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Discussion on Danxia landform

Zhao Xun,Zhao Ting
( Chinese Academy of Geological Sciences ,Beijing 100037 , China)

Abstract Danxia landform has been known very well by Chinese for a Jong time , but comprehen-
sion for Danxia landform is completely different, Owing to work area difference of geologists, the empha-
ses are different, which generates manifold different meanings,but it remains essentially the same de-
spite all apparent changes. The continental facies red clasolite formation in Yanshan Period is the main
stratum forming scenery and"red cliff” is its recognized appearance. Only when seeking its origin, we
can reach the same goal by different routes, at least we can seek common points while reserving differ-
ence. As a kind of rare natural( geology ) heritage , Danxia landform is also a result of specific geology
tectonic background and geologic history evolutionary phase. Discovering its geology background is just
the key for us to solve the difficult problem.

Key words Danxia landform ,red continental facies clast formation ,red cliff, natural heritage , ge-

ological structure background , geological history evolution

Preface

The name of Danxia landform is universally accepted and extensively used by the geologists of
our country. It can be divided into two main classes: typical Danxia landform ( narrow sense ) and
expanding Danxia landform( broad sense). Typical Danxia landforms are constructed by red conti-
nental facies clasts. Its distribution and evolution were affected by Yanshan movement. It was
formed in the mountain front basin and intermontane basin of the compressive belt of the plate
margin or the rift valley fault subsidence and depression basin of the strike-slip and extension belis
in the plate, with majority developed near the basin edge at the early stage of tectonic cycle. The
dry and hot climatic conditions made the continental facies clastic sediment” deep red in color and
iridescent as clouds at sunrise”. Owing to intermittent earth crust uplift during Himalayan move-
ment epoch( pessibly including the Late epoch of Yanshanian movement) ,redbeds of continental
facies with flat occurrence were incised by the vertical joint, crevice and fault to form landscape el-
ements and combination of red cliff, mesa, fortress, gorge and rivulet gulf, corridor cavity and cam-
ber arch,fantastic peaks and fairy stone under the suitable conditions and effect of gravity water,
wind, ice, creature and other external stresses. As to the expanding Danxia landform ( broad
sense ) ,the epoch, lithofacies , lithology , color , geomorphic landscape elements and element combi-
nation are all not strictly restricted by the above concept.
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Because of tectonic movement :lead and lag as well as difficulty on partition and contrast for
red continental facies clast formation, it is quite difficult 1o put forward Danxia landform concept
extensively accepted jointly by the geologists and tourism circle according to the present research
achievements, but red sandstone landform have the commonness easy to identify in various conti-
nents globally,it still has typical cases for us to study and discuss.

Because of difference from typical Danxia landform in the straita,forming epoch, color, topog-
raphy , etc. ,the red silicalite strata containing iron in Archaean, landform formed by redbeds in
Proterozoic group ,landform formed by old red sandstone in Devonian,landform formed by Rotlieg-
ende in Permian Period,landform formed by redbeds of Cretaceous and Paleogene in South Eu-
rope , landform formed by redbeds of Upper Paleozoic—Cenozoic, landform formed by redbeds of
Mesozoic group in South American Andean tectonic belt ;landform formed by Australia Lower Pale-
ozoic Ayers Rock and surrounding redbeds and landform formed by Silurian redbeds in Wesl Asia
are regarded as the expanding Danxia landform.

Starting with structural evolution, basin analysis, sedimentary formation, landscape element
and unit combination and other aspects, this paper analyzes typical and expanding Danxia land-
forms at home and abroad and directly faces the challenge in the research for Danxia landforms in
the hope of providing the suggestion and reference for promoting global contrast of Danxia land-

forms.

1 Danxia landform concept

1.1 Historical evolution of Danxia landform concept

In 1928, Feng Jinglan and Zhu Xiangsheng denominated a set of red sandstone formation
forming Danxia Mountain in North Guangdong as Danxia stratum and described its unique land-
form.

In 1939, Chen Guoda and Liu Huisi formally used the name of Danxia landform.

In 1960, Huang Jin ranked Danxia landform as a type of Guangdeng landform and explained
its concept.

In 1961, Huang Jin put forward the definition of Danxia landform,

In 1980, Zeng Shaoxuan and other persons participated in compiling® Physical geography of
China” published by the Chinese Academy of Sciences and introduced Danxia landform of South
China in the redbed landform part.

Main presentments on Danxia landform concepl

Dictionary of Geology in 1983 1t refers to the landforms of castle shape, pagoda shape , needle
shape , stylolitic,,rod shape , mesa shape or hoodoo shape formed by the thick stratum of red gluten-
ite with inhomogenous mixed cementation of iron and calcium, with flat occurrence and grown
jointing under the combined actions of differential weathering, gravitation dilapidation , erosion, cor-

rosion, etc.



