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Fig.1 Geological structure and oil—gas distribution of the Permian reservoirs in northeast Ordos Basin

1-Lower Cretaceous and Middle—Lower Jurassic ;2—Triassic ; 3—Upper Palacozoic ;4—Lower Palacozoic;5—Marginal fault;

6—Small—sized fault;7—Structural contour line of the Permian reservoirs; 8—Middle—Lower Permian oil—gas reservoirs;

9—Upper Permian oil—gas reservoirs; 10—Well site; 11—Drill hole sampling sites; 12—Tectonic unit dividing line;

13—Tectonic unit; | —Shaanbei slope; Il —Jinxi flexural fold belt; Il —Yimeng uplift
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Table 1 Autogenetic illite K—Ar dating results of Permian sandstone samples in northeastern OB

HORER R Rigum  US HE/%  USIAZH WEEY% (CArPAD), OAr K R/ Ma
Mns-la  P;  03~0.15 89 25 3.78 191.80658 0.0075677 125.75+1.56
<0.15 88 25 3.86 206.06907 0.0079201 131.40+1.57
Mn52a P,  03~0.15 71 25 5.11 199.24989 0.0064710 108.07+1.48
Mns-3a P, 03~0.15 100 5 724 28520937 0.0064643 107.96+2.25
<0.15 97 5 6.99 259.24208 0.0066518 110.99+0.80
S8-la P;  03~0.15 57 25 3.52 178.40585 0.0087612 144.8143.20
S8-2a P,  03~0.15 48 25 413 192.93456 0.0073358 122.03+1.57
<0.15 50 25 417 177.07771 0.0076283 126.73+1.03
S8-3a P,  03~0.15 96 5 5.90 360.75472 0.0109051 178.54£1.32
M8-1a P;  03~0.15 78 25 3.76 219.93913 0.0099289 163.26+1.37
<0.15 96 10 3.95 245.37399 0.0097252 160.011.51
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Fig.2 Histogram of autogenetic illite K—Ar ages of various Permian oil—gas—bearing intervals in northeast Ordos Basin
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Fig.3 Microscopic features of typical fluid inclusions of Permian sandstone samples in northeastern Ordos Basin
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(2)—Oil and aqueous inclusions in quartz overgrowth and calcite cement of Middle Permian sandstone from well S8; (b)—Oil and

aqueous inclusions inside the quartz overgrowth edge of Lower Permian sandstone from well S8; (¢)—Dark brown oil and gray oil—

gas inclusions hosted by quartz overgrowth and cements of healing fractures in Upper Permian sandstone from well S8; (d)—Yellow—

green or blue—white fluorescence of oil—gas or gas inclusions hosted by quartz overgrowth and fracture healing cements in Upper

Permian sandstone from well Mn5; (e)—Oil—gas and aqueous inclusions hosted by healing cements of conjugated tension fractures

through quartz grain in Upper Permian sandstone from well Mn5; (f)—Dark brown asphalts in residual intergranular pores and gray

oil—gas inclusions hosted by fracture healing cements in Upper Permian sandstone from well Mn5
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Timing and stages of the Permian oil-gas accumulations
in northeastern Ordos Basin

CHEN Gang', LI Shu—heng’, ZHANG Hui—ruo’, DING Chao', YANG Fu', LEI Pan—pan'

(1. State Key Laboratory of Continental Dynamics and Department of Geology, Northwest University, Xi’an 710069, Shaanxi, China;
2.Changqing Oilfield Company, PetroChina Co., Ltd., CNPC, Xi’an 710021, Shaanxi, China)

Abstract : Geochronology of oil—gas accumulation (OGA) is a key research frontier for petroleum reservoir—forming dynamics in the
multi —cycle superimposed basin. The OGA timing and stages of the Permian reservoirs in northeastern Ordos Basin  (OB) are
constrained in this paper by K—Ar dating of authigenic illite (Al) and indirect dating of fluid inclusions (FI) from oil —gas—bearing
sandstone core samples of the Lower—Upper Permian period. Al dating results of the Permian samples show a wide time span of 178~
108 Ma and a spatial decreasing trend from 178~122 Ma in the south to 160—108 Ma in the north. The distribution of the Al ages
generally reveals 2—stage primary OGA of the Permian reservoirs, which were mainly developed in the time spans of 175~155 Ma and
145~115 Ma respectively with 2—peak ages of 165 Ma and 130 Ma. Additionally, the FI temperature peaks of the samples and their
projected ages on AFT thermal path of the FI—host rocks not only statistically present two groups with a low and a high peak
temperatures in ranges of 90~78 °C and 125~118 °C, respectively corresponding to 2—stage primary OGA processes of 162~153 Ma
and 140~128 Ma in the Permian reservoirs; nevertheless, there is also a medium temperature group with the peak of 98 °C in
agreement with a secondary OGA process of ca. 30 Ma in the Upper Permian reservoirs. An integrated analysis of the Al and FI ages
with the regional tectonic thermal evolution reveals that the Permian reservoirs in the northeast OB mainly experienced 2 —stage
primary OGA processes of 165~153 Ma and 140~128 Ma during the Mid—Early Mesozoic multi—cycle burial heating processes, and
then the Upper Permian reservoirs further experienced 1—stage secondary OGA of ca. 30 Ma in accordance with a critical tectonic
conversion from the slow to rapid uplift—cooling process during the Late Cretaceous—Neocene period.

Key words:northeastern Ordos Basin  (OB); Permian sandstone reservoirs; authigenic illite (AI) dating; fluid inclusion (FI) analysis;

geochronology of oil—gas accum Ulation (OGA)
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