$33% FES5M
2015 4F 10 A

UL BUAE R
ACTA SEDIMENTOLOGICA SINICA

Vol.33 No.5
Oct.2015

X E 4 S :1000-0550(2015) 05-1000-13

doi: 10.14027/j.cnki.cjxb.2015.05.016

SRR SHTAMEIL M X FERAB K 4+5 BEHE
BEERRREE"

R B
(LVGAERAERRES) 2 E KRS PALRF AR WU 7100695
2.0 A e 31 B 2 23 RHERTT AT Ehe (B BT R A TRCEE  PI% 710018)

H OE UKL A X S K B 4K 4+5 SO E BRI B R BN SCA A RS S A
FLiEn B2 B LA A0 B A PURYE | (i X R bR 52 8B WA H1 29, 276 0 SRR e h
THE BN Ot BMEOE X SHERATE TR T HOR AN E S S5 i L ML X K 4+5 )2 A AR
F B SCE A HEAT T ST, WERES SRR RS XA 445 )2 FEA T BUA BB A 1, A58 13 A I K 55 ek o e &5
YE RN 2 A SRR R R M 45/ 2 A SR A LRI R R AR S B 5 5 0 A A 285 1 FH R B e ) 2 4 o 17 AL
W SR TR 25 4 L, DR 1A 2 FLBR 5 A A i A D F R T e s 1, R4 DUBRUE SIS AH Bk R R e 2548
Sl A1 SR S5 AR A7 T A DU 2 2 2 A A, FE K A I Dok T8 A S FL S B R R B X, — LR T
6.0% , FLBAEE K F 14.0% , BBHF KT 1.30x107° wm® , 250 A FESERRIT = A YN AT 2% AR K T 2 3 1] 18 SAR B {4k o
W, LA RY] DUBWERTR LA 1E P [R5 6 AR X AL s il 2 1 4301

KR AT EILESBAEE AR WA SRR 2 A

F—EEEN AKE B 198044 HEURA BTN E-mail; 272594012@ qq.com

BIFEE WIZEE & #3% E-mail: Liu-yiqun@ 263.net

FESES TEI22.2 XHERIREE A

0 5%

SR LI N G W R BB T, AR
SEAeY St R AR T B, LSRR 4%
— B < 1.0, )2 R R 5] o3 A AR, e It
DA TSP IR 22 30T 2 M P BR AR Ry it i P e 7, P 4
A EN (K1) . KNEE R L =&5E KA
SEAE N B P U 95 — B A A &R AR
EAs AR 10—K 1 BRI MR, Kb T
TR 445 2N P R BIR DR, ARl )
P 445, R 445, IV RAL, L B IRALAHRE &
PEMIRL, XN 4+5 DU BRI 3220 % TR — f -
JEEAR , TR0 D S T8 2 S SR 5 R
SRR = AN ATG AR, R 50 KR 23
$1 0 N N TV ESR S o ¢ P e e S S S TN T
FPNRTSO AR R S 531 A~ 2R 8 ) S DO, m]
353 Wy b B KE R SR BRKGE TR SRR AR X
LB 8RB A e IR AN I KR 73T

TR AN SR A UKGE T

UTAESR AL X K 445 Sl B X AR5 5
B2 A VR FHATESE i AR TR AT, A6 i fL i 2 i
JZ 9 G LR AL B 20 A B R Bl =2 TR AR A i R R
L M T = Re i, LA BT 445 i )2
AR BB AR T RN AR SE . AR TR %L |
HRBGETE 30 O, A0 K 29 500 m, BEAH 700 437K,
WORE i 70 Ot 23Rt AT T8 R il Bs B
K BT |1 R AN H R A AR
M AT T X GRS TR AR AR T
1 SRS o a2 SRR
1.1 ERZFYSE

BACHL XA 4+5 6iff 2 1 21 2 2l K 8 — K
ey o B ok K A A B A A T K A kb A (]
2), WM BT Y E MG R R R
P E R, S LR A DI — R ol = 1A
R BT 318 83.3% , o A B AR FR 43 50°h 29.7% ~

QAT IR LR PO SR ST H” (45 :20106101110020) 5 KKz f 2B F E AR E (PHIb Ry ARG H (H 5.

