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Fig.1 Tectonic setting and geological map of the Xidagang outcrop area in the Nanyang depression
1 = Quaternary; 2 = Neogene Fenghuangzhen Formation; 3 = Oligocene Shangsi Formation; 4 = Eocene Hetaoyuan Formation; 5 =

studied section; 6 = stratal mode of occurrence
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Fig.2 Measured section across the Hetaoyuan Formation in the Xidagang outcrop area Nanyang depression
1 = gravel-bearing sandstone; 2 = sandy siltstone; 3 = siltstone; 4 = silty mudstone; 5 = shale; 6 = stratal layering; 8 =

breakup unconformity
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Fig.3  Grain size probability accumulation curves for the Hetaoyuan Formation in the Xidagang outcrop area Nanyang depression

a. Layer 1; b. Layer 2; c. Layer 4
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Fig.4 Lithology and sedimentary structures in the Hetaoyuan Formation in the Xidagang outcrop area Nanyang depression
a. Climbing cross-bedding in the greyish yellow siltstones from Layer 1; b. Scour surface structures in the light grey fine—grained
sandstones from Layer 4; c. Thin section of the light grey fine—grained sandstones from Layer 4; d. Horizonal bedding in the dark
shales intercalated with gypsum from Layer 5; e. Ferricrust; f. Subaqueous contraction structures in the grayish white clay boulder—

bearing fine—grained sandstones from the top of Layer 4
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Fig.5 Generalized sedimentary facies column through the Hetaoyuan Formation in the Xidagang outcrop area Nanyang depression
1 = gravel-bearing sandstone; 2 = sandy siltstone; 3 = fine-grained sandstone; 4 = siltstone; 5 = silty mudstone; 6 = mudstone; 7 =
shale; 8 =scour surface; 9 = wavy bedding; 10 = climbing cross-bedding; 11 = small-scale cross-bedding; 12 = horizonal bedding;
13 = gypsum; 14 = pyrite
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Fig. 6  X=ay diffraction patterns for the ferricrust from the
boundary between the middle submember ( E, h,") and upper
submember ( E, h,') of the second member of the

Hetaoyuan Formation
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Discovery and significance of the breakup unconformity in the Hetaoyuan
Formation Nanyang depression

CAO Gao-she' WANG Ya-wei' LIN Yu=iang® Zu Xin=xu' XU Guang-ming' XING Na-na'
CHEN Jun=ia'
(1. School of Resources and Environmental Engineering Henan Polytechnic University Jiaozuo 454003 Henan

China; 2. College of Geo-Info Science and Engineering Shandong University of Science and Technology (Qingdao
266510 Shandong China)

Abstract: The present paper focuses on the boundary and the sedimentary strata between the middle submember
(E, h,”) and upper submember ( E, h,' ) of the second member of the Hetaoyuan Formation in the Xidagang
outcrop areas Nanyang depression. The authors contend on the basis of thin section examination granulometric
analysis X-ray diffraction patterns and geochemical signatures that the boundary should be a breakup unconformity
rather than the formerly “palaeoexposure surface”. This breakup unconformity resulted from the highly extension of
the Quwa fault a NE-rending fault and represents the transition from the southern faults to the eastern faults in
the Nanyang depression.
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