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Fig.3 Danxia landscape in Huashugou canyon, Ganquan county, Yan’an, northern Shaanxi, China;

(a) a deep and narrow canyon at the entrance ( downstream) ; (b) a shallow canyon (upstream) ;

(c¢) a s-shaped canyon; (d) adjacent connected potholes; (e) sandstone flaking along lamination of cross-beddings;

(f) rebound measurement on the sandstone wall
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Fig.4 Microscopic photos of sandstone samples from Luohe Formation: (a) and (¢) monoscopic photographs;
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(b) and (d) orthoscopic photographs
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Fig.5 Surface characteristics of quartz grains from sandstone samples of Luohe Formation
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Fig. 6 Rebound values of sandstones in Huashugou Canyon
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Fig. 8 Schematic diagrams of Danxia landscape evolution in northern Shaanxi, China: (a) deposition of red beds;

(b) tectonic uplift; (c¢) formation paleo-danxia landscape; (d) covering of Quaternary loess
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Characteristics and Genesis of Loess-Covered Danxia
Landscape in Northern Shaanxi Province of China

.1 L1 ) o1 3
YANG Liu , CHEN Liugin° , PAN Zhixin”, SHAO Chongjian' , WU Hao
(1. School of Earth Sciences, East China University of Technology, Nanchang 330013, China;
2. School of Tourism, Hainan University, Haikou 570228 , China; 3. Shaanxi Mineral Resources and Geological Survey, Xi’an 710068, China)

Abstract; Danxia landscape in southeastern China has been a scientific concern, but in northwestern China it
received little attention from scientists. The northwestern Danxia landscapes are unique in both morphological
appearances and geologic genesis as compared with those in the southeast; thus research on them in the northwest
Danxia would lead to some important geomorphologic advances on the formation of Danxia landscape.

The Ganquan Grand Canyon, located in the middle of the Loess Plateau of China, exemplifies a representative
of loess-covered Danxia landscape with undulated canyons in northwestern China. Research on this canyon is
conducive to better understanding the evolution process of Danxia landscape in the Loess Plateau.

In this study, a variety of research approaches, such as field survey, in-situ rock hardness measurement by
using a Schmidt hammer, sample observation under a polarizing microscope and scanning electron microscope,
Hypsometric Integral (HI) (a tool developed in ArcGIS software to quantitatively describe the geomorphic evolution
stage of drainage basin) were collectively used to explore the bedrock characteristics, evolution stages and
controlling factors of Danxia landscape in northern Shaanxi.

It found some interesting results. (1) The bedrock of the Ganquan Grand Canyon is composed predominantly
of eolian sandstones of the Luohe Formation, with large-scale cross-beddings, high porosity and permeability, high

contents of feldspar particles, lithic fragments and carbonate cements, and hence less resistant to weathering.
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Influenced dominantly by water erosion and salt weathering, the Danxia landscapes walled by dense valleys were
formed. (2) The HI values of the Ganquan Grand Canyon and the Huashugou gully are 0. 51 and 0. 49,
respectively, suggesting that they are in the mature stage and the river erosion acted as the primary controlling factor
of landscape evolution. (3) The Danxia landscape in the study area had been possibly formed by the late Neogene
period, followed by a drying Quaternary climate, when the loess covered on the top of peaks of Danxia mountains
and valleys; and then headward erosion by flowing water resulted in the deepening and lengthening of valleys, and
the formation of the distinct loess-covered Danxia landscape.

The research can provide new materials for deepening the understanding of the formation process of Danxia

landscape in northwestern China.

Key words: Danxia landscape; paleo-danxia landscape; water erosion; northern Shaanxi; the Loess Plateau
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