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Preface

Geopark is a kind of particular natural region with special geo-scientific significance | rare natural
features, higher aesthetics value, and accompanied with other natural landscapes and cultural relics on a
certain scale. It is main protection areas for geological relics and ecological environment, base for
geological research and its popularization, also a good recreation place for touring and holiday with higher
scientific taste.

Geopark is divided into world geopark, national geopark and provincial geopark. The former is
the highest rank (approved by United Nations Educational, Scientific and Cultural Organization,
UNESCO ). Yuntaishan World Geopark lies in north-west to Jiaozuo City, Henan province,
stretching between 112°44’ 40” ~113°26" 45” E and 35°11" 25” ~35°29’ 40” N. It covers an
area of 556km?, consists of 5 sections, namely Yuntaishan, Qinglongxia, Fenglinxia. Qingtianhe and
Shennongshan. This comprehensive geopark formed under rift setting ,dominated with geological
geomorphology and running water, accompanied with natural ecology and relics of residents,
combining the charms of both natural science and aesthetics.

Jiaozuo is an industrial city born with its flourishing coal mining. After the turn of the new century,
the city faced by the problem to adjust its industrial structure because of its perishing coal resources day
by day. So the municipal government put forward tourism as key point and new economic growth point
with abundant natural resources as carrier. In 2001, Yuntaishan was approved to be a national geopark by
Ministry of Land and Resources P.R.China. Afterwards, the geological relics were actually protected, and
geological tourism resources were reasonably planned and developed. During the past four years, tourism
employee grew from 8000 to 20000, income up to more than 3 billion RMB. 263.8 thousand sightseers
visited the geopark only in Yuntaishan Section in "May Day"goldern week in 2004, the ticket income up
to more than 15 million RMB. These two items all leaded the fifth in all over the country. It is referred to
as "Jiaozuo phenomenon” by tourism industrial. Through this tourism "Jiaozuo phenomenon", can we see
another one? Sure. After the successful application to national geopark in 2001, the unknown Yuntaishan
rushed to the third in the application to world geopark in China in 2003. Some people said this is a "black
horse" in geopark world, other said it's a unexpected surprise. At the back of "Jiaozuo phenomenon"”, "black
horse" and "surprise", there is geologists' hard work. The first spring of the new century, again the
geologists blew the corn for protection Jiaozuo tourism resources and keeping sustainable development
direction. Today the book we show to the readers "Planning and Construction for Yuntaishan World
Geopark, China" is geologists' another blowing.

The day Feb.13rd,2004 is a memorable one, on which Yuntaishan was approved by UNESCO to be

a world geopark. Spring is fine, wish the fine is always with Jiaozuo Yuntaishan World Geopark.

Zhaoxun
6.16.2004
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Geoscience - the basis of geopark establishment

Zhao Xun!, Zhao Ting?

1. Chinese Academy of Geological Sciences
2. Institute of Mineral Resources, Chinese Academy of Geological Sciences

On 13th February 2004, in its headquarters in Paris, the United Nations Educational, Scientific and
Cultural Organization (UNESCO) held a meeting to designate the first batch of world geoparks. The
meeting unanimously approved 28 world geoparks, among which eight are located in China, and 20 in
European countries, including the UK, France, Spain, Greece, Ireland, Austria, Italy and Germany.

Pursuant to the decision of its Executive Bureau in June 2001 (161 EX/Decisions, 3.3.1), UNESCO
has been invited to support the efforts of Member States to promote territories or natural parks having
special geological features. In April 2002, UNESCO’ S Division of Earth Sciences officially issued the
Operational Guidelines of the UNESCO Network of Geoparks, and began to accept applications from
national geoparks seeking UNESCO’s assistance. The Operational Guidelines elucidate explicitly the
criteria and functions of geoparks, and set demands on conserving the geological heritage, fostering the
geological-ecological environment, research on geoscientific significance, popularization of earth
sciences, development of knowledge and science tours in order to promote sustainable development of
the local economy, creation of employment opportunities for local residents, etc., with emphasis on
geoscientific research and popularization.