Diclionary of Geography in 19831t refers to the mesa, grotesque peak,red cliff, gtottoes and
megalith and other specific landforms grown on tremendously thick red glutenite.

In 1986 , Huang Keguang and Peng Hua respectively defined Danxia landforms and conducted
further discussion.

In 1988 ,Huang Jin depicted it in even more details. The red cliff landform forming the mesa
with flat top,steep body and flat mountain foot, stone wall , stone peak, stone pillar and other ex-
traordinary dangers, grown on horizontally or gently dipping thick amaranth gravel stratum from Ju-
rassic to Tertiary, eroded by the stream along vertical joint of terrane and peeled by weathering
with recession in dilapidation, were referred to as Danxia landform.

In 1990, the systemic introduction for Danxia landform was put into Volumn Geography of
Encyclopedia of China.

In 1990, Zeng Shaoxuan, Huang Jin: Generic terms of all kinds of red cliffs and grotesque
peaks grown along vertical joints in tremendously thick red glutenite bed.

In 1991, Huang Jin: The red clasolite landform giving priority to glutenite, together with
cliffs , was referred to as Danxia landform.

In 1991, Peng Hua; Danxia landform was a landform type grown on red glutenite, formed
mainly by water erosion and gravitation dilapidation, characterized by red cliffs. In 1992, Huang
Jin, Huang Keguang, Chen Zhijun and other persons respectively improved and expounded the def-
inition of Danxia landform again.

In 1993, Zhou Dingyi: Danxia landform was growr. on horizontally or gently dipping thick con-
tinental facies amaranth or red clasolite formation from Mesozoic to Tertiary, eroded by streams,
peeled and dilapidated by weathering to form red cliff landform.

In 1993, Liu Shangren ; Danxia landform was the red cliff group landform formed by sedimen-
tary rocks.

In 1993, Yang Yingyu:The landform grown in redstone formation with red cliff shape was re-
ferred to as Danxia landform.

In 1994 ,Peng Hua:The landform grown on red continental facies clasolites and characterized
by red cliffs was referred to as Danxia landform.

In 1995, Huang Jin:The red continental facies clasolite landform with red cliffs was referred
to as Danxia landform.

In 1998 , Luo Chengde : The landform grown by red continental facies clasolites and character-
ized by red cliffs.

As it Is seen from above, in past 80 years, Chinese geologists increasingly deeply comprehend
Danxia landform formed by red clastic sedimentary rocks on the basis of extensive investigation,
detailed research, elaboration, contrast , summarization and subliming, and approach perfection for
its concept day by day. The application of Danxia landform is also accepted by more and more
people.

Through induction, the author believes that formation and evolution of the landform depend on
three major elements: (1) geologic structure; (2)rock constituents and structure( red is one of ap-
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pearance representations) ; (3 ) climatic conditions, in which the most important control condition

is the geologic structure background.
1.2 Author’s cognizance for Danxia landform

According to the plate tectonics of new global view, various mid-oceanic ridges ouispreaded
successively in Alpine movement period and the diastrophism tended to be active again. The open-
ing and closing of Tethys Ocean and Gondwana land’s cracking and wandering engendered new
pattern of global tectonics since Jurassic. It showed the north shift of ] —N, Indian plate, Yanshan
movement of J—K East Asia, Nevada and Laramide movement in North America, Andean move-
ment in South American, Alps movement in Europe and Hatra movement in Africa,ete. According
to the uptodate research findings of Dong Shuwen et al. (2005,2007,2009) ,the driving force of
Yanshan movement likely came from the descending flow of super cold mantle. The lateral com-
pensation of asthenosphere substantces pulled Pacific plate to dive westward( ], ) and Indian Ocean
plate 1o dive toward northeast( 156 ~ 150Ma) , which likely triggered to form the multiway conver-
gence tectonic system of East Asia continent in Yanshan Period. In the meantime , the influence of
opening of mid-atlantic ridge( 185 ~ 155Ma ) and Arctic Ocean Meiya basin{ J—K) might lag te
Quaternary period. It was obvious that the tectonic movement synchronous to Yanshan movement
had representation in many regions with evident lead and lag. But it was very different from previ-
ously several large tectonic cycles. Most of continental sedimentary basins were closely related to
the plate borderlines,such as subduction zone ( orogeny ) , rift formation ( stretch ) , strike-slip rup-
ture( pull apart) ,ete. , forming the molasse formation, continental facies red clast formation, gyp-
sum-salt sediment formation,coal formation and oil gas sedimentary formation, tephra sedimentary
formation.

