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Fig. 1 Planar and profile characteristics of Ordovician karst landform in Tahe oilfield
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Fig. 2  Genesis types of surface rivers of Ordovician paleokarst in Tahe oilfield
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Fig.3 Mineral features of sediment fillings in surface rivers in Tahe oilfield
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Fig. 4  Genesis types of Ordovician karst underground rivers in Tahe oilfield
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Fig. 6 Map showing distribution of surface rivers and underground rivers in Tahe oilfield
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field (profile location shown in Fig.6)
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Table 1  Compositions of microelements and strontium isotope of sandstone and mudstone in surface and underground rivers in Tahe

oilfield
KT R e BT “Sr/%Sr St/Ba  V/Cr U/Th REE/ppm  L/H
T615—5 435. 32 W IR AR T IR A 0.708733  29.680  4.040  2.520 4.261 9.273
T403—5 535. 26 M IR D 8 IR JH 0.708910  30.003  5.741  2.372 3.711  10.821
S64—5 516. 21 (USRI Y S 0. 709 004 5.094  4.110  5.083 3.923 6.568
T624—5567.5 Tt b B A 0.720977  0.085  1.069  0.115 59.882  10.284
T624—5 568. 8 YRS X e - 0.716 755 0.109  0.952  0.392 33.131 9.190
T624—5572.6 KRR 0.712423  0.124  1.658  0.224 59.540  10.179
S64—5493. 1 IR BBk 0.731 203 0.178  2.054  0.895 86.491  10.826
T615—5538. 8 IR T 2 0.724 927 0.564  3.264 0.965  118.392 8.637
T615—5547.4 YRRk e 0.714 372 0.422  2.035  0.885 96.551 9.010
T615—5557.6 WK R D . 0.721025  0.508 3.220 0.790  137.391 9.155
S65—5538. 78 IRERE e 0.731203  0.921 5.021 1.352  333.796  10.101
T403—5573.6 SR 0.724678  0.745  4.625 1.021  154.792 8.038
S75—5727.8 EEEAER Ty 0.716 664  8.468  0.652  1.744 13. 254 3.584
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Fig. 9  Comparison of characteristics of physical and oil-bearing properties of sediment fillings between surface rivers and underground

rivers in Tahe oilfield
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Genesis relation of surface and underground rivers and reservoir charac-
teristics in paleokarst drainage systems: A case study of Ordovician karst

in the Tahe oilfield

ZHANG San', JIN Qiang', CHENG Fugqi',SUN Jianfang’, WEI Hehua®, ZHANG Xudong'
(1.School of Geosciences, China University of Petroleum, Qingdao, Shandong 266580, China;2. SINOPEC Petroleum Exploration and Development
Research Institute, Betjing 100083,China)

Abstract The Tahe oilfield lies on a slope of Ordovician karst, where the northern Tarim basin strongly uplifted in
early Hercynian time, exposed Ordovician carbonate rock suffered from karstification for 56 Ma, producing complex
fracture-cave reservoirs and karst landforms with numerous stone forests and canyons, as well as several karst drainage
systems( surface rivers and underground rivers). The objective of this study was to reveal the genesis relationship be-
tween these surface and underground rivers and define reservoir characteristics in this area. Based on analyses to a
large number of data of drilling, clogging, seismic surveys and measurement, the karst landform at the end period of
karst development was restored by the method of drilling and seismic correction. And the genesis types and reservoir
characteristics of surface rivers and underground rivers were analyzed by rock-minerals analysis and three-dimensional
seismic carving technology. The results show that the geomorphologic high zone (watershed) formed by strike-slip
faults developed in the east and west sides of the study area, the dustpan karst depression with southward opening lies
between them, and a karst basin is present in the south. The northern depression is a steep slope (gradient 2.9 °) and
the southern is relatively gentle (1.5 °). There are two main karst drainage formed by many tributaries developed in the
depression, one is in the west that is dominated by surface rivers in the north and turns into underground rivers in the
south; the other is on the east side with alternating surface (3 sections) and underground (2 sections) rivers. There are
five kinds of surface rivers with different scales and fillings formed by strong erosion and dissolution, and there are no
sedimentary sandstone in most surface rivers that are completely filled by the karst lacustrine marl with breccia, but no
karstification, and compacted and cemented in the later period, and has almost no reservoir space. However, the under-
ground river caves and sinkholes were filled a large amount of sandstone and mudstone, which were protected by the
cave supporting, and the compaction effect was weak, among them, the porosity of sandstone reach 20%. Research sug-
gests that the underground rivers are actually the extension of surface rivers below the ground. Originally there were
sandstone deposits in surface rivers. Later on when underground rivers developed in the downstream areas, the flood
washed the original sand-mudstone into the underground rivers from sinkholes, thus forming sandstone filling in karst
caves of underground rivers, resulting in the high-quality oil and gas reservoirs, while almost no sandstone reservoir is
present in surface rivers of Ordovician karst in the Tahe oilfield.

Key words karst drainage system, surface river marlstone deposits , underground river sand-mudstone deposits , for-

mation and evolution, Ordovician, Tahe oilfield
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