China application for the inclusion of its eight national geoparks in UNESCO network placed
emphasis on the scientific significance of the candidate sites, i.e. the significance of the local geological
heritage in the evolution of the earth, and the position of local geoscientific research in the history of the
earth sciences. Generally speaking, the scientific significance of China first world geoparks is reflected
in two aspects: tracking the sources of special events and processes in the evolution of the geological
heritage, and establishing research bases for epoch-breaking academic achievements. These are the basis
for assessing the scientific value of world-level geoparks, the criteria for defining world geoparks, and

the resources basis for geoparks in the service of society.

The main features of China first world geoparks
Lushan World Geopark

Located in the north of Jiangxi Province, bordering Lake Poyang and facing the Yangtze River,
Mount Lushan is geologically of block structures formed by the elevation of a horst, occupying an area
of 500 km?. The lofty mountain, luxuriant vegetation, waterfalls and green pools combine to create
charming and pleasant scenery. Pavilions, temples and pagodas are dotted on the mountain, now
appearing, now disappearing in the mist. The Quaternary glaciation section established in the 1930 s

by Professor J.S. Lee (Li Siguang) is still well preserved, and the glacial remnants can be easily
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recognized. Furthermore, many important events in the modern and contemporary history of China

occurred in this area, and the historical relics add to the fascination of the geopark.

Shilin (Stone forest) World Geopark

Situated in Yunnan Province and covering an area of 400 km2, Shilin Geopark is characterized by
carbonate peak forests consisting of Late-Paleozoic neritic facies limestone and dolomite. Vertical joints
are well developed in the thick-bedded carbonate rocks, along which plentiful rainwater dissolved
downwards and brought about various karst forms, e.g. stone teeth, solution channels, funnels, peak
forests, dissolution basins and many others, of which the most magnificent is the erosion peak forest. The
myriad peaks, ranging from 20 m to 50 m in height, resemble a variety of things such as pillars, swords,
pagodas, mushrooms, human beings, animals and whatever else one can imagine. They shot up and
formed a dense mass of stone trees; hence they bear the name “Stone Forest.” This area also features
the local customs of the Yi minority. Rock paintings in Yi style and inscriptions on precipices in the Yi

language are found in many places hereabouts.

Songshan World Geopark

Located in northwestern Henan Province and covering an area of 450 km?, Mount Songshan is known as
" a textbook of earth history" by virtue of the completely exposed stratigraphic sections and the geological
heritage of angular unconformity of three Precambrian tectonic movements. It boasts outcrops from 3500 Ma
B.P. to the present, embracing the Archean, Proterozoic, Paleozoic, Mesozoic and Cenozoic eras, and is the
naming place of such tectonic movements as Songyang (2300 Ma), Zhongyue (1850 Ma) and Shaolin (570
Ma). The bedding planes of the angular unconformity and the overlying basal conglomerates are clearly
discernible. Songshan is one of the birthplaces of ancient Chinese culture, having numerous historical relics,
including temples, pagodas, an academy of classical learning, etc. With its geological heritage contrasting

finely with its cultural relics, the area has now become a tourism hot spot.

Danxiashan World Geopark

This geopark is located in Shaoguan, Guangdong Province, and covers an area of 290 km?2
Landforms characterized by cliffs and rock walls consisting of red continental sandy conglomerates are
called the Danxia landscape, and Danxiashan is the naming place of it.

Danxiashan is situated in an intermountain basin of overall red-bed peak forest structure, with over
380 peaks, stone fortresses, walls and pillars, big and small. The highest peak, Bazhai, is 618 m a.s.1.,
while most of the peaks are 300-400 m a.s.1. Varied in height and shape, the multitude of peaks forms a
most spectacular scene. Mount Danxia is composed of Cretaceous red sandy conglomerates. The Danxia
landscape with peaks of different shapes and combinations resembles a thousand-year-old stone fortress.
The standing stones look like sculptures of human beings, animals, birds, etc., only they are not

masterpieces made by any craftsman, but by Nature.
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The rocks constituting the Danxia landscape are red fluvial-lacustrine sandy conglomerates of the
Late Cretaceous, dated 70 to 90 Ma. About 65 Ma ago, as a result of tectonic movements, many faults
and joints were produced in this area, and the whole Danxia basin was subject to denudation. The
Himalayan movement of 23 Ma B.P. caused the rapid elevation of the area. Eons of intermittent rising

and weathering have made the area extremely beautiful and spectacular.

