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Abstract — The Qinling mountain chain is the highest mountain from the west to the east. The Qinling orogenic belt is a typical 
compound continental orogenic belt in the world. The Qinling mountain chain is not only a natural demarcation line dividing 
China into the southern and the northern part with different geography, climate, organisms and river systems, but also a culture 
boundary between cultures named Huanghe River in the north and the Changjiang River in the south. The Xi’an Qinling 
Zhongnanshan World Geopark is situated in the major portion of the collision juncture between the south and the north plates of 
China, which is also typical section of the Qingling orogenic belt. It has been paid a great attention for its long history of geological 
evolution, intensive tectonics, varieties of rocks, intact stratigraphy, frequent magmatic movements, varieties of metamorphic rocks 
and abundant geological heritage sites. This paper clarifies the Qinling Zhongnanshan World Geopark of the regional geological 
background from three aspects which are regional geological setting, evolution of regional geology and regional stratigraphy. With 
an integrated analysis and classification, the paper details main features of geological relics and geological remains of scientific 
significance in the geopark, on a base of conducting an investigation and system research for the geological relic resources of the 
world geopark. It is concluded that it has outstanding universal values in scientific research, Pedagogical potential, tourism and 
aesthetics. As stated above, the resources in Qinling Zhongnanshan are diverse and important to scientific research, tourism 
development and popular science. 
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I. INTRODUCTION 

Safeguarding and treasuring the heritage which once lost 
will never be recovered, has become a common knowledge 
among inhabitants of the Earth village. The system of 
UNESCO (The United Nations Educational, Scientific and 
Cultural Organization) World Geoparks was established in 
2004 to highlight and protect some of the world’s most 
spectacular and important geological sites. As such, 
scientific studies in and around these parks offer some of the 
best opportunities to understand important events in earth 
history and serve as permanent and protected sites where 
scientific ideas can be tested for generations to come. Global 
Geopark is an important extension and complementarity of 
“Convention Concerning the Protection of the World 
Cultural and Heritage” and “Man and Biosphere”, 
accentuating recognition of the values of geological heritage, 
concerning with the geological heritage and sceneries with 
regional and national significance that are still unlisted in 
“The list of World Heritage” so far, paying more attentions 
to the relationships between social-economical development 
and protection of  geological heritage and natural 
environment, and finally, establishment of geoparks to 
achieve the goals of protection of geological heritage and 
promotion of sustainable development of social economy. 
Especially, in developing countries, it is an effective way to 

set up geoparks for geoheritage protection. Up to 2006, 55 
geoparks in the world have been enrolled in the Network of 
Global Geoparks based on selection through appraisal, in 
which 18 are in china. Today geoparks widerspread in our 
country have become bases of scientific popularization for 
the general public. 

II. STUDY AREA 

Qinling Zhongnanshan World Geopark is located in the 
precinct of Xi’an city, Shaanxi province (Figure  1). So far in 
the world, the geopark is the nearest one to a metropolis. It 
covers an area of 1074.85km2, in which the Qinling orogenic 
belt, the Quaternary geology heritages, geomorphological 
sites and the relics of palaeoanthropology are the major 
attractions. It falls within the coordinates of 33°41′00″- 
34°22′30″N and 107°37′00″-109°49′30″E, and has an 
elevation ranging between 494-3767m.The geopark consists 
of five specific and mutually related parks. They are the 
Cuihuashan collapse-slide Park, the Lishuan rift-horst Park, 
the Bingjingding ductile-shear zone and structural migmatite 
Park, the Yushan Park with island-arc granite peaks and 
ridges, the South Taibai Park with the collisional suture of 
plates and the Quaternary glacier. Situated in the major 
portion of the collision juncture between the south and the 
north plates of china, the geopark forms a natural boundary 
dividing the China’s territory into the south and the north 
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with different natual geology, geography, ecology, climate 
and environment, and is regarded as the “Natural Zoo in 

China” and the “Natural arboretum in Asia”. 

 

Figure 1. Position of the QZG in China and in Shaanxi Province

III. RESULTS 

A. Regional Geology 

Regional geological setting: In the sense of global 
tectonics, the Qinling orogenic belt (hereinafter abbreviated 
to QOB) lies in a transformation and composite area of 
different tectonic dynamic systems between the southern and 
the northern continents (Figure  2). 

Crossing the central China, the Qinling mountain chain 
stretches over thousand km from the east to the west and in  

 
such a way links the Dabie-Tongbai Mountains with the 
Qilian and Kunlun mountains together, forming the central 
orogenic system (Figure  3). 

