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Reservoir controlling factors and geological prediction models of the 4™ member of
the Xujiahe Formation in Xiaoquan-Xinchang area,the western Sichuan Basin
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Abstract : A study is carried out on the controlling factors and geological prediction models in the 4™ member of the Xujia-
he Formation in Xiaoquan-Xinchang area, western Sichuan Basin. Technical methods or tools such as thin section observa-
tion,SEM and cathodoluminescence spectroscope had been employed and data like reservoir physical parameters, sedi-
mentary facies and so on had been utilized. The results show that the reservoirs in the formation are mainly sandstones
with high lithic content, such as lithiarenite, sublitharenite and calcarenaceous sandstone. These sandstones have high
compositional maturity and medium textural maturity. Reservoir space is mainly intergranular dissolved pore , intragranular
dissolved pore and moldic pore. The reservoir are mainly of porous type and fractured-porous type with poor reservoir
quality ,and are typical tight sandstone reservoirs. Compaction and cementation caused densification of the sandstone
while dissolution and fracturing played key roles in the formation of reservoirs with relatively good quality. Factor as depo-
sitional microfacies,the position of sandstone in the Paleostructures during early burial process and dissolution period , and
fracture growth (mainly at the lower section) are considered to control the formation of reservoirs with relatively good
quality in the 4"member of the Xujiahe Formation. Hence ,two geological prediction models are established for the upper
and lower section of the 4" member respectively ; they are delta front distributary channel microfacies and/or mouth bar
microfacies plus paleostructural high during early burial process,sandy braided distributary channel microfacies and/or
mouth bar microfacies plus paleostructural high during dissolution period plus fracture zone.

Key words: diagenesis, reservoir characteristics, geological prediction model, Xujiahe Formation, Xiaoquan-Xingchang

area , western Sichuan Basin
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Fig. 1 Map showing the regional structure and the location

of the study area in the western Sichuan Depression

FN — AP ZR | DL = A YN 7 5 R 38 S A
Fo AU B A T AL AR = A I S AH , SO
EEN =AMPNATSOK T 20 PR E A L 2) 5
B T IR A s T S BEA FRDRL A R = A Y
AR A=A P AT S AR D 32, foRH 22 28 A o3 i )i
AT 3) .
2 R
2.1 ERFHIE

il J2 A SRR A TR LB A R A
BRI 2R — i X A DU B2 e R
NERIKEETEW A B AASEs B R E G A
JB RS A, 4 BN S EE HRD  o 2b e, X X P
1 000 Z R FEA AT ST, A T a A S A S

.
7 [ CX94 CX568
o o

(M| [ ][]

[

—

i EiR 1A

TIXFER JIRUIEMAE DU AR

K2 ZR - Figh XA E B IR

Fig.2 Depostional microfacies in the upper part of the 4" member of the Xujiahe Formation

in Xiaoquan-Xinchang area,the western Sichuan Basin
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Fig. 3 Depostional microfacies in the lower part of the 4" member of the Xujiahe Formation

in Xiaoquan-Xinchang area,the western Sichuan Basin

b A TR SR 97. 96 % , £7 R K A 5 B D A
A3 BT A 1.39%F1 0. 65% , PRI, 5 L& 2 A 8 FAE
KA A% X0 B 5 B ORI ) R R . T
FLHE R, BRI X 000U B AT K A & R
1% HAEHFE R, fE )2 Wb A, 208
10% ~20 % (1)K A7 7EHEIR B A  F vh pl JE 2 1 J2 1 1R
YR RPTE " e EE R R T BA EEE L,
b B DL HoR S 32, 57, 91% , ok Sl 4R b
7 28. 37 % , i KH AL FIAS &8 R b 22 43 1l 5 0. 70 % il
0.58% , WOk B B b 4 — 35022 ARBIR o 3, 43k
B - A, IREE I L N FLBAEC R g 2URFLER -
FE&E X, PR 2Ok FREL IS ARG 0, 5 Ak
ULEES /D e e R AA ML e