BJ08133-3) BEA ¥ il
Wk H #1.2014-07-15 ; WeiE e H #.2014-12-16



5 1 KA R ML M DTE K ALK 445 BRI R LA TP B2 1001
Lk R LR Bemb mfﬁ*y%
[} 40 80 km . T
] TRAR A
g - e 26 b
R [ wsxme VARFRHE ”
- T T - Wiz VOB KT s
! F e VLK b
VIE B abE

BT frb AR R 22 30 2t ) 7

Fig.1 The location of Zhenbei area in Ordos Basin
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Fig.2 Triangular diagram showing classification

of Chang 4+5 sandstone in Zhenbei area
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Table 1 The result of quantitative analysis of mineral components of Chang 4+5 reservoir in Zhenbei area
Jpo o PIRTS __ _ %ﬁi’ﬁ/%*ﬁ/% _ _
/m it oa VaES A A Hof
M25 £ 4+5, 2 270.80 3.5 79.4 4.3 9.7 3.1
M25 K 4+5, 2271.30 3.2 70.5 2.7 6.9 16.7
M36 £ 4+5, 2 038.40 16.7 43.6 5.6 10.6 23.5
M42 £ 4+5, 2 347.78 4.8 54.8 6.9 14.5 19.0
7134 K 4+5, 2 267.49 7.4 53.9 9.8 14.6 14.3
7225 £ 4+5, 1 887.72 2.5 63.8 7.0 12.7 14.0
7289 £ 4+5, 1 983.86 4.4 48.1 5.5 14.7 27.3
7290 K 4+5, 1 892.25 3.2 45.5 20.7 10.9 19.7
7290 K 4+5, 1 897.55 4.0 50.7 5.2 16.2 23.9
Ty (%) 5.5 56.7 7.5 12.3 18.0
F2 HIAHWRIK4+5SEERTT Y X SFHEIH
Table 2 The result of analysis of X-Ray diffraction of Chang 4+5 reservoir in Zhenbei area
Se e IR A BT R/ % [ SETLE T=Pap s
/m A (K)  giA(C)  HRAD) FERA(S)  H/FEREWS) (S%)
M25 K 4+5, 2 270.80 0.3 2.0 0.2 0.4 0.7 <15
M25 £ 4+5, 2 271.30 0.2 0.8 0.2 0.3 1.9 <15
M36 K 4+5,  2038.40 1.1 2.3 1.2 1.8 11.3 <15
M42 K 4+5, 2 347.78 0.5 0.8 0.3 0.3 3.2 <15
7134 K 445, 2 267.49 2.2 3.4 0.2 0.2 1.8 <15
7225 £ 4+5, 1 887.72 1.2 0.8 0.1 0.1 0.4 <15
7289 K 4+5, 1 983.86 0.2 1.2 0.4 0.1 0.0 <15
7290 K 4+5, 1 892.25 0.2 1.2 0.1 0.2 1.6 <15
7290 K 4+5, 1 897.55 0.2 0.8 0.4 0.2 2.7 <15
EH4( %) 0.6 1.5 0.4 0.4 2.6 <15
*3 HIWMRK4+SHEEBSERELBERLXER
Table 3 Relationship between diagenesis and porosity evolution of Chang 4+5 sandstone in Zhenbei area
R PR fLBRE /% WA AL/ % IR/ % HLHLEE R/ % BRI R /%
£ 445, 40.0 12.3 52.8 70.5 40.0
K 4+5, 37.8 12.0 51.9 70.5 40.9
£ 4+5 38.9 12.2 52.4 70.5 40.5
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Table 4 Electron microprobe analysis of authigenic minerals of Chang 4+5 reservoir in Zhenbei area