The geopark is bounded by the Baoji-Lanqiao-
Tieluzi-Luonan fault (F3) to its north and the Hou 
zhenzi-Sha liangzi-Sha goujie-Dan feng-Nan yang fault 
(SF1) to its south. Both the faults actually represent 2 
tectonic boundaries dividing the QOB into the hint land 
thrust fault zone, the Northern Qinling imbricate thrust 
zone and the Southern Qinling tectonic belt (Figure 4). 

 

Figure 2. Tectonic position of the geopark in the global tectonics 
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Figure 3. Tectonic position of the geopark in China 

 

 

 Figure 4.Tectonic units in the QOB (after Zhang Guowei, 2001) 

 
Evolution of regional geology: The Zhongnanshan 

Mountain is present as a natural laboratory for academic 
study on formation, development and evolution of the 
QOB due to its typical location in the belt. In the 
Paleoproterozoic period, the Zhongnanshan area was in 
an extensional setting whose main sediments were 
differentiated materials derived from juvenile crust, 
while the limited oceanic basin occurring during the 
Meso- and Neoproterozoic eras accepted accumulation of 
transitional materials between mid-ocean ridge and 
oceanic islands.  

During the Jinning movement (800-1000Ma.), the 
terrains of the above sedimentary bodies and associated 
magmatic migrated to each other and constituted part of 
the Rodinia supercontinental. These terrains quickly 
moved away before merging. In the processes, the 
tectonic regime experienced transformation and the 
modern plate tectonics. The Caledonian movement was 
present at subducts of the Yangtze plate, resulted in 
emplacement of the residual oceanic crust of the Neo-
Proterozoic Songshugou Formation and formed  
 

 
accumulations of ultrabasic rocks, basic complex, the 
Early Paleozoic ophiolite, the subduction related granite, 
volcanic rock, pyroclastics and marble. The Hercynian-
Indosinian movement changed two plates (including 
Qinling micro-plate) from the contact collision to the 
complete oblique collision, so as to initiate the extensive 
deformation, metamorphism and magmatism and to uplift 
completely into mountains. During the Yanshan period, 
the intensive intracontinental orogeny occurred, and it 
was represented by uplift, collapse, strike-slip fault of the 
faulted blocks, the fan-shaped thrust-nappe, the 
magmatism dominant in acid rocks and the deformation 
and metamorphism of continental-facies strata. The 
Himalayan movement resulted in the strike-slip fault of 
the fault blocks, forming the skyey Qinling Mountains 
and the complicated graben, both of which have a 
maximum elevation difference about 3400m. If the 
thickness of the sediments in the Weihe basin were 
excluding, the elevation height difference would be up to 
10000m (Figure 5).  
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Figure 5. Tectonic evolution of the QOB (after Zhang Guowei) 

B. Regional stratigraphy  

The regional stratigraphy occurring in the geopark is 
divided by the Shangnan-Danfeng fault into the two 
stratigraphic regions. The divisions are described in detail in 
Table I.  

Stratigraphy of the Northern Qinling: In the geopark, the 
stratigraphic section from Heihe to Wangjiahe is represented 
with the most complete successions of stratigraphy, which is 
significant in serving as a pedagogical tool for training and 
research relative geo-scientific disciplines.  

From the north to the south and from the old to the new, 
the section can be described as follows: magmatite of the 
Paleoproterozoic Qinling Group on the orogenic basement; 
metamorphosed intermediate-basic pyroclastic rocks of the 
Middle Proterozoic Kuanping Group; metamorphic pillow 
lava of the Neo-Proterozoic Songshugou Formation; 
metamorphic block lava and pyroclastic rocks of the Lower 
Paleozoic Danfeng Group of island-arc ophiolite and 
metamorphic volcano-terrigenous clastic rocks of the 
Erlangping Group of back-arc basin; clastic-carbonate rocks 
of the Upper Paleozoic Devonian system with the marine 
facies and the Carboniferous system with alternation 
between marine facies and terrain facies; the continental 
molasses formation of the Upper Paleozoic Permian system 
and the Triassic system; sandstone and mudstone of the 
fluviatile-lacustrine facies of the Cenozoic Paleogene and the 
Quaternary system with multiple genesis. 

The occurrences of the pre-Cenozoic strata are often 
steep in angle and nearly vertical in some localities.  

Stratigraphy in the Southern Qinling: In the Southern 
Qinling area, there are mainly the Late Devonian and 
Cretaceous sedimentary rocks.  