Wudalianchi World Geopark

Located within the boundaries of Wudalianchi City in Heilongjiang Province and covering an area
of 720 km?, this geopark features a well-preserved group of 14 volcanoes, of which 12 erupted 12 to 1
Ma ago, and two in the years 1721 and 1791, respectively. The cones are intact. The lava flow gushing
from the craters extends over 10 km, which dammed the river and produced five beaded lakes. Fumaroles,
exhalation cones, lava tunnels, volcanic bombs, lava terraces, ropy lava, and other features are well
preserved. The local therapeutic mineral springs attract visitors from Russia, Japan, South Korea and

other countries, as well as other parts of China.

Yuntaishan World Geopark

Located at the southern foot of Taihang Mountains, along the Jiaozuo and Xiuwu Cities, this geopark
neighbors the western boundary fault of the Cenozoic East-Asian rift system of the North China
landmass. Records of the earth’ s evolution for 2,500 Ma are well preserved. In particular, the
epicontinental sea sediments of quartzose sandstone, argillite and carbonatite of the Mid-Proterozoic to
Early Paleozoic periods, and the paralic and continental sediments of the Carboniferous and Permian
periods are characterized by well-developed successions, varied facies, and rich fossils. Dissected by
three groups of differently oriented faults and joints, and scoured and eroded by plentiful surface water,
the horizontal beds have been molded into stairstep walls, wall-like ridges with grotesque rocks, deep urn-
shaped ravines and long gorges. The landforms are peculiar and secluded, with waterfalls, hanging

springs, thick vegetation and unique biodiversity.

Huangshan World Geopark

Situated in the mountainous area of southem Anhui Province and covering an area of 500 ki, Mount Huangshan
features granite peak forest landscape, being best known for numerous imposing peaks, of which 72 exceed an altitude
of 1,000 m. The excellence of the scenery with a combination of fantastic peaks, tall and straight green pines,
grotesquely shaped rocks, sea of clouds, and hot springs has been highly praised by visitors.

In the Late Jurassic, about 140 Ma ago, high-temperature magma intruded upwards along fractures
at places where the crust was comparatively thin and weak, forming mutual-intersecting granite bodies
in four phases. Around 650 Ma ago, the Huangshan granite body was strongly uplifted. Crustal elevation
and functions of compressional stress from different directions generated joints of varied orientation. The

intrusive bodies and the cover rocks underwent weathering and erosion. From the Quaternary (2.6 Ma
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ago), intermittent uplifting created a three-level ancient denudation plane that eventually formed Mount
Huangshan. As a result of the difference in mineral composition, crystallization degree and grain size,
the resistance to weathering and the character, density and orientation of the joints of the rock bodies are
different, which, in company with the erosion by plentiful surface water, has brought about the beautiful
landscape of the granite peak forest of Huangshan.

Quaternary glaciers are considered to have occurred at the sites of Limagiao, Tiandufeng, Beihai,
etc. The existence of Huangshan glaciation has been under debate for over half a century, which has

become another attraction of the Huangshan Geopark.

Zhangjiajie World Geopark

Located in the west of Hunan Province and covering an area of 3,600 km2, this geopark is famous
for quartzite sandstone peak forests. Thick-bedded quartzite sandstones of the Devonian Period occur in
the area, and three groups of NE-, NW- and NS-striking vertical joints are well developed. Hydraulic
scouring and gravity collapse have carved out spectacular scenery. Due to different durations of exposure
and development of joint fractures, rocks assuming various shapes like stone hills, stone walls, stone
pillars, stone peaks, stone doors, natural bridges, etc. have been produced. The geopark features over
3,000 sandstone pillars, with over 1,000 exceeding an altitude of 200 a.s.l., the highest Jinbian Rock being
350 a.s.l. Particularly notable are the pines and ginkgoes that cover the tops of the pillars, resembling a
natural potted landscape. Because of the great diversity of plants, the geopark is a virtual botanical

garden. In the geopark there is a karst cave with impressive stalactites and stalagmites.

Geoscientific value of China eight world geoparks

The eight world geoparks in China boast prominent geoscientific value, and research into them takes
an important position in the history of earth sciences in China.

