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Fig.2 Sedimentary facies map of the study area

102° 104

TOST T
Ty

—
. :
. =
. .
-
.

] . AL =T e =) - >
! / B R i e g
oy il oge| —WREE —wmmNE =S
= w | s < e e
g2 P i %IEOG’ W REAR | AESEAR

K1 BIFSE XA R
Fig.1 Location of the study area

http://geochina. cgs. gov. cn H1EHLT, 2014, 41(2)



EFNECY 98 TR PR AL B D A A A E AN 5 R B —— L) 3% T — % A B 1] 439
2.2 (iR EEH4FME 2.2.2 LR £E MR AE

22,1 5L ER

FERFAE AT KNS R SRR 1] 1) 5%
R LB AR N AL ERAL A AL e
PIEEFL L FL S R AR E] FLAF 6 2SS, FLBR
YEERT AR UESER . T BB AR A () R BN IK
LIRS R AR AL A, IR AL &, BB
AR FLBR A N R T 0 W B I R B Ao, TR
LA T LEEIR 5.26% (R 1, B 4) .

A7 5/ %

I —f KWy
I —1 A1 47 5%
MI—5¢ 8 A %
V—Kfau
V=B K
VI—Kfa 48
VI—# i

K A1% Crilg+at) /%

3 3% T — R X R — B A1 2
Fig.3 Rock types of 2nd member of Xujiahe Formation in
Suining—Pengxi area

AU S L AR A BT R Y DX PN G 32
LRy 245 SO AN R PRI

XPA0 — B 16 A0 R ity FR SR U 434, FLBBE
O3 AR AE 2.74%~8.26% , V- N 6.47% ;1B 15 N
0.018~0.621 mD, F-¥32iE %K 0.154 mD., HEIK
F1 135 5] 1.351 MPa, HE Mg GE 2 12 2 K 0.210
um, F3{EH A 0.103 pm, H{EJE 7 5F 15 4 11.493
MPa, W58 XD AL 25 o] iR 2 A i HE SR g
AR 7, AHE B, I A E |, ELIGETE S A ARy
5], FeAIPE 22 BO4FAE (1 5)

3 IR RCA AR SR R R AIE

S ERMERARMELR
RS X — B W RS g R B - D F

x1 Fr—ERMXA_RIABEBREIALESIT
Table 1 Statistics of pore types and areal porosity of 2nd
member of Xujiahe Formation in Suining—Pengxi area

RATLER

Rl LI

= B e (AT B T AL AL
W% MFLR% Y% MILR% SR/ % ILFR%
[~ 95 1533 0.62 66,67 2.69 1800 073

S 141 400 020 8410 413 1190 058
M o135 608 034 7630 427 1761 0.99
T LA P AL

K4 fLBZE AR R
a—FRAVRLIAISL Sui36,2286.17 m, Tor’, B 't ; b— K AT TSR A RUSHEUA ARAAIIIG PL7 ,3181.88 m, T, x*, Bl 5
Qtz— A1 9 ; Kfs—HHK A1 s PlI—RHE
Fig.4 Sketch map showing pore types
a—Residual intergranular pore Sui36, 2286.17m, Tsx’, plainlight;
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Fig.5 Mercury penetration curves of Pengxi 1 well in Suining—Pengxi area

RAGRA W B UZ 70A15 5 @ A7  KIPE S T8 S5 1
PERIORL B0 J5) B 25 585007 (18] 6-a) s D R L TAL
A RO B e SR RTOURL 14 SR 1 AR
S BZRHEAL ; @z BE 2 ARG W) 5925 i 2SI
R RIS Y RS @ R A TEAHE K
A1 5 B S URL 2 [] A 25 A Ak G 2%, T i He Ak L 2%

Pl M e Ak <5
GBS B R R A 3 e SR X
FLBR A BIRFRE -

PR 52 5= (B G r [ FL B AR FH R 4% T e 1]
FLBR A AR 5 AR /JE AR (] FLBR A R < 100%

FESZZRMOR , FESAE TR LB AR R R B A

FR i R.Sneider KRR, 75 F&A A B UTRUIAEE kL
PRI Je St BUAED A Al — i 9 Js i £L
BB 38% . IAFERAR IR LA (] FLARFR e 25 M A AR
AR TGt 4 R 30K, RS, R IX
I B 371N i R S350 A1 T 5.26%~100% , °F-3%
JESZHR 74.21% , J@ 3 RS,
3.2 REERARMILER

WF9E X0 — B = B 51 o e e 435 Je ik
FRERELE | UL/ (AL 0 W R AL ) SR 259

(D) EEFT RSS2 92 2 B sl UL IR 2540
(F6-b), FEAME, — KL AFMIHrIE
B, — ALY F AR A e, fERURS Y 2
S E A SR AT RE SR A 8 A kL
T = s ek B A5 ) B i 2.51% , S R T Ik
7% , 185 KL ] FL R K f 2 28, i R W i 22 10 &2

BFRHZ —.