 
1) The Middle and Late Devonian Qingshiya Formation 

(D2-3q) consists of a rock association of the metamorphosed 
calcareous siltstone, silty phyllite with banded marble, 
chlorite-sericite phyllite and quartze-albite slate in the lower 
member; metamorphosed banded arkosite, interlayered 
metamorphosed fine-grained sandstone, phyllitic siltstone 
with a little chlorite-sericite phyllite, and calcareous slate 
characterized by the palimpsests rhythmic structure in the 
upper member. It has conformity relations to the underlying 
Chigou Formation and the overlying Tongyusi Formation. Its 
superimposed thickness is 729m.  

2) The Late Devonian Tongyuci Formation (D3ty) 
consists of a set of the light metamorphosed terrigenous 
detrital rock formation with a rock association of 
metamorphic quartzose sandstone, feldspathic quartzite 
sandstone and metamorphic fine-grained siltstone. It has a 
conformity relations with the underlying Qingshiya 
Formation and faulted relations with the Carboniferous 
Eryuhe Formation and the Cretaceous Tianjiaba Formation. 
The superimposed thickness is 1006m. 

3) The Cretaceous Tianjiaba Formation (K1t) is 
distributed in Miaogoukou area. It is all unconformity with 
the Devonian Tongyuci Formation. The Tianjiaba Formation 
is a set of the continental detrital rocks. Lithologically, it 
consists of mauve pebble-bearing quartzose grit stone, grey-
white quartzose pebble, grey-green sandstone, mauve-grey-
green phyllite and fine-grained sandstone, and so on. The 
pebble is characterized by sub-rounded and poorly sorted 
vein quartz, cemented in the fundamental-porosity type. 
Therefore, it belongs to the molasse formation.  
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TABLE I REGIONAL STRATIGRAPHY 

Eonothem Erathem System Series Code South Mt. Qinling North Mt. Qinling 

Phanerozoic 
eon 

Cenozoic 

Quaternary 

Holocene Q4 undone undone 

Pleistocene 
Q3 

undone 
Qianxian Formation 

Q2 Xehu Formation 
Q1 Sanmen Formation 

Neogene 
Pliocene N2 undone 

Bahe and Lantian Formations 
Miocene N1 Lengshuigou and Koujiacun Formation 

Pleogene 
Oligocene E3  Bailuyuan Formation 

Eocene E2  Honghe Formation 
Paleocene E1   

Mesozoic 

Cretaceous 
Upper K2 Tianjiaba Donghe Group 
Lower K1 

Jurassic 
Upper J3 

     

undone Middle J2 
Lower J1 

Triassic 
Upper T3 

Wulichuan Formation Middle T2 
Lower T1 

Upper 
Paleozoic 

Permian 
Upper P2 Shihezi Formation 
Lower P1 

Carboneferous 
Upper C2 Hongyansi and Caoliangyi Formation 
Lower C1 

Devonian 

Upper D3 
Tongyuci 

Luohansi Formation 
(Tongyusi Formation) 

Qingshiya 

Middle D2 Chigou 
Niuerchuan 

Lower D1 

     
Danfeng Group and  
Erlangping Group 

Lower  
Paleozoic 

Silurian 
Upper S3 
Middle S2 
Lower S1 

Ordovician 
Upper O3 

Shuigoukou Formation 
And  

Shiwongzi Formation 
 

Middle O2 
Lower O1 

Cambrian 
Upper Є3 
Middle Є2 
Lower Є1 

Proterozoic 
eon 

Neoprotero- zoic 
Sinian 

Upper Z2 

 Songshugou Formation 
Lower Z1 

Nanhua   
 

 
 Qingbaikou 

Middle Proterozoic 
Jixian   

 Kuanping Group 
Changcheng   

Paleo- 
proterozoic 

Putuo 
   Qinling Group 

 

Archaean Archaean     Taihua Group 

C. Geological Sites 

Geological sites are referred to the important geological 
phenomena preserved all through the history with which we 
can trace the evolutionary history of the Earth. A report by  
 
IUCN entitled Geological World Heritage: A Global 
Framework listed 13 kinds of geological types with universal 
values that focus on glaciers. They are tectonics, volcanoes, 

mountains, stratigraphic sites, fossils, fluvial/lacustrine and 
deltaic systems, karst, coastal systems, reef-island, glaciers, 
Ice Ages, arid and semiarid deserts, and meteorite 
impact.The geopark is abundant in geological heritage sites 
that are separable into 5 major classes and 22 subclasses 
(Table 3 and Figure  6), of which orogenic geoheritage and 
the Quaternary geological heritage sites are the most typical 
in the geopark. 
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Figure 6. A map showing the distributions of geological heritage sites 

Heritage sites of orogenic geology: The Qinling orogenic 
belt is characterized by its long-term formation and evolution 
history and the complexity in composition and structures, in 
which separation and amalgamation of many medium- and 
small-sized oceanic basins in China’s continental blocks are 
included with abundant specific information showing 
physical, chemical and biological changes in the crustal 
movement from the deep-seated mantal to the upper crust. 
The geopark preserves abundant heritage sites of stratigraphy, 
lithology and structures involved in orogenic belt, indicating 
the forming and evolution features of the QOB, the 
characteristics of continental enlargement, preservation and 
material reintegration, complex relations between the 
dynamic process of the deep-seated mantle and crustal 
reflection. Therefore, the geopark has its specific regional 
characteristics in the global common structures, serving as a 
natural basis and a laboratory for exploring continental 
dynamics. 

