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Fig.1

Quaternary Qigequan Formation in the Tainan area, Qaidam Basin: (a) paleogeographic map; (b) comprehensive histogram
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Fig.2  Photographs of typical cores and thin sections from the Qigequan Formation in Tainan area, Qaidam Basin
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Table 1 Detrital mineral content of the Qigequan Formation in Tainan area, eastern Qaidam Basin
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7557 227 35.0 323 5.0 20.3 7.0 16.0 0 0 0.3
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Fig.3 Ternary plot of rock compositions for beach-bar
sandstones of the Qigequan Formation

in Tainan area, Qaidam Basin
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Figd  Grain-size probability curves of beach-bar sandbodies of the Qigequan Formation in the Tainan area, Qaidam Basin
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Table 2 Characteristic factors of grain size vs. standard deviation curves of beach-bar sandbodies in the

Qigequan Formation, Tainan area, Qaidam Basin
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Fig.5 Grain-size standard deviation curves for beach-bar sandbodies of the Qigequan Formation, Tainan area, Qaidam Basin
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Grain-size Characteristics and Hydrodynamic Conditions of Beach-bar
Sand Bodies in Tainan Area, Qaidam Basin

YI DingHong', LIU YingRu', LI JiYong’, LIU JunFeng”, KUI MingQing”*, CHEN FenJun’,
WU YanXiong®, LI HongZhe',ZHANG TingJing'

1. PetroChina Research Institute of Petroleum Exploration and Development-Northwest, Lanzhou, 730020, China
2. PetroChina Qinghai Oilfield Company, Dunhuang, Gansu 736202, China

Abstract: [Objective] The study of the beach-bar sand bodies of the Quaternary Qigequan Formation in the Tainan
area of the eastern Qaidam Basin deeply can provide a basis for the exploration prospects of natural gas in the study
area and the prediction of favorable exploration zones and exploration targets. [ Methods ] Based on the analyses of
core observations and drill-log data combined with analyses of thin-sections, grain-size standard deviation, grain-size
cumulative proba-bility curves, environmental sensitive grain-size composition and other parameters.These grain-size
variations and the hydrodynamic influence of the shore-shallow-lake beach-bar sand bodies of the Qigequan Forma-
tion in this area were studied in detail. [ Results] (1) the sedimentary environment during the Qigequan period in the
Tainan area was a shore and shallow lake. Beach-bar sand bodies are well developed, with fine grains, and loose,
poorly cemented rock which is readily broken. The lithology is mainly fine lithic feldspar sandstone/siltstone of medium-
to-poor maturity and medium-to-poor roundness sorting. (2) During the overall deposition period of the Qigequan For-
mation, the cumulative probability curves of the grain size of the beach-bar sand bodies in the study area occurred in
six patterns, mainly a one-hop one-suspension type (64.4%) , a multi-segment type (11.9%) , and a two-hop
one-suspension type (7.5%). (3) During the deposition period, the grain-size standard deviation in the study area
revealed four patterns, mainly multimodal (50.0%) , followed by bimodal (33.4%) , unimodal (8.3%) and trimodal
(also 8.3%). Combined with the cumulative curves of grain-size probability and paleogeomorphological analysis, four
environmentally sensitive grain-size components were found. The grain sizes from fine to coarse correspond to suspen-
sion transport, wave action, coastal current action and storm wave action. Of these, the most important hydrodynamic
force was wave action, and the average proportion of the environmentally sensitive grain-size component accounts for
27.9% of the total size range. The suspension effect on grain size averages 15.3%; the coastal current effect averages
11.4%; and the storm wave effect is the weakest (average 2.3%). (4) The study of the plane distributions of the
percentage of environmentally sensitive grain size components indicates that the influence of suspension on the
development of beach-bar sand bodies is enhanced from the core to the wing of the Tainan anticline, while the
influence of wave action is exactly the converse. The influence of coastal flow on the beach-bar sand bodies is concen-
trated on the eastern and western wings of the anticline.[ Conclusions ] The study reveals the plane distribution range
of high-quality beach-bar sand bodies in the Tainan area, and provides technical support for natural gas exploration
and development in this area.

Key words: beach-bar sand body; cumulative probability of grain size; environmentally sensitive grain size

components; Qigequan Formation; Tainan area; Qaidam Basin