The primary effect of the Yanshan movement on Danxia morphogenesis;

(DThe sedimentation epoch J—K of continental facies redbeds give priority to Yanshan Peri-
od,but because of lead and lag of tectonic movement of sedimentation basin evolution , they may be
T;,3—J—K in some regions. The time of forming Danxia landform should be in Paleogene, Neo-
gene ,and Quaternary period , namely 65 million years(since Cenozoic, Himalayan movement) ;

(Lithology gives priority to continental facies red clasolites,in which there may be the coal
and oil bearing rock formation or saliferous, eruptive material or transitory sea facies interbed;

(3)Occurrence is quite flat, with upgrowth of vertical joint and crevice, related to intermittent
block uplift of earth crust.

(@Landform combination :red cliff mesa, fortress, peak wall, peak pillar, peak cluster, narrow
valley, barrier valley, gorge ,zungenbecken , valley in valley,solution cavity and road, rain channel,
oblatus cavity, taffoni niche , natural bridge and stone arch.

Yanshan movement was put forward by Weng Wenhao in 1926,1927 and 1929 10 represent
gealogic structure movement generated from Middle Jurassic to Cretaceous period J,—K. Via re-
search of many persons, China Earthquake Administration defined the epoch as J—E in 1976,

namely 203 ~23 million years tend to be reasonable much more.



Since Mesozoic, a series of important geology and climate change events have occurred global-
ly. East China belongs to continenial margin of circum-pacific belt activity. The west experienced
ultimate closing of Tethys Ocean. Under influence of collision between Indian plate and Kurasian
plate, volcanicity is frequent with climate warming up ( Dong Shuwen, et al. 2009 ; Sa Jingeng, et
al. 2009 ; Zheng Yadong,et al. 2009},

The diastrophic asynchrony in all quarters was the focus of contention in 1950 ~ 1960s, Stille
school asserted synchronism, bul Qutten. Gillyly, Harland , Burke , Wezel , Mattauer , etc. stressed the
tectogenetic diachronism of the same orogen. It was proven by research that globally continental
cracking universally occurred approximately in middle and upper Triassic. The Gondwana land
gradually cracked and drifted toward different directions. Indian plate drifted toward the south of
Eurasian plate and moved northward together with Australia.

Meanwhile, Yanshan movement ( J,—E ) with extensive influence occurred between Eurasia
plate and Kula—the Pacific Ocean plate, at the marginal-pacific region,even in the indepth conti-
nental plate. The folds, fault subsidence and magmatic activity with different intensity occurred in
East China to form a lot of continental facies lake basins( partially red sediment) . The molasse for-
mation and volcanogenic sedimentation formation forming continental facies red clasolite sedimen-
tion are unequal in thickness.

These red inland basins began to fold or uplift, weathered and denuded in subsequent Hima-
layan movement. When geologic structural feature,rock composition and profile constitution are fa-
vourable and climatic conditions are suitable it formed Danxia landform of China.

Danxia landform can be summarized as; (refer to narrow sense ( typical ) Danxia landform)

The landform represented by red cliffs and engendered by fold and uplift of continental facies
red clasolite formed by Yanshan movement in Himalayan movement under weathering denudation,
gravitation dilapidation, running water scour and freeze thawing gelivation, wind erosion and bio-
logical action.

The author also notices that there are not a few red strata forming the landform represented by
red cliffs which is“deep red in color and iridescent as clouds at sunrise” through analyses from
broad sense and expanded angle,but redbeds are neither formed from continental basins in Yans-
han Period, nor definitely continental facies clast formation. But it is also very significant to study
Danxia landform from tourism angle and to extend it as the broad sense Danxia landform.

It is analyzed from the above concept that Danxia landforms in China are distributed north to
Hongshilazi, Mudanjiang city, Heilong, south to Whitestone mountain, Qionghai County, Hainan
province, west to the north side of Hongliutai and Xi Ke Er in the northeast of Kashi County, Xin-
jiang, east to the shore of East China Sea, from Nanggian County, Qinghai province with altitude
around 4500m to Chengtoujiao, Dapeng bay, Shenzhen city and Basalt Island in Hongkong close to
the sea level. It spans across the semi-arid region and subhumid region of Qinghai-Tibet Plateau,
the humid region, subhumid region , semiarid region and arid region of moderate temperature zone,
the subhumid region , semiarid region and arid region of warm temperature zone ,the humid region
of north subtropics, the humid region and subhumid region of central Asia tropic, the humid region
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