Quaternary geology: The Taibaishan Mountain in the 
South Taibai scenic area of the geopark has preserved the 
Quaternary glacial sites in complete and different poses and 
expressions, including many lakes in high mountains，and 
the types of glaciers are varied and typical, such as 
converging valley glaciers, dendritic valley glaciers and ice 
caps. There are three prominent groups of cirques, one 
totally covered by plants, hollow cirques, and modern 
glaciers. Together, they reflect the stages and characteristics 
of the glacial shrinkage and vegetationexpansion. Nunataks 
and knife-edges, as well as huge glacial grooves, have 
widely developed, and the bedrocks of the glacial pavement 
and sheep-back rocks (roches moutonnee) outcrop frequently. 
In the Baxiantai and Paomaliang areas, “stone river” and 
“stone sea” are of a great momentum with drifting and 
swirling foams of breaking waves. Looking around Baxiantai, 
you can observe the specific Quaternary glacial landforms of 
pyramidal peaks, the trough valley, the cirque and the glacial 
staircase (Table II). 

 

TABLE II  CHARACTERISTICS OF CIRQUES AND ICE-SCOUR LAKES IN MT. TAIBAISHAN 

Name of lake 
Height difference of 

rock step(m) 
Elevation 

(m) 

Factors of landform 
Genesis Radius 

(m) 
Girth 
(m) 

Area 
(m2) 

Depth 
(m) 

Dayehai 0-11 3550 46.6 293 6818.8 17+ Cirque lake 
Eryehai 0.5-15 3610 38.7 243 4700.9 10+ Cirque lake 

Sanyehai 0.5-13 3485 76.4 480 18328.3 7-9 Cirque and glacial erosional lake 
Yuhuang pond 0.5-30 (end moraine) 3370 92.3 580 26767.0 8-11 Cirque and moraine lake 
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TABLE III  CLASSIFICATION AND CHARACTERISTICS OF MAJOR GEOHERITAGE SITES IN THE GEOPARK 

Category Subcategory Name of major 
heritage sites Geological features Scientific Significance Locality 

Heritage sites 
of Stratigraphy, 

Geohistory, 
Lithofacies and 
paleogeography 

Stratigraphic 
section 

Stratigraphic section 
of Heihe-Wangjiahe 

area 

Proterozoic gneiss, migmatite, 
calcigranite, Paleozoic 

ophiolite, sedimentary detritus 
and marble of the Devonian-

Carboniferous forearc 
superimposition and Permian 

new continental strata 

Gneiss, solid rheological figures 
formed by calcareous quartzite, 

pillow structure of ophiolite, 
debris, crystal-vitric, breccias, 

deformed conglomerate, complete 
stratigraphy, sedimentary system 

of oceanic basin-island arc-forearc 
and back-arc 

From the 
entrance of 
the Heihe 

area to south 

Section of the 
heritage site of 

Homo erectus in 
Gongwangling 

village in Lantian 
county 

Light yellow loessial silty 
clay of the Middle Pleistocene 

Xiehu Formation 

Loessial plateau, fossils of 
skull and mandibula of Lantian 

Homo erectus, fossils of 
Paleovertebrates and paleolith 

Gongwan
gling 

village in 
Lantian 
county 

Heritage sites of 
sedimentary 

rocks 
Molasses 

Coarse- and fine-grained 
detritals and clay sediments 

with molasse formation of the 
Permian, Triassic, Cretaceous 

and Paleogene systems 

Conglomerate with a diameter 
over 10cm, extension of 

conglomerates, detrital red 
beds, reflecting uplift of 

orogenic zone. Normal grading 
showing a sedimentary 

sequence from shallow to deep 
of basins. 

Liuyehe 
and 

Miaogou 
areas 

Heritage sites of 
magmatite 

I-type, S-type and 
IS-type of granite 

Granite formed with and after 
collision, containing gabbro, 
diorite, monzonite, moyite, 

which were intensively 
deformed during collision. 

