£k FHaH
2016 4F- 8 H

UL BLUAE i
ACTA SEDIMENTOLOGICA SINICA

Vol.34 No.4
Aug.2016

X EHS :1000-0550(2016) 04-0694-13

doi: 10.14027/j.cnki.cjxb.2016.04.010

AW HF 2= BEEEERIEBZ RS 18
—— LUSIR 0 A A X K 7 B0 T U2 £

#ow EaX OB &

AR

EXE ReF K & EAFN

(LA EA MRS () ERR =2 E B dba 102249 ;2 EA A2 (L) AR IR ST E R E AR E JE 102249;
3. EA RS () SRR R AT dbat 102249)

B B MR SWEIF SRS R B BT A A B A SRS S MR O T, X SRR 22 3 A
Aeib it X 7 BORAEZ AR T A0 S AT TS, MRS AR E R A 2SR BRI U B L A RIS
HEIEFE DX R AR RE PRI 3 ANARE ALV A 2ot b ) SE SRR TR JES 2 A DA R T S S AR D 288, o L
He RS B ARAT B e RN BEPE Py 22 kb rp 1 FLBRUEE | F BEL R A0 i e B, ) 3 FE— A = 28 2%
P e — 2 o8 DU R JCE A HEA T 5 H 4] 23, I ST 5 DXL AR A DU R U o DAt L X 96 FH S a1, LA
FE 1a] ) A AR E U 345 SR BORE O S e 5 SR i A5 8 A M S A A5 S AT R R R B E T
BRI AT SENE A AR G B R AE T B RIS, 5 O i )2 2555 VPO LA B AT 1 2 & D T S 43 1 B 4

PRSI

X A MDA E R T7IMZEA BeEhiEE

b X

F—EERENA M G L 1991FNE BEEEEAE HEDIBEEANII 2 E-mail :ranye19910102@ sina.com

BiEE THRX B #HZ  E-mail:wanggw@ cup.edu.cn

hES RS P618.13 XEkERIRAD A

0 5|5

liESESENI SN NN SRR & 2
SBIRDIEPETR A& S H TS /e 2K RE IR A
B AL PR A R B A I R R
ORI AR IR BIE B — B  BS2 A i UEE F  E
Ji 52 RS SRR U AR AR T AL BRI AR A7
i V2 A2 B B JZ= B A A 5 A R T I AR LB AR
FERI A FLBR A 75 o g e M i 7 A 6 TR
I T A R R AR Y A PILR e ] LR R
AEALBRRTE R . FS L R E TR R T,
W L U R 2R LA, S 2 B0 it 2 O Bl
GO AR SR T A FAE AT A T A
FHVAEA G A AR B R I ) B3 IO g
% [ WIS PR BT IR A A R BRI 2R R 41
PIBARIE , R UL A Bk 2 BRI b T
WA SAE SRS DU 28 D5 — € e FH A
e/ IR ORISR AR U NStk 7/ R R s R (R

Wi EE . 2015-07-13; s AR . 2015-08-20

SFERARRETY L A AR S BERESS T A TURUIE
e AR A AR B SCA AR A B e
WG CE S A AP ISR N R EARR AR I
SN A2 ) 9 ) 3 AT S TR R Rl
RE EREMERERMMAEENZOERZ
— U, R IE IR AT T S A R
(R A2 T A AT S A J= 1 PP AR A0 93
DT ELAT T W (Y L RS AN 6 J= o A
ORI ST 32 BRI 0 BB i LR S IR i SOV i
(T L A T RO A BERE HR T
EORE L BORM A BR-A%: LA SRR BORL I Z i P RIS
HELENE  ARMESE LIS DX I ) AR e 1] L 1Y
ISR MR BBIETE . AT AR 2R 22 1 42 b B 7R
b DX i 2= B 50 A T AR DR AR A2 4
fIE AR T LB AL 55 05 T2 A A X
ERH LRI R HEAT T R R T IX
JA AN S e A J7 T B IF 0 LR R, A
SCLAB ZR At M DX IS 7 BOR AR = A 1, 1 BURE AR

HEWE . HERHEEKELIN(20112X05020-008) ; [F K H 4R FL2# % 45 (41472115) [ Foundation: China National Science and Technology Major Pro-
ject, No. 2011ZX05020-008 ; National Natural Science Foundation of China, No.41472115]



