Abstract: Lithologic characteristics, reservoir property and pore structure, diagenesis, diagenetic minerals, diagenetic environment,
diagenetic stage and diagenetic evolution sequence of Member 8 reservoir of Yanchang Formation were studied by making full use
of normal thin sections, casting thin sections, cathodoluminescence, X—ray diffraction, scanning electron microscopy and core data.
The results show that the reservoir has experienced such diagenetic processes as compaction, cementation, corrosion and fracture,
and it is now at stage A of middle diagenetic process. 5 types of diagenetic facies were recognized based on diagenesis, diagenetic
minerals and their effect on the reservoir quality, namely, weak corrosion with chlorite mat; corrosion of unstable components;
compaction density, kaolinite filling, and carbonate cementation. The well logging response characteristics of different types of
diagenetic facies were summarized on GR, SP, DEN, AC and CNL, and thus the logging recognition model and standard of
diagenetic facies could be set up. Then the diagenetic facies was matched with the high resolution sequence stratigraphic framework.
The results show that the sequence boundary between the Chang 8, lowstand systems tract and Chang 8, highstand systems tract
controls the dissolution of the silicate minerals, the filling of the kaolinite and the cementation of carbonate cement, which suggests
that diagenetic facies as corrosion of unstable components and kaolinite filling are very common in the vicinity of the sequence
boundary, and they are strongly comparable between various wells; nevertheless, the carbonate cementation is also very common
under the sequence boundary. The maximum flooding surface of the medium—term base level cycle corresponds to the compaction
density diagenetic facies, the reservoir quality of Chang 8, highstand systems tract (the middle—term base—level's ascending semi—
cycle) is better than that of Chang 8, lowstand systems tract (the middle—term base—level's falling semi—cycle) due to the following
factors: (1) the Chang 8, sand bodies tend to be dissolved since they are located under the sequence boundary; (2) the Chang 8, sand
bodies have high content of feldspars and are of coarser grain size and, what is more, the degree of compaction is lower than that of
Chang 8;sand bodies due to the depositional hiatus after the formation of sequence boundary.

Key words: sequence stratigraphy; diagenetic facies; sequence boundary; systems tract; Chang 8 oil layers; Jiyuan area
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