Porphyritic granite, 
intermediate-coarse -grained 

granite, gneissic granite, 
contacting relation of intrusion, 

intensive emplacement,  
exnolith, alteration zone, formed 

from the Paleozoic to the 
Cretaceous era with multiphase 

magmatic movements. 

Laojunling in 
Heihe, 

Taibaishan, 
Jingnaoyu, 
Nanwutai, 

Cuihuashan 
and 

Wangshunshan 
and Sishilixia 

areas 

Volcanic rock and 
sub- volcanic rocks 

Basalt, tuff, lava extrusive 
unconformity, intrusive attitude 

of subvolcanic rock and 
negative landform of 

cryptoexplosive breccia pipe 

Volcanic rocks: extrusive rocks 
of the Late Cretaceous era are 
rare in the northern Qinling; 

subvolcanic rocks 

5 places in 
Zhonggou 

of 
Banfangzi 

and the 
entrance of 
Chengjiahe 
villige in 

Heihe area
Plagioclase 

amphibole, epidote 
amphibolite and 
epidote actinolite 
schist (ophiolite 

suite) 

Texture and structure of 
volcanic rocks 

Pillow structure, vesicle, 
amygdaloidal structure, crystal-
vitric, debris, volcanic breccia, 

showing direct evidences of 
plate sutures 

Tianyu-
Heihe area 

Heritage sites of 
paleoanthropolo

gy 

Heritage sites of 
Homo erectus in 

Gongwangling and 
Chenjiawozi village 
in Lantian county 

Skull fossil of Homo erectus in 
1,115,000 years, Sinanthropus 
Lantianensis; Ursus, mandible 

fossil of 650,000 years; 
Paleolithic and mammal fossils 

of 1,327,000 years, 
thibetanus,Ailuropodamelano 

leucafovealis

Loessal plateau, skull of Lantian 
Homo erectus, mandible fossil, 

fossils of vertebrate palaeontology 
and paleolith 

Gongwanglin 
and 

Chenjiawozi 
villages in 

Lantian 
county 

Heritage sites of 
prehistoric 

human beings 

Heritage site of the 
Banpo clan 

Buildings, caves, kilns and 
tombs in 6,500 years ago 

Civilization history of human 
beings in Neolithic age 

Banpo clan in 
Baqiao 
district

Tectonics and 
structural 

heritage sites 

Underthrusting 
and nappe 
structures 

Underthrusting-
collision suture zone 

of Shanxian-
Danfeng (fault 

bundle of 
Houzhenzi-
Shaliangzi- 

Shagoujie fault)  

Residual pieces of oceanic 
crust, island ophiolite suite, 

forearc accretion, I-, S- and IS- 
type of granite, subducting 

structure, ductile-brittle 
shearing zone, faulted zone, 

deep-big multiphase fault and 
divisional fault

Mylonite zone, fault zone, fault 
trigonometric faces, guide marks, 
jagged appearance of ridges and 
peaks cut by big faults, reflecting 
obduction and nappe firstly from 

north to south then strike-slip 
shearing from right lateral to left 

lateral 

Houzhenzi-
Shaliangzi- 
Shagoujie 

area 

Liuyehe-Zhifang-
Caoping fault zone Deep-big and multiphase fault 

North-south obduction-nappe fault 
and east-west strike-slip fault with 

intensive deformation of strata 
Liuyehe area 
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TABLE III (CONTINUED) CLASSIFICATION AND CHARACTERISTICS OF MAJOR GEOHERITAGE SITES IN THE GEOPARK 

Category Subcategor
y 

Name of major 
heritage sites Geological features Scientific Significance Locality 

Tectonics and 
structural 

heritage sites 

Extension 
structures 

Early bedding 
incumbent fold; late 

normal fault 

Solid rheological features of 
bedding incumbent folds, top-

thick folds, rootless folds, 
bounding and bedding ductile 

shear zone; fractured zone, 
faulted breccia and Lishan horst

Beautiful figures formed by solid 
rhyology, escarpment formed by 

fault, waterfall and canyon 

Banfangzi, 
Xiaowangjian,Wa

ngjiahe and 
Huangshiban 

areas 

Strike-slip 
fault 

Northwestern fault of 
Mazhao- Jinniuping--
Kuyukou-Caopingjie; 
northeastern fault of 
Shanzhaizi- 
Guanchenzi and 
Taipingyu; east-west 
pull-apart basins 