2.2 pUEYERFHE
6 AR T B AFAE

TS L A LR BN RO SR A TR
FHBIFTE X0 DY Be i SRR BT 22 D0 ) LA 2 284
TR S A B A T T/ TR SR 25

Fe S He A FH S B3R B B Al g e 0k K
SE RS, THCE s A S B A B Pk R,
=HRERE ORI R4 2 AR T DL R WP e e A 2
e (1] 4a) o TERRVERURIBOR & 102 BRI L
SR A R SEAE R, MR RO A B R B B A
BRPRER e T8 (B5)8 ) BRFR R IR A5 By X kB J= B
SEAE FAR X 55 , St FLBR A X 46 J2= By — i R L
APRAT

JER LR 22 AR R R ER ) Al 4 ) R Jo
AIRLESVE T (8 4b—d) o ULEY AR KG 074 204
AR il A ANERIe AT, JRiiln] LS o 4z Al

2.2.1

R LA X = S EAT ST AT, 25000 BORS R Fp R A7
52.33% , 2 FEAHG Y, EA TS B 5T
BT AL NI AL AR B8 IR B 5 AR A e TRz 18] I
PR SR A 1A 3 b7 207 o X 28 [ A=A A B8 Bkt
HUER AR U= B Kk BA SR — 7
], EREFEARAR 2 B B R Mt 2 it s 5 — 7 i,
TURE LS A 47 T AR 1k A S0 A in R 598 B, AT
PP AEFLBR S SR A R D, SR - R
AR AL B2 AR B A R e 7 A M AR VR T, fiE
e HEB AT IV I OOCAE FLBR . NG, A A=A
AT 1O 00 S A FLB ) AT AN U A FLBR B 6 7
AN, BR1 i A R T ARG A2 R o
e A7 5 RN 7, (H B R AR A DA AR R
EALBI A B B, NI AE X R B B A
FE RS ARSI IR A SE AL Bt W o X
FAAE ATE BN, S 2 /N T 2% RIRER IS Y)
A2 35 4 R 1K 6. 07 %, o IR 45 ) e i i) 83.23 %, 1]
o SR PR ER 4 S e S BRR Eh 4t o TR PR £
JEE 254 A 5 B A LB %) T B DR T A0
5, W5 A0 22 o SR L BRSO AU O 2 - P
BOrfa, WS AR A M. B R,
R B BRI Eh 07 W00 B o e A LR S RE 1A —
TE R I A, HEATH BRI R 45 A PR i U5 X 20
VU BERb - fid B 23 B AL /N 2 YRR Z R BN R Z
— B AR AR

IR AR 20 DY BeRb bl il A 7, 28 KR
SRR B TR B G, Forh KA I PR o A A,
TR 120 25 R BRI b, 350 20 T2 B A B e it
YRR, LB IR M RAL (P de) o e T A0 9 e U] 5= 22
A T (AR A7 5 ) 3 52 P BRI R A



486 AW S R R A R

o5 34

- 200 um
S A

K4 2R - Bl X5 Berb i s A R U
Fig.4 Photomicrographs showing the diagenesis in the 4" member of the Xujiahe Formation in Xiaoquan-Xinchang area,the western Sichuan Basin
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Fig. 5

Diagenesis sequences and pore evolution of the sandstone in the 4" member of the Xujiahe

Formation in Xiaoquan-Xinchang area,the western Sichuan Basin
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Table 1 Statistics of pore types and their contribution to the formation of reservoirs for the 4™ member of the Xujiahe

Formation in Xiaoquan-Xinchang area,the western Sichuan Basin
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Table 2 Statistics of porosity and permeability for the 4™ member of the Xujiahe Formation

in Xiaoquan-Xinchang area,the western Sichuan Basin
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Table 3 Criteria for predicting reservoirs in the upper part
of the 4™ member of the Xujiahe Formation in

Xiaoquan-Xinchang area,the western Sichuan Basin
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Table 4 Criteria for predicting reservoirs in the lower
part of the 4™ member of the Xujiahe Formation

in Xiaoquan-Xinchang area,the western Sichuan Basin
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