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Characteristics and genesis of the bleached Pisha sandstone in Ordos Basin
Song Tushun', Liu Li', Wang Yujie’, Liu Na', Yu Miao'

(1. College of Earth Sciences, Jilin University ,Changchun , Jilin 130061 , China ;2. Testing Center of Jilin University , Changchun , Jilin 130061 )

Abstract ; Bleached Pisha sandstones are widely distributed in Ordos Basin and mainly occur in Yan’ an Formation of the
Mesozoic ,In Dongsheng area,the bleached Pisha sandstone overlying on the coal seam is an important evidence of the ex-
istence and migration of hydrocarbons. In this paper,the samples collected during field geological investigation were ana-
lyzed by using polarization microscope, scanning electron microscopy ( SEM ) , X-ray diffraction and X-ray fluorescence
spectrum and inductively coupled plasma mass spectrum. The results show that the main mineral composition of the
bleached Pisha sandstone are quartz and alkali feldspar,followed by illite, kaolinite and a small amount of illite/smectite
mixed layer. The content of Si0, is 72. 76 % —74.96 % , that of Al,0, is 16.17% -16.17%,K,0 1.93% -1.93%,
Ca0 0. 08% -0.08% and Fe,0,0.01% —0.69%. Hf,Zr,Ss,Ba and U are relatively enriched. The Y REE and LREE/
HREE was are in the ranges of 67 =296 wg/g and 7. 36 —13. 67 ,respectively. REE distribution pattern features in light
REE enrichment,but heavy REE deficient,with significantly negative anomaly of Eu and weak deficient of Ce(the con-
tent of Ceanom being in the range of —0.07 — - 0. 17, averaging at — 0. 12) , suggesting an anoxic reducing environ-
ment. The studies show that the bleached Pisha sandstone is the result of sulfate and natural gas reduction,and thus can
provide a geologic basis for the formation and dissipation of oil and gas in the study area.
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Fig. 1

Location of the study area and lithology column
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Fig. 2 Typical photos of bleached Pisha sandstone in the Ordos Basin
a FIEEE T E BB B4 %

10.0kv

1um

s JEHRC ROIEE MR, T A G A S B, DUV LA S L - 1 2 L -7 RO E

& 3

SRR 22 A T A RHORD e i el T LR T R

Fig. 3 Typical microscopic photographs of bleached sandstone in the Ordos Basin
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Table 1 X-ray diffraction analysis data of bleached

Pisha sandstone in the Ordos Basin
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Table 2 constant elements in the data table %