5 4 1]

B RS RTINS 2 B B R AR B 2 A A 695

et T SO E A AR IS B B R Al L RIS
B8 TR TR JE LN H A A AN TR IS A 400 H
W 74T, P38 o S R AT e R AR A 2
B L BH AR AE il LA S 2 [ A, itk — 2 X Y
FREAHREA T A 23 I Sr SN L i A
TE MR, LU S5 R i #2255 1
A VAR AT 5 8 DX A 0N , - A AR B TR 20
il )= WA AR T PR LA

1 Xl b 4R E

1.1 MRES

SRR Z2 W g A 3 b e AR ARk X e YR
5 T RUURAE D AR Y 32%10* km®™ | J2— YT
foE MG R s B B 0 2 05E 18] v R S i L
W SRR 22 4 A ) e R Y I R A
oA A A =3 Hh R R IR R K, A
AR SE M AEFNZE T B . 48 it DX 1 74 4 DR B
T BB A2 1 000 km? |, ¥ 007 B T-20 K
A B AR I F 2%, B B AR M X (R 1) s H
P B RHIEAT G SRR 22 30 2 b 1) B AU ) 3 R AIE A
TR M2 22 o Ay AR T B 2 R, RN
PO RS S LRl & B /N Sk e 2 =&
RIERK A N HR A EE SRR — , BEA
Hiu 5 ) o RS DT e e e B A T S —i T A
BEUEREJE 5 2R, G0 B RIAr Sk 10 AR Z 4
FER 7 2L TR I, W AR B Ak A, A b
XA F WA A G, TR S A LA I — R A0 Ay
T, Z0HE IO, =AMk BB H DL = A
WA AN, AESEE L mIXK 7, K 7,
KB RV TS R N e R R A 5K 7,
KB WIS AR — AR AR, B M i
T RIS
1.2 fEERERFE

I A S ARG R b, ARt i X A 7 B0
Wit E A EE A RS AEKAERKAS
JERPA(E2), AAMR B T REN. AR
T FEMATE 23.9% ~55.8% , V-1 37.5% ; KA1 & &
8.8% ~45.0% , V14 20.5% , VK A1 FeN KA b &,
HpH K A58 4.6% ~28.7%, 1 12.8%; 4 )8
20% ~61% V34 38% , ‘& B L B 4%, Z VWA Bt
JERUE R A S TE RSB 4% ~ 42% , T3
29% UURVA Fr B /b, MUK 8] 2y i —2k M1 4%
fiile, ST AR S ARE B S B, AR

80 km

] s s it —] awnn [0 |
BT T XA (R A i k)

Fig.1 Structural map of the study area

(modified after Gao, et al.”*" ,Lai, et al."**)
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Table 1 Statistical result of diagenetic facies types and characteristics of Chang 7 tight sandstone oil reservoir in Huachi area
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Fig.3 Typical thin section characteristics of instable components dissolution facies under microscope
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Fig.4 Conventional logging curve characteristics of instable components dissolution facies

22 FIWYFRIEME

T FREON A AR B AR
LB AV R 20 AT, At b DX 1) 222 58 4 S
i PRZHRIZRERIE AT, 225345 1R (8] - W B A L
P B (B SA,B) , FlA L LK, 24
PRPR At o] A AE T R R R STR 2 R (] 5,
D) ; ke A1 22 LUE PR ) 70 30 T L0 AT, 4 75 0k 1 A2
411 2R S RO (E k2l A 5 SR A | SRS T e

W) SIS T LR SR 2 T 0K SR T, B (H] LB 53 %1
TE LK BB 10 R TR SR AL IR 3 ZE LR | %
TRALBR AR IR A, 2k B TERG R A5
B B R TR T T A B e S A NS SRR
O rikrh % FLBRIE 4.5% ~ 11.4% , 14 6.4%;
HFLE 1.0% ~2.5% , F3 1.5% , YA 2%, 5
T Y FEEARTE F AL i 4 b B RRAE A s A
TR IR I 2 RN BE b e A b FLBURE RN P R Fe BEL



K5 Zha Yy sE B AL R BE B ARk

C ‘;. 4 > Y

AFE T KA DU R AL UL, K 7, 3896 H 1 993,42 m BRI SRR AL R0, K 7,45 96 HF 1 995.40 m; CEURFSER
R FEIALER AL I K 7, , 3R 96 I 1997.69 m;D. AR DL 22 0K A A ZUIR R 52 TR 2 FE SRR A FLBR , T UL A A A SE v FLBR A 4k

