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Property and origin of tight sandstones in Middle — Upper
Ordovician northeastern Tarim Basin

Zhao Xin' Chen Qianglu® Sun Yuan' Shi Zheng® Chen Yue’

(1. Chang’ an University Xi’ an Shaanxi 710064 China;
2. Wuxi Research Institute of Petroleum Geology SINOPEC Wuxi Jiangsu 214151 China)

Abstract: In the northeastern Tarim Basin a thick set of turbidite composed of sandstone siltstone and mud-
stone ( shale) was found in the Middle and Upper Ordovician attracting more and more attentions for explora—
tion. The reservoir property and origin of sandstones from the Querquek Formation were studied in detail through
systematic sampling of Kuruktag outcrops. The sandstones from the Querquek Formation mainly included fine—
grained arkose lithic sandstone debris feldspar and feldspathic lithic sandstone. The dissolved pores of feldspar
particle and calcite cement worked as the main pore space and the pore structure was mainly micro pore and
throat. The average porosity was 1.72% and the average permeability was 4. 584 x 10 > um’ indicating extra—
low porosity and extradow permeability reservoir. The low compositional and mid — poor textural maturities of
sandstone resulted from near source and rapid deposition were the inherent reasons for the formation of Querquek
tight sandstone. The severe compaction resulted from ultra-compensation the high content of plastic particle and
the late weak dissolution were the important factors for poor physical property reservoir. The weak dissolution and
fracturing did not improve the physical property of reservoir obviously and were the important reasons for poor
reservoir with low porosity and permeability.
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Fig. 1 Structural position and outcrop distribution of study area
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Fig.2 Content classification of sandstones from Querquek Formation in study area

3.1.2
b C d) °
( 4d e o)
Fig.3 Particle size distribution of sandstones from s
Querquek Formation in study area
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Fig.4  Microscopic characteristics of pores of sandstones from Querquek Formation in study area
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Tab.1 Parameters of physical properties and pore structures of sandstones in study area

/

1% (1073 um?) /MPa /MPa /pm Sy, /%
I -2Bl 7.2 0.070 13.198 1.102 -0.155 0.084 3.392 12.415 0.059 96.2
I -21B11 2.2 0.981 14.232 0.291 -1.497  0.020 22.165 0.000 0.000 16.8
I -25B4 2.9 0.435 14.098 0.602 -3.648 0.043 9.811 0.000 0.000 21.5
I -27B6 4.6 2.957 11.887 2.859 -1.092 0.241 0.086 12.751 0.058 57.5
I -29B2 2.2 1.823 14.040 0.718 -2.828 0.051 6.400 0.000 0.000 33.3
I -33B1 3.7 6.916 11.728 3.077 -0.941 0.262 0.070 0.000 0.000 47.5
I -37B1 1.4 0.034 14.168 0.294 -4.09 0.021 19.591 0. 000 0.000 11.5
I -39B5 0.9 0.071
I -40B1 4.0 0. 840 11.752 2.679 -0.878 0.228 0.116 7.213 0.102 59.6
I -56B2 5.1 0. 140 12.688 1.916 -0.955 0.151 0.668 18.062 0.041 60.2
I -1B1 6.3 288.421 10.228 3.699 -0.315 0.362 0.030 1.598 0.460 67.4
I -1B2 5.1 120. 464 11.312 3.573 -0.834 0.316 0.035 0. 000 0.000 46.6
I -1B3 6.1 125.746 9.738 3.652 0.021  0.375 0.037 0.510 1.441 67.3
II -2B1 4.7 7.224 13. 805 0.782 -2.536  0.057 3.896 0. 000 0. 000 16.0
II -3B1 4.9 21.605 11.043 3.378 -0.738  0.306 0.031 4.895 0.150 61.8
I -3B2 5.3 44.014 10. 025 3.623 -0.054 0.361 0.051 0.645 1.139 65.7
II -6B1 3.5 3.574 10.795 2.588 0.154  0.240 0.221 1.474 0.499 68.1
II -7B1 3.2 0.717 11.116 2.820 -0.535 0.254 0.067 2.614 0.281 67.4
II -8B1 3.1 4.764 11.583 2.803 -0.502 0.242 0.164 7.563 0.097 55.0
II -8B2 3.6 2.627 13.703 1.191 -2.572  0.087 1.838 0. 000 0. 000 17.7
II -14B1 3.0 0.625 13.285 1.772 -2.104 0.133 0.721 0. 000 0. 000 45.1
I -16B2 1.5 0.418 13.957 0.918 -1.285  0.066 5.489 23.128 0.032 88.6
I -20B1 1.3 0.205 14.204 0.388 -2.622  0.027 19.280 0.000 0.000 15.5
II -20B13 6.1 1.277 12.059 3.025 -1.583 0.251 0.027 13.618 0.054 59.0
I -20B14 6.3 0.965 13.087 1.392 -0.985 0.106 1.614 21.684 0.034 56.0
Il -D30B1 2.0 0.359 14.053 0.677 -3.146  0.048 5.250 0.000 0.000 22.1
I -D35B4 2.1 6.88 11.986 3.749 -1.373  0.313 0.022 0. 000 0. 000 38.2
I -D37B2 1.0 0.033
IV -D49B1 4.4 1.846 12.409 2.123 -0.935 0.171 0.375 16.702 0.044 53.0
I -D51B1 4.8 0.75 13.867 0.819 -1.616  0.059 5.773 30.082 0.025 60.5
I -D51B6 1.0 0.038
I -D51B7 1.3 1.135
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Fig.5 Frequency plots of porosity distribution of Fig.6  Frequency plots of permeability distribution of
sandstones from Querquek Formation in study area sandstones from Querquek Formation in study area
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Fig.7 Relationship between porosity and permeability
of Querquek reservoir in study area
10% ~76% 39% . .
3% ~55% 23% . 4.2
2% ~68% 28% o . .
N N N 4.2.1
2% ~17%, o
2% ~38%; 1% ~18% . e
~N ~ ~ ~N ( 8) °
4.1.2 N °
18.9% "
2 o N 62%
N N ( 4.2.2

<471+



34

4 e, L4 L Fava prary
a FPRA RS, 4X100+), BIER Z BT HY A AR

%

o ‘o A o A i ; y o
© SEPE () Y2 T ] et T A UIAR, 4 10(+) AR, 4X100+), HIBER A SE00R S N 2«20 Rl

8

Fig.8 Main phenomenon of compaction of sandstones from Querquek Formation in study area
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Fig.9 Main phenomenon of cementation of sandstones from Querquek Formation in study area
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