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Table 1 Contrast between fluvial fan in arid environment, and shallow water delta in humid environment
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Fig.2 Percentage of spores and pollen in Yanchang Formation samples, well Qing36, Ordos Basin
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The Concept of Fluvial Fans in an Arid Environment: A new
explanation of the origin of “sand-filled basins” in the Yanchang
Formation, Ordos Basin

LI XiangBo', LIU HuaQing', DENG XiuQin*, WANG YaTing’, LONG LiWen', WEI LiHua', HAO Bin'
1. Research Institute of Petroleum Exploration & Developement-Northwest (NWGI), PetroChina, Lanzhou 730020, China
2. PetroChina Changqing Oilfield Company, Xi’an 710018, China

Abstract: The relatively new sedimentary model of ‘fluvial fans’ has been increasingly investigated in recent years.
Fluvial fans mainly form in arid climates. In the present study, the concept, sedimentary characteristics, identifica-
tion signs and sand control mechanism of fluvial fans are described. It is pointed out that it is only possible to estab-
lish a sedimentary model that reflects geological reality by absorbing the recent achievements and new knowledge
gained from international research on inland depression lake basins, if we are to improve the exploration success rate
and promote the development of China’s petroleum industry. An in-depth analysis of the paleoclimatic environment of
the Upper Triassic in the Ordos Basin, adopting the ‘fluvial fan’ concept, reinterprets the ‘sand-filled basin’ devel-
opment mechanism in the Yanchang Formation. The main conclusions are: (1) During the overall sedimentation of
the Yanchang Formation, three paleoclimatic periods existed: an arid environment in the early stage, a humid envi-
ronment in the middle stage, and a semi-arid, semi-humid environment in the late stage. (2) In the arid-climate envi-
ronment, the lack of a large-scale catchment area led to flood transport sedimentation, forming a unique fluvial fan
system, which may be the basic reason for the ‘sand-filled basin’ evident in the Yanchang Formation. (3) In the arid
environment, the fluvial fan sand bodies correspond to the richly organic mudstones in the wet environment transgres-
sive system tract, which is highly conducive to the formation of large-scale lithological oil and gas reservoirs, thereby
changing the Yanchang Formation from a sand-filled basin to an oil-filled basin. The study has completely changed
the previous understanding of a ‘large depression’ model dominated by a delta. This theoretical re-interpretation of
continental basin sedimentation has positive significance in guiding oil and gas exploration practice in China.

Key words: fluvial fan; arid environment; sedimentary model; Yanchang Formation; Ordos Basin