S =k Si0, TiO, AL O; Fe,0;3 FeO MnO  MgO Ca0 Na,O0 K,0 P,0; LOI 4+t Fe, O3 +FeO

L-1 HREb S 7476 0.42 16.24  0.01 10 0.08 0.20 0.56 0.04 220 0.08 4.70 99.39 0.11
L-2 EEMEE 73.98 0.48  17.44  0.03 10 0.06 0.26 0.57 0.04 2.40 0.11 4.70 100.17 0.13
L-3  EEMEE 7496 0.31  16.62 0.03 10 0.04 0.23 0.56 0.04 2.65 0.13 4.02 99.69 0.13
L-4 EEM#E 7478 0.43  17.48  0.06 10 0.10 0.14 0.10 0.05 2.40 0.08 4.71 100.43 0.16
L-5 WAREb S 73.46 0 0.56 17.71  0.13 10 0.08 0.12 0.08 0.04 203 0.11 4.98 99.40 0.23
L-6 Rammps  72.76 0 0.75  17.66  0.33 10 0.14 0.16 0.09 0.06 1.95 0.11 528 99.39 0.43
L-7 MLAEmmys 7444 060 16,17 0.69 10 0.12 0.17 0.10 0.05 1.93 0.13 504 99.54 0.79
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Table 3 Analysis and comparison of trace element content of sandstone 10-°
5 = Sc A Cr Co Ni Cu Zn Ga Rb Sr Zr Cs Ba Hf Ta Pb U
— FRIGE  18.00 140.00 110.00 25.00 89.00 63.00 94.00 18.00 78.00 480.00 130.00 1.40 390.00 1.50 1.60 12.00 2.70
L-1 JSEeatabes  6.44 24.69 28.41 9.10 17.35 7.46 168.80 14.92 58.62 363.20 116.50 1.77 733.90 3.43 0.60 4.71 12.21
L-2 MEaLRbe  8.04 41.54 38.04 2.80 10.68 9.47 58.82 17.34 78.45 287.20 164.00 2.11 664.30 4.69 0.72 5.82 8.93
L-3 {EEMEE 4.8 29.57 29.45 1.33 9.03 6.69 35.73 14.15 74.61 247.40 80.22 1.77 711.40 2.52 0.54 4.79 4.92
L-4 [EEMES 6.32 48.96 47.18 2.59 8.40 13.63 18.07 15.81 76.12 78.10 125.20 2.06 611.40 3.62 0.70 5.48 1.94
L-5 JMEaLRbe  5.55 62.72 41.06 1.33 63.13 31.01 16.04 14.72 66.08 62.65 251.10 1.96 495.00 7.09 0.90 6.19 2.42
L-6 BIMAMMA 8.81 94.14 54.20 2.60 9.22 19.68 23.33 17.63 65.57 57.93 464.60 2.08 494.30 12.65 1.21 21.60 3.00
L-7 Berfaficbs 9.12 75.86 59.38 2.36 10.34 10.17 28.20 18.10 73.92 49.63 258.10 4.14 483.40 7.30 1.03 7.47 2.68
EEALS  0.36 018 0.26 0.36 0.19 0.12 1.8 0.83 0.75 0.76 0.90 1.26 1.88 2.29 0.38 0.39 4.52
AL S 0.45  0.30 0.35 0.11 0.12 0.15 0.63 0.96 1.01 0.60 1.26 1.51 1.70 3.12 0.45 0.48 3.31
wepr  MERLENS 0.27 021 0.27 0.05 0.10 0.11 0.38 0.79 0.96 0.52 0.62 1.26 1.82 1.68 0.34 0.40 1.82
R MEAMEE 0.35 0.35 0.43 0.10 0.09 0.22 0.19 0.88 0.98 0.16 0.96 1.47 1.57 2.41 0.44 0.46 0.72
s EEMEE  0.31 0.45 0.37 0.05 0.71 0.49 0.17 0.82 0.85 0.13 1.93 1.40 1.27 4.73 0.56 0.52 0.90
BLEAANAE 0.49 0.67 0.49 0.10 0.10 0.31 0.25 0.98 0.84 0.12 3.57 1.49 1.27 8.43 0.75 1.80 1.11
WML @S 0.51  0.54  0.54 0.09 0.12 0.16 0.30 1.01 0.95 0.10 1.99 2.96 1.24 4.87 0.64 0.62 0.99
T DU A S R R 2 MR 2% S v
F4 SIRSHRMHEHRLTES=E
Table 4 Sandstone REE content analysis results 10°°
5 =i La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu
L-1 EAfes 2416 44.45  5.47  21.94  3.76 1.16  3.52  0.55 2.85 0.59 1.58 0.23 1.47 0.23
L-2 EAME 3297 59.54  7.66  28.56  4.87 1.37  4.50 0.72 3.72 0.81 209 0.30 1.77 0.29
L-3 Sty 17.18 0 27.79  3.89  15.03  2.36  0.82 2.70 0.43 235 0.54 1.44 0.21 1.24 0.21
L-4 EAfEA 43.28  66.19  10.03  39.94  7.14 .53 6.29 1.01 504 1.00 2.54 0.39 2.32 0.35
L-5 mHftebs 61,25 100.20 13.72  51.83  8.21 1.85  6.36  0.93 4.44 0.87 2.18 0.32 1.93  0.30
L-6 JRL@utwbs  72.57  99.64 16.61  65.57 11.02 2,50 9.79 1.47 7.41 1.47 3.69 0.54 3.21  0.49
L-7 Meamtibs 109.50 162.60 26.38 104.30 17.59  3.85 14.68 2.03 9.69 1.86 4.41 0.61 3.55 0.52
uce R TE 30.00 64.00 7.10 26.00 4.50 0.88 3.80 0.64 3.50 0.80 2.30 0.33 2.20 0.32
NASC R L 32.00 70.00 7.90 31.00 5.70 1.24 521 0.85 554 1.04 3.40 0.50 3.10 0.48
T WM BUE (NASC) 51 H Haskin(1966) , L#f#52 (UCC) 51 F ZPF(1990) 5 03 Bz 2y 7 MR S iRE 2% 2 rhls
=5 SIRSHRAMMERLTESH
Table 5 Sandstone REE parameter comparison table
/1076
kS o LREE/HREE EuwEu*  Ce/Ce* Ceyom  Lay/Yby Lay/Smy  Gdy/Yby
S REE LREE HREE
L-1 RS 111,96 100. 94 11.02 9.16 1.40 0.88 -0.07 1. 60 1.14 1.43
L-2 T REb A 149. 16 134. 96 14. 20 9.51 1.28 0.85 -0.07 1.80 1.21 1.51
L-3 A A 76.18 67.07 9.11 7.36 1.42 0.77 -0.12 1.35 1.30 1.30
L-4 AR 187.05 168. 11 18.94 8. 88 1.00 0.72 -0.15 1.81 1.08 1.61
L-5 RS 254.40  237.06 17.34 13.67 1. 12 0.79 -0.11 3.07 1.33 1.96
L-6  jafamtebs 295.96  267.91 28.06 9.55 1.06 0. 65 -0.19 2.19 1.17 1.81
L-7  Mer@mtebs  461.57 424.22 37.35 11.36 1.05 0. 69 -0.17 2.99 1. 11 2.46

1 :Euw/Eu® =Fuy/(Smy + Gdy) "% ,Ce/Ce* =Cey/(Lay * Pry)"?,Ce
B bR AEAL LUAE s Eu/Eu ™, Ce/Ce ™ FI Ce,,, 0 58 5L

=1g[3Cey/(2Lay + Ndy) ]5Lay/Yby, Lay/Smy Fl Gdy/Yhy ¥ Jg B8

anom
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Fig. 4 Enrichment relationship of the trace elements in

bleached Pisha sandstone of the Ordos Basin
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Fig. 5 REE patterns of bleached Pisha sandstone in the Ordos Basin
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