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Fig. 1  Distribution of source rocks (a) and stratigraphy (b) of the Yanchang Formation in the Chang 7 sedimentary period, Ordos Basin
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Fig. 2 Sedimentary paleotopography and sublacustrine fan distribution of the Chang 7 member in Qingcheng oilfield, Ordos Basin
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Fig. 3 Sedimentary microfacies diagram of Chang 7, , sub-member in Z185 area, Ordos Basin

GR
|0 API R 3 BEX LI kil A5 5
=] <p m | AEET o0 e 1o % 15| IR
35 mV 55

JETTEPR, 1749.0m AR TR, 1749.8 m

K7

, 1752.0m AR, 17532m

AGETRFER, 1761.4m JKIEHFR, 1764.2m

T

T
I {4

JEM IR, 1767.8m

K4 PRI X B4 H K 77 /MR LG AR AR A
Fig. 4 Comprehensive histogram of Chang 77 sublayer in well B4, Qingcheng area

ZEM 2k, 1769.2m

BN 12.8% Y S E R S5%) , UKAAEE  11.9% B FH&E N 4.0%) , DK A S B SR
g F s e BRI Wb A e 3 &y o KIER SR S 5 8 45.9% K AT
44.6% KA E R 185%, HEF S RN BRI 209%, 58S RN 17.2%, YT
20.8% , RV B it R 15.9% (2 F & 5 BN 16.0% (225 B & 5o 11.2% 4597 2



5 53]

SRS PPN AR [RVRORTRD ik 2 22 5 St T R 8 R S

1923

F1 EEHHRERAK 7, TERRMRRRRS

Table 1 Sedimentary microfacies identification marks of Chang 7,, sub-member in the Yanchang Formation,

Qingcheng area
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Fig. 7 Petrological properties of sandstone in Chang 7 _, sub-member, Qingcheng area
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Table 2 High-pressure mercury injection parameters for different sedimentary microfacies sand bodies

in Chang 7,, sub-member of the Yanchang Formation, Qingcheng area
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Table 3 Reservoir type characteristics of Qingcheng oilfield (modified from He ef al., 2024)
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The Difference of Sandstone Reservoirs with Different Microfacies in
the Source and Its Influence on the Development Effect: A case study
of the Chang 7, , sub-member of Qingcheng oilfield
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Abstract: [Objective] The tight sandstone interlayer of the Chang 7,, sub-member of the Yanchang Formation in
the Qingcheng oilfield is a typical sublacustrine fan deposit. However, research on the differences in sandstone reser-
voir performance on the sedimentary microfacies scale is inadequate, which restricts the screening of high-yield
blocks and the analysis of horizontal sound production effects.[ Methods ] Based on core, logging and seismic data,
using thin section identification, scanning electron microscopy, micro-CT, nuclear magnetic resonance, high-
pressure mercury injection and constant-rate mercury injection tests, combined with oil test and production test data,
the differences in tight sandstone rock and ore, microscopic pore structure, oil content and mobility, and oil test in
different sedimentary microfacies are analyzed. [ Results and Conclusions | The results show that under the control
of multi-stage slope break zones, multi-stage sublacustrine fan sand bodies accumulate in the relatively gentle semi-
deep lake-deep lake slope toe zone, and frequently interact with organic-rich shale to form a large area of "sandwich"
source-reservoir symbiosis, which constitutes the primary geological descriptor of interlayer shale oil in Qingcheng
oilfield. The sandstone interlayer can be divided into four sedimentary microfacies: channel, lobe, lobe side edge
and slump body. The sandstone superimposed thickness of the channel, lobe, and lobe side edge is relatively large,
and the logging interpretation generally indicates an oil layer, which is the main target of horizontal well development.
Dissolution pores and intergranular pores dominate the reservoir space of the channel, lobe body and lobe lateral mar-
gin. The cements are mainly composed of ferrodolomite, ferrocalcite, and quartz. The channel and lobe body exhibit
characteristics such as low content of interstitial materials and cements, high surface porosity, good physical proper-
ties, and a microscopic pore structure with a high proportion of connected pore volume, a large pore throat radius,
and relatively high movable fluid saturation and oiliness. The saturation of movable fluid is closely related to the pore
structure. Controlled by the microscopic pore structure, the channel has better microscopic pore throat parameters
than the lobe, which is more conducive to the filling and seepage of oil and gas. Under the same thickness scale, the
channel is easier to obtain high-yield industrial oil flow than the lobed body vertical well test. The vertical superposi-
tion of the channel and the lobed body is a high-yield sedimentary combination box. Fine characterising sublacustrine
fan tight sandstone sedimentary microfacies, optimising the orientation and length of horizontal wells, and identifying
favourable microfacies combinations for development are key to improving the drilling rate and development effect of
horizontal well reservoirs.

Key words: Ordos Basin; sublacustrine fan; tight sandstone; Chang 7,, sub-member; reservoir properties
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