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Fig.1 Structural units of the Ordos Basin and the location

of the study area( modified from Yang"**)
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Fig.2 Depositional microfacies for the first member

of the Shanxi Formation and sampling wells
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Fig.3 Sandstone QFL triangular classification (after Folk")
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Fig.4 Photomicrographs of sandstones showing diagenetic characteristics
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Fig.5 Frequency histograms showing reservoir porosity and permeability distribution



552 VS EURDA UEE A R R E B 407

Ko MERYMES ki

Fig.6  Cross plots of porosity and permeability of the reservoir versus gas logging value
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Fig.7 Typical cored profile of well Shi-8 showing well logs, mineralogical, petrophysical and gas logging variations
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Fig.8 Detrital and authigenic mineral contents for different sandstone petrofacies
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Fig.9 Frequency histograms showing porosity and permeability distribution for different sandstone petrofacies
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Fig.10  Well-log responses for different sandstone petrofacies



410 T o2

E

937 &

F1 ARBEERHENFME LS
Table 1 Summary of well-log responses for different

sandstone petrofacies
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Table 2 Eigenvalues, eigenvectors, and the accumulated
contribution of variance for principal components

of well-log responses

I8 P FRAIE 1] 4 J5 22 8
1 Axcr Anac Awpen  Axent  Axtarp /%

F, 2418 0942 -0.255 0.603 0.713 -0.770 48.366
F, 1.297 -0.064 0.846 -0.488 0.522 -0.257 80.300
F;  0.629 86.884
F, 0.508 97.053
Fs  0.147 100

1L R [REN A A A AR B 32 5y F (F, 22218

Fig.11  Cross plot of principal component F; versus F,

for well-log responses of different sandstone petrofacies
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Table 3 Performance of sandstone petrofacies prediction model

based on principal component analysis using well logs
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Fig.12  Prediction of sandstone petrofacies in Well Yan 340 to validate the model based on principal component analysis

4 BUBRWY ARG E AT LA I A R
GARIIE

Wt T A GE T4 B A SRR R | AR5 IX
197 DU B 02 FE R T /D 555 A A0 00 i B At EL 4y
B RN FAEZ 0 AR e, fETE M 1, 709
PSR B A A 5 5 W OR A (A B A9
WAEBRREE, MRS m RS AE (A EA
o) W0 A A LI o A 1 B YR R A S (A A
JO) b (B 12) , S, 2R A A eRb
FRIRE R 2~16 m, Ei# ARG (I 13) , 2R
TN B PEAC X, B KT 10 m; ZENGAE A R
PR —i7, ZITEE KT 8 m,

Wb D B ST 2 3 RN 28 K ) P B, s il T
BHEZEE U5 XRE P R R AE R i

OIE A BT B SERIRIX F i A FERIR BB IERF 2 [ R ].2013.

HE A E U TR ERME IR 3 1 AR psE T b
JRAT AR/ B Ay R B BFSE X L P 2 — Bt
EEEA B O ENABUE BRI
fe S TR U A S A A A T S
J& o BEABFFEN ST X H /92 Y5 £ 20k B A
ek FRACZAE BT, S OR B ol AR RS
FORRIRAE B 5 8 e B THUE B SR G
IR DXCRE AR TS D A A 2RI T LT, 2228
PERORL A T8 g tb 2 4 ) I AT B[] P 52 7 L ke oK
WA U B R T RRIRAE B e AR AR U 2
B TR AL ST o o SR BORE S T b ) ) o 4
B A TEIGEM , F350 1 — B RK G = £
AT GTURRIREE 202 IR IR ORI 3 ) 1 3 i
W kAR RN A i R B OR3P A 3



412 o M

E

RV

il J= oA, RSO B, i DUBUK B 715 D
WURCRLAR A AR A XD e BB )2 0 B <A
RREE , AE=FMIETGOK R iinE T, ) B
AU ML A —ooaitl . M E R T
SAVERURL A T8 A1 S i i ARSI A
JB CaB AT i E

3 SOBAEURLE I 1T 4 e

Fig.13  Isopach map of ductile grain-lean sublitharenites
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Fig.14  Contour map of H + ¢ value for ductile

grain-lean sublitharenites and gas production
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Availability Identification of Tight Gas Sandstone Reservoirs and Quantita-
tive Assessment:A case study from the first member of the Upper Paleozoic
Shanxi Formation in the southeastern Ordos Basin

QIN Bo', CAO BinFeng®, ZHOU JinSong’, ZHANG LiKuan®, LEI YuHong’, ZHANG ZhenYu’
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Abstract; Identification of reservoir availability and quantitative assessment are some of the most critical issues in
tight sand oil and gas exploration. Multiple analysis scales from the microscale, drill core to well logging have been
conducted to examine the reservoir heterogeneity of the first member of the Upper Paleozoic Shanxi Formation in the
southeastern Ordos Basin. Three sandstone petrofacies have been defined in the gas reservoirs. Ductile grain-lean sub-
litharenite forms reservoir rocks with good petrophysics and gas show. A model based on principal component analysis
has been constructed to predict high-quality reservoir rocks and understand their spatial distribution patterns using well
logs corrected from thin section and drill core data. The micro-scale description of the petrofaceis has been upscaled
for field-scale characterization, and the availability of tight gas sandstone reservoir has been quantitatively assessed.

Key words: reservoir heterogeneity ; petrofacies; well-log response; reservoir availability assessment; tight sand gas