K, K 7,996 JF 1994.40 m,

Fig.5 Typical thin section characteristics of clay minerals filling facies under microscope
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Fig.7 Typical thin section characteristics of carbonate cementation facies under microscope
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Fig.8 Conventional logging curve characteristics of carbonate cementation facies
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Fig.10  Conventional logging curve characteristics of tight compaction facies
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Fig.11 Conventional logging crossplots for diagenetic facies in Huachi area
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Table 2 Statistical results of diagenetic facies logging response characteristics of Chang 7 tight
sandstone oil reservoir in Huachi area
JA AR A U L 5 4 AC/ps + m™! CNL/% DEN/g + cm™ GR/API RT/Q + m
ANFRE 20 3 T A S FEl 218~235 10~20 2.503~2.585 82~110 40~60
Y{E 228 15 2.547 93 55
BRI JE 215~230 12~25 2.558~2.623 93~118 29~52
i 219 19 2.564 106 41
TRTRER e 25 40 W 210~230 9~15 2.589~2.692 83~105 48~75
¥l 218 12 2.621 97 61
JRSCEUE A L 215~243 12~40 2.533~2.699 100~370 38~79
B 220 25 2.564 153 52
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Quantitative Characterization of Diagenetic Facies of Tight
Sandstone Oil Reservoir by Using Logging Crossplot: A case study
on Chang 7 tight sandstone oil reservoir in Huachi area, Ordos Basin
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DAI QuanQi’ CHEN Jing' WANG ShuChen'
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Abstract; Huachi area is located in the southwest of Shanbei slope of Ordos Basin in China, with a flat strata and
simple structure. Yanchang Formation of the Upper Triassic is terrigenous clastic rock series of fluvial facies and lacus-
trine facies, formed in the process of continuous depression and stable settlement in Ordos Basin, and vertically divid-
ed into 10 oil layers. During the deposition of Chang 7 member, the basin was in the maximum lake flooding period,
developing sandy debris flow and turbidite fans in the center and on the slope. Having experienced long diagenetic e-
volution, Chang 7 member formed current reservoir characteristics. Diagenetic facies is the material reflection of diage-
netic environment, and the combination of diagenesis and diagenetic minerals, and it is also the production of diagen-
esis and evolution stages in specific sedimentary, physical and chemical environment. Diagenetic facies includes the
characteristics of rock particles, cement, fabric and cracks-holes, which highly generalizes diagenesis, diagenetic
minerals, diagenetic environment, diagenetic events, and diagenetic evolutionary sequence during the period between
the formation of sediment and the occurrence of metamorphism. The research on cores of diagenetic facies are diagene-
sis and diagenetic minerals. What’ s more, diagenetic facies plays an important role in the formation of effective reser-
voir, therefore to study diagenetic facies of tight sandstone oil reservoir has a broad application prospects. In this pa-
per, diagenesis and diagenetic minerals of Chang 7 tight sandstone oil reservoir in Huachi area of Ordos Basin are
studied by using core observation, thin section examination, scanning election microscope data, cathode luminescence
and physical property analysis. According to the types and intensity of diagenesis and the combination feature of diage-
netic minerals, diagenetic facies in the study area is qualitatively divided into four types, including instable compo-
nents dissolution facies, clay minerals filling facies, and carbonate cementation facies and tight compaction facies.
Then based on the analysis of conventional logging curves, such as gamma log, density log, acoustic transit time log,
compensated neutron log and resistivity log, which are sensitive to diagenetic facies, crossplots are made to further
quantitatively classify the four diagenetic facies and establish logging cognition model of diagenetic facies. Take Well
Cheng 96 in Huachi area, for example, the quantitative recognition and classification of diagenetic facies coincide well
with thin section of sampling point, formation testing and physical property analysis in single well on the longitude,
which verifies the reliability of the model. The study of quantitative logging characterization method of diagenetic facies
can provide theoretical guidance and technical support for comprehensive assessment of tight sandstone oil and for pre-
diction of favorable zones in oil-gas reservoir development.

Key words: diagenetic facies; logging crossplot; Chang 7 oil layer; tight sandstone oil reservoir; Huachi area