Right-lateral fault, pull-apart 
basins in Qinggangbian, 

Miaogou, Yangjiashan and 
Shagoujie areas 

Clear faulted strata, forming 
waterfall and escarpment, 

moniliform red-bed basins at east-
west direction, reflecting the 

forming mechanics of the basins 

Kuanping Group, 
Qinling Group, 

Devonian system 
in Heihe area 

Folds 
Banfangzi-

Xiaowangjian syncline 
and Huangshi antiform 

Vertical γ(IB)-type folds, formed 
in Indosinian period 

Regional folds and symmetric 
strata 

Wangjiahe and 
Banfangzihe area 

Cenozoic 
faulted 

structures 

Weihe graben Piedmont fault, buried fault and 
four loessial plateaus 

Structural units of fault uplift, 
fault depression and fault slope, 

represented with loessial plateau, 
including Hengling, Bailu, 
Shaoling and Shenhe areas, 
evidence of Neotectonism 

North part of the 
geopark 

Lishan fault zone and 
horst structure 

Lishan piedmont big fault face, 
Cenozoic faulted strata, horst 

uplift, landslide and hot spring

Isolated horst block mountain, 
periphery by faults; specific 
structure of horst in graben 

Mt. Lishan 

Geomorphic 
heritage sites 

Quaternary 
glacial 

landform 

Fossil glacial 
landform in 

Taibaishan and 
Bingjingding areas 

Cirque, glacial trough and 
periglacial accumulation 

Complete and various 
Quaternary glacial sites, 

including cirque lake,horn peak, 
stone river, stone sea, U-shaped 

trough valley 

Taibaishan and 
Bingjingding 

areas 

Granite 
ridge and 

peak 
landform 

Granite ridge and 
peak landform in Mt. 

Wangshunshan 
Jagged appearance of peaks 

Mt. Cuihuashan, Mt. 
Wangshunshan, Zhuque Park 

and Mt. Taibaishan 

Mt.Cuihuashan, 
Mt.Wangshunsh
an, Mt.Nanwutai 

and Zhuque 
Park 

Canyon 
Canyon landform of 
Heihe, Tianyu and 

Sishili areas 

Canyon formed by long term 
fluviation and erosion in 

different directions through 
faults

Pathways along canyons, 
mountain side and rivers 

Heihe, Tianyu 
and Fengyu 

areas 

Karsts Wangchuan karst 
cave 

Rare dolomitic marble karst 
caves in north area 

Stalactite, stalagmite rock pillar, 
significant in researches on karst 

forming mechanics of 
magnesium carbonate rock 

Wangchuan area 
in Lantian 

county 

Loessial 
plateau 

Plateaus of Shaolin, 
Shenhe, Bailu and 

Hengling 

Piedmont Quaternary step-
like inclined loessial platform 
in Zhongnanshan, including 

four platforms

Clear steps and gentle surface, 
well developed outcrop of the 

Paleogene strata 
Shaoling Village 

Old 
planation 
surface 

Old planation surface 
of Qinling mountains 

Complete planation surfaces 
formed by 5 phases 

Grotesque stones and Subalpine 
meadow 

Paomaliang, 
Jingyunao, 
Heihe and 

Lishan areas

Hydrogeologi
cal 

 Heritage sites 

Hot spring 

Hot springs of 
eastern Tangyu and 

Lishan areas; 
fractured geothermal 

field 

Formed by Neotectonics and  
the Mantle upsurging 
controlled by faults 

12 natural hot springs and 
geothermal fields in Dongda 

and Louguantai areas 

Lantian and 
Lishan areas 

Waterfall 
Waterfalls of Jiutian, 

Feitian, Yudai, 
Guatian and Caihong 

Waterfall of escarpment and 
glacial cirque 

The maximum water falling 
difference is almost 100m, 

generally over 40m.  
the geopark 

Lake 

Tianchi, Ganqiuchi, 
Yuhuangchi and 

Dayehai, Eryehai and 
Sanyehai 

Barrier lake and cirque lake Circular lakes have a water 
depth over 10m. 

Cuihuashan 
mountain and 

Taibai mountain 

Watershed 
Watershed between 
the Yangtze River 

and the Yellow River 

Zhongnanshan mountain ridges 
at east-west direction in linear 

sinuous extension and 
planation surfaces

Important geographic boundary 
between southern and northern 

landscapes in China 

Qinling 
mountain ridge 
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TABLE III (CONTINUED) CLASSIFICATION AND CHARACTERISTICS OF MAJOR GEOHERITAGE SITES IN THE GEOPARK 

Category Subcategory Name of major 
heritage sites Geological features Scientific Significance Locality 

Engineering 
Geological 

heritage sites 

Heritage sites of 
ancient 

engineering 
geology 

Site of ancient 
plank road 

Traffic way connected northern 
and southern China in ancient 
time, including the Ziwu road 
(Shaanxi-Sichuan provinces), 
Wuguan road (Shaanxi-Henan 
provinces) and Wuguan road 
(Shaanxi- Sichuan provinces)

Ancient plank way spanning 
canyons 

Ziwuyu and 
Qipanshan in 
Lantian and 
Heihe area 

Modern  
engineering 

Tunnel through 
Qinling 

On the way from Baotou to 
Maoming, the Zhongnanshan 
tunnel has twin sub-tunnels, 

which is the longest tunnel in 
Asia and the second in the 

world.