(2)BRTRER 25 2 R T fgdn, i b i e
oA BRA S ARZES . IR IS )
2%~6% , DEEE B w1k 40% ., K R i A
Ji 235 4 7 B 3 SE AL (1 6—c ) , 1 5 1 2 i A4
A AR AR B, BHLIE T 5 AR K B ol i
RAEEYIER 220 N — BRI

R TR A IR RS A VR R LR B R AR B,
(NEIPNE e S e

PRI R =R 25 DAY (& AR B A S
B LT ) x100%

Jie 235 K Je 465 1 R XL R ) 1 K R B
A TG, AT X A0 B 371 Bk i e 4
oA T 26.04%~100% , F-HIFLIL 25 2R 96.24% , &
SRR LE
3.3 BAMIERARAME

W VE R R EORE KA AT RN s ]k
A FLBR TR B, % e i )2 0 1 e SRR A,
FEX 2 R ERNEAL LR AR A 1L

o 2B A Ay FE KA. KABHLL
BB A RAE AL, 4 K S BORRAS R bl I 20k 11
HAE Y ey sl

I 5 e TR A T, A5 85 )2 (FLBREE =6% )
FR T E R BB R AR LB R 34 7E 5% 204, B
FKATIK 10% , (0K EB S Bl A0 S5 R I fiff A Fe 3, %
TR A FLBR e U 4% 840, e RT3k 6%,

SIS il 327 0 A e ARV AR

http://geochina. cgs. gov. cn H1EHLT, 2014, 41(2)



a1 2

PR AE IR RFLB D B A PP P B —— DU T — R A B 441

Ko mue s ER
a— AT AT, JIN106, 3185.00 m, Tax’ IE S s b— A1 S WORL B B M, A5 L FI AR AT 3 Sui 36,2416.22 m, Tox IE AL
s oA O R AR I ALER , PL7,3289.12 m, Tox’, Hufii s s d— KA KL IAFL PL6,2540.27 m, Tox’, HfL
Fig.6 Sketch map showing the diagenesis
a—Faulted feldspar polysynthetic twins, Jin106,3185.00 m, Txx’, plainlight.; b~-Embedded contact of quartz particles, Quartz
overgrowth and authigenic quartz, SuiNing 36,2416.22 m, Ty, plainlight; c—Calcite and ferrocalcite cementation intergranular

porosity, PL7,3289.12 m, Txx’ plainlight; d-Intragranular pores of corrosion feldspar, PL6,2540.27 m, Txx’, plainlight
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Quantitative evaluation and prediction of diagenesis facies with
low porosity and permeability sandstone in central Sichuan: A case study
of 2nd member of Xujiahe Formation in Suining—Pengxi area

JIANG Yu—qiang', WANG Meng', DIAO Yu—xiang', ZHANG Chun’,

CHENG Xiao—yan’, LIU Shu', FANG Long', LI Zheng—yong’
(1. School of Geoscience and Technology, Southwest Petroleum University, Chengdu 610500, Sichuan, China;
2. PetroChina Southwest Oil & Gas Field Company, Chengdu 610051, Sichuan, China;
3. Chuanzhong Oil-Gas Exploration and Development Research Institute,
PetroChina Southwest Oil & Gas Field Company, Suining 629000, Sichuan, China)

Abstract: The sandstone reservoir in 2nd member of the Upper Triassic Xujiahe Formation in central Sichuan Basin is the
prominent representative of China's low permeability tight sandstone. Diagenesis has an important influence on sandstone's
compaction. Based on the cast—slice, cathodoluminescence, electron microprobe analysis, SEM and other means of experimental
analysis, the authors analyzed different types of diagenesis and features and divided diagenetic facies into six kinds according to the
dominant or characteristic diagenesis that controls the porosity evolution. Quantitative evaluation of the intensities of different
diagenetic activities was made, and different diagenetic facies types were distinguished by introducing such indexes as the
compaction rate, the cementation rate, the microporosity and diagenetic coefficient. The porosity and permeability—diagenetic
coefficient interpretation model was tentatively established with the exploratory application of robust regression method. Un—coring
well's parameters were explained by the diagenetic coefficient interpretation model, the diagenetic coefficient contour map was
drawn, and the regional distribution of favorable diagenetic facies was predicated. The reservoir (> 6% porosity) diagenetic
coefficient contour map was drawn, and the favorable diagenetic facies—favorable reservoir development area was delineated. All
these results obtained by the authors provide a possibility for realizing quantitative evaluation of diagenesis and diagenetic facies,
and the rapid prediction of diagenetic facies provides a basis for the screening of favorable reservoir development areas. These
achievements have guiding significance for the exploration and development of tight sandstone gas reservoirs.

Key words: diagenesis; diagenitic facies; quantitative evaluation; robust regression; reservoir prediction; 2nd member of Xujiahe

Formation; central Sichuan basin
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