WIE

AT/ %

. o N
ek o R Na,0 Mg ALO, S0, K, 0  Ca0  Ti0, MnO  FeO  fakt TR
I 7134 232736 K4+5, 1239 1858 68.07 007 002 000 007 022 99.42 )
2 7134 232736 K445, 12.80 1865 6885 005 002 004 003 005 1004 AR
3 7134 232736 K445, 1251 18.45  68.31 0 042 008  0.03 0 ogg FEMIK
4 7134 232736 K445, 12.67 18.69 6825  0.03 0 0 0.02 027  99.87
T 12.59 1859 6837 004 012 003 004  0.14  99.90
5 N42 127937 K445, 11.77 31.04 0.66 11.58  55.05 ,
6 7134 22623 K4+5, 23.08 30.84 025 082 se99 AH=EA
. [
7 7134 22623 K445, 23.22 29.61 026  1.62 5471 z
8 7208 21663 K 4+5, 12.00 29.70 153 1220 55.43
9 7280 19782 K 4+5, 9.45 29.05 041 1533 5424
10 7298 22151 445, 11.20 28.60 .63 13.60  55.03
11 M2 23252 K4+s, 10.12 28.38 128 15.19  54.97
12 7225 1885.15 K 4+5, 9.64 29.90 172 1280 54.06
13 7225 18865 K4+5, 11.30 29.00 125  13.60  55.15
T 13.53 29.57 100 1075  54.85
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Fig.4 Plots of authigenic different mineral content and porosity of Chang 4+5 reservoir in Zhenbei area
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Diagenesis and Diagenetic Lithofacies of Tight Reservoir of
Chang4+5 Member of Yanchang Formation in Zhenbei, Ordos Basin

ZHENG QingHua'? LIU YiQun'

(1. Department of Geology, State Key Laboratory of Continental Dynamics, Northwest University, Xi’ an 710069;
2. Research Institute of Petroleum Exploration and Development, National Engineering Laboratory for Permeability Petroleum Exploration

and Development, PetroChina Changqing Oilfield Company, Xi’ an 710018)

Abstract: Though the prospective of oil reserves of tight reservoir of Chang 4+5 reservoir of Yanchang Formation,
which contains tuffaceous component, is great in Zhenbei area, Ordos Basin, but the mechanism and distribution of
relatively high porosity and permeability is not clear causing the speed of oil exploration and development slowly. Dia-
genesis and favorable diagenetic facies of Chang 4+5 Member of Yanchang Formation are researched by casting slice,
scanning electron microscope, electron probe microanalysis, cathodeluminescence, micro fluorescence, X-ray diffrac-
tion and fluorescence, fluid inclusion, high pressure mercury, and physical properties technique. The results show
that the quartz overgrowths of siliceous cementation and iron dolomite of carbonate cementation caused the background
of low porosity and ultra low permeability reservoir of Chang 4+5 reservoir in the study area, and the diagenetic stage
has reached the " A" middle now. Chlorite film cementation and early oil accumulation effectively protected pores, and
limited the mechanical compaction and cementation. The intense dissolution of feldspar components could greatly im-
proved the porosity and caused the relatively high porosity and permeability reservoir. There are mainly divided into
four kinds of diagenetic facies, including mechanical compaction facies, carbonate cementation facies, chlorite ce-
mentation facies and feldspathic solution facies. The most favorable diagenetic facies is feldspathic solution facies,
which mainly distributes in the middle sandbody of the underwater distributary channel, and it is favorable for the for-
mation of relatively high porosity and permeability reservoir, which surface porosity is more than 6.0%, porosity is
more than 14.0% , permeability is more than 1.30X107* wm”. Comprehensive studies have shown that the combination
of sedimentation and diagenesis control the distribution of relatively high porosity and permeability reservoir.

Key words: relatively high porosity and permeability reservoir; diagenesis; diagenetic lithofacies; Ordos Basin