There are 5 places where 
tunnels pass through Mt. 

Zhongnanshan, connecting the 
Yangtze and the Yellow 

economic zones and serving as 
a tour way to the geopark. 

Nanwutai 
area and 

Zhuque Park 

D. Geomorphology 

The landscape of the mountain collapse-slide developed 
well in a spectacular fashion in the geopark, and grandiose 
granite landform, typical periglacial geomorphology, 
canyon landform and karst topography constituted the major 
landscapes of the geopark. 

Cuihuashan Mountain Collapse-Slide: The mountain 
body of Cuihuashan consists of granite and migmatite. The 
mountain collapse- slides caused by earthquakes constituted 
the geological heritage sites of various types. It is disti- 
nguished for its grand landscapes, large scale and a splendid 
scene. It is a rare area where landslide heritage sites 
remained intact. At present, natural resources of the heritage 
sites have got considerable protection and research for 
further exploitation.   

Geomorphic Heritage Sites of Granite: Granite in the 
geopark is mainly distributed in the areas of Wangshunshan, 
Cuihuashan, Nanwutai, Jiawutai, Fengyu, Laoyu and Heihe, 
in which faults developed well. Erosion by water flow and 
effects of tectonic movements from the Cenozoic shaped 
those areas with cragged mountain ridges, peaks with 
varieties of appearances, thicketed peaks and stelae. These 
areas are represented with the various landscapes influenced 
by the planation at different phases. Therefore, they are of 
higher appreciated values.  

Periglacial Landform: Under the periglacial climate 
conditions, rocks in Taibaishan, Bingjingding and 
Guangtoushan areas undertook freezing, melting, warming 
and snow melting, forming stone valleys, stone rivers, stone 
bands and stone networks. With climate warming up, 
weathering erosion and residual sedimentation shaped rocks 
into various ornamental stones. 

Canyon Landscapes: There are 63 canyons in the 
geopark, in which the Heihe canyon and the Tianyusishili 
canyon are most prominent. The Heihe canyon is over 80km 
long. It is narrow and steep, formed mainly by the river 
erosion along the fractured zones of faults in different 
grades and different directions. The canyon contains a lot of 
deep lakes, as to form the picturesque scenery of lakes 
getting along with canyons. Walking along the canyon, you 
can see the wandering streams flowing along the canyon and 
the shoal patches, faults, deep ponds and dingles. All these  

 
scenery would make you feel that your eyes couldn’t take 
them all in.  

Karst Landform: In the marble area the landscapes of 
canyons and cliffs were often deve- loped and the 
microkarst landforms were also formed.The Wangchuan 
karst cave group was developed in the dolomitic marble 
region in the Yushan area of Lantian. It mainly consists of 
six karst caves, containing reversed-hanging stalactite, 
stalagmite standing in great numbers and booming stone 
flowers. It may indicate that the nature has wonderful skills 
in creation of the multifarious and spontaneous 
miracles(Peng et al. 2008). 

E. Value of Resources in the Geopark 

Abundant geological heritage sites, splendid landscapes, 
varieties of biological species, favorable environment and 
plentiful historic cultural heritage characterize the geopark.  

Aesthetic value of geology: As a famous mountain with 
a long history, Qinling Zhongnanshan Mountain has the 
special value on landscape aesthetics, such as complex 
topography, plentiful scenic spots, splendid waterfalls, 
exuberant forests, soaring and precipitous peaks. The 
varieties of geological heritage sites are key witnesses to the 
evolution history of the Qinling Orogenic Belt. 

Tourism value: The Qinling Zhongnanshan Geopark 
comprises a number of internationally important geological 
heritage sites. It is also a mosaic of geological entities of 
special scientific importance, rare animals and plants, the 
Homo erectus vestiges and the splendid religious cultures, 
forming three-dimensional and multilevel landscapes. 

The geopark has the profound significancea in its 
geological heritage sites, the diversities of biology and the 
history of ancient China’s civilization. With the 
development of tourism in Xi’an city, the geopark has 
become a famous tourism destination with a great attraction, 
a pillar industry for the local economy and an important part 
in the tourism industry of Shaanxi province. 

Pedagogical value: Endowed with abundant geological 
heritage sites, the geopark has demonstrated an epitome of 
Qinling orogenics. It is an important base for research on the 
formations the geological history of the QOB, including the 
evolution mechanics, the subduction of plates, the suture 
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zone of collision, the mountain collapse-slide, the glacial 
occurrences and the origin and evolution of human beings.  
The geopark has become a pedagogical and scientific base 
for Beijing University, China University of Geosciences, 
Northwest University, Chang’an University, Chinese 
Academy of Sciences and other relevant organizations. 
Many students and teenagers make their field practice and 
research in the geopark every year and it has already served 
as an education base of popular sciences for junior scholars. 
Scientific research value: The QOB became a favorable 
base for research and practice of new theories and methods 
in geosciences for a long-term. During the 1950’s and the 
1960’s, the genesis and evolution of the QOB had been 
explored and studied on the basis of different tectonic 
viewpoints, such as the Geosynclines Theory from abroad, 
the Wavy Mosaic Structure Hypothesis of Zhang Bosheng, 
the Geomechanics of Li Siguang and the Diwa Theory of 
Chen Guoda. Since the 1970’s, geologists began to use the 
plate tectonics viewpoint to research on the QOB. Prof. 
Zhang Guowei, an academician of ACS (Chinese Academy 
of Science) organized and accomplished a research project 
titled “Evolution and Metallogenic Background of 
Lithosphere Structures in the QOB”, which was under the 
patronage of the National Natural Science Foundation of 
China. He has proposed new cognitions and viewpoints on 
the geotectonics in Qinling Mountains, thus making a 
mighty advance on the scientific significance of Qinling 
Mountains. Endowed with the unique natural conditions, the 
humanity history, the evident zonation of soils and plants, 
the rare and endangered animals and plants, Qinling 
Mountains have become a perfect place for research on 
geography, climate, and varieties of biology, ecology, 
environment and humanity cultures. 

IV. CONCLUSION  

On the basis of a comprehensive analysis of regional 
geology, geological sites and values of resources in Qinling 
Zhongnanshan World Geopark, this paper has been 
concluded as follows: (1) the Qinling Mountains is famous 
in all China and the world because of it s significance in 
geology and geography research. In its middle section, Mt. 
Zhongnan region, there are many complicated geological 
phenomena and important geosites: representative 
stratigraphic section, magmatic activity remains, structure 
section and tectonic motions remains, geological -
geomorphological landscape, special rocks and minerals, 
special hydrogeological phenomena, human engineering 
activities remains, disastrous geological processes remains, 
palaeontologics fossil and sites, totaling nine types based on 
genetic classification(Peng et al., 2008). (2)Qinling 
Zhongnanshan World Geopark will play an important role 
in regional tourism market for the diversity, peculiarity of 
its geological resources that possess higher scientific value 
and aesthetic appreciation, which makes it profitable for 
tourism exploitation. So, the geopark has high protection 
and tourism development values. These landforms of 

Qinling Zhongnanshan World Geopark can be divided into 
five categories: Cuihuashan Mountain Collapse-Slide, 
Geomorphic Heritage Sites of Granite, Periglacial 
Landform，Canyon Landscapes，Karst Landform. (3)The 
geological sites in Qinling Zhongnanshan World Geopark 
are diverse and important to scientific research, tourism 
development and popular science, and have good prospects 
for further development(Huang et al.2010).  
Geosites are records of geological history handed over 
through tens up to thousands of millions of years(Ji et 
al.1997). In their probe into the nature’s history, human 
beings understand gradually the importance of safeguarding 
geological heritage, and through long practice of conserving 
the heritage, they have found an optimal approach for this 
purpose, i.e., establishing geoparks, make them special 
landscape areas for protecting the Earth’s legacy and the 
geological-ecological environment and, furthermore, 
network them at different levels to form research base for 
important geoscientific issues, educational field base for 
students, and scientific popularization base to the general 
public(Zhao et al. 2004). The prominent value is the core 
content of World Natural Heritage application, protection 
and management(Chen et al. 2006; Hazen  2008; Li et 
al.2008; Luo et al.2008; Xu et al. 2009; Zhang et al. 2006). 
So, for world geoparks, they also should enhance the ability 
to protect and manage geological sites. Except that, in order 
to bring into social value, economic value, science value and 
tourism value of the geopark, and realizing the fast 
development of local tourism(Li et al. 2011). The park 
should make a scientific decision for implementing planning, 
exploitation and construction, it is necessary to assess the 
whole value from the angle of tourists’ demand (Guo et 
al.2006). In doing so, revenues from geotourism, e.g. 
knowledge tours, science tours and environmental 
protection tours, can support local economy and promote 
local employment. 
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