Mount Lushan, in Jiangxi Province, has been a famous summer resort since ancient times, and is also the
birthplace of Quaternary glaciation in China. Research by Professor J.S. Lee (Li Siguang) on the Lushan glacial
deposits are of epoch-making significance. The stratigraphic cross-section of Quatemary glaciation he established has
been taken as the correlation criteria in eastern China. Although debates on its origin continue, the contentions of
different schools of thought have become a driving force for in-depth academic study and advancement of the area.
The attractions of Lushan include also the unique metamorphic core complex structures and the geological heritage
generated by the scouring of the radiated river system.

Shilin has been world famous since the 1930s. During the past decade, the park authorities,
foreseeing an upsurge in knowledge and science tours, allocated 1% of the income from admission fees
for scientific research. As a result, remarkable achievements have been made in research into the
formation mechanism of karst, the formation processes of the topography of Shilin, and the global
correlation of karst in southwestern China. On these subjects, many articles and monographs have been

published, symposia have been held with the presence of many top geoscientists from both at home and
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abroad, and new theories and concepts have emerged. Shilin is now in the forefront of global karst studies.
Songshan Mountain is situated in the middle of the Five Mountains of China (Taishan in Shandong,
Hengshan in Hunan, Huashan in Shaanxi, Hengshan in Shanxi and Songshan in Henan). At one time,
people only associated Songshan with the Shaolin Monastery and its martial arts. But nowadays the
geological heritage of the three tectonic movements and the completeness of the stratigraphic sections
of the five geological periods at the Songshan Mountain fascinate numerous leading geoscientists who
are interested in the mechanism of geotectonic movements. In the early 1960s, Premier Wen Jiabao, then
a student of Professor Ma Xingyuan, did research work here.

Danxia Mountain is located in northern Guangdong Province. It was named Danxia (rosy clouds) by
two veteran Chinese geologists, Feng Jinglan and Chen Guoda, because of its high red ranges and long
walls. Since then, over 40 such landforms have been found throughout the country, and the Danxia
landscape has become a widely accepted topographic type in China. Mount Danxia in northern
Guangdong is naturally regarded as “grandfather” of its kind.

Wudalianchi should be a very familiar name to many people, as it is mentioned in primary school
textbooks. Being one of China lately erupted dormant volcano groups, it has eruptive lavas in thousands
of postures. The more than 1,000 cone-in-cone structures, in particular, are unmatched in the world.

Yuntai Mountain is situated south of the Taihang Mountains, under the control and influence of the
East-Asian rift valley system. The accompanying NE- and NW-striking faults dissect the Proterozoic
quartzose sandstone and the Lower Paleozoic limestone and dolomite. Streams flowing from the
northwestern slopes of the Taihang Mountains flowed over the Yuntai Mountain, and scoured along
fractures and joints, giving shape to ravines and peaks.

Mount Huangshan was praised as an extremely beautiful scenic spot by Xu Xiake (1585-1641), a
traveler, geographer and writer of the late Ming Dynasty. A famous saying of his goes: " After reaching
the top of Mount Huangshan, one will find no other mountain in the world." The mountain’s 72 peaks,
including Lianhua and Tiandu, and grotesquely-shaped rocks such as Feilaishi (erratic stone) and
Bajieshi (pig-headed monk-like stone) are most attractive. The solemn, tall pine trees arouse the
admiration of tourists, and add greatly to the beauty of Huangshan. The area is noted for the controlling
functions of different rock properties over the landforms produced successively in the four intrusions of
granitic magmas during the Early Cretaceous period, the wonderful craftsmanship of the vertical and
horizontal joints and fractures which created the grotesque rocks, and the contribution of the weathering
of K-feldspar in granites to the growth of the pines in the cliffs. It is the responsibility of geologists to
explore the unique geological and climatic conditions of the workings of Nature in Huangshan.

Zhangjiajie is another noted scenic spot. After lying horizontally for three hundred million years, the quartzose
sandstones of the Devonian Period formed three groups of faults during crustal elevation. Plentiful rainwater scoured
and expanded the faults, producing deep ravines and broken walls, which collapsed and formed thousands of
majestically standing pillars decorated with numerous twisted roots and gnarled branches of pine, cypress and gingko.
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This wonderful scenery has also put forward questions another awaiting explanations by geologists.

Comments on the eight geoparks

China enjoys a particularly rich natural endowment. The eight national geoparks we proposed are
among the best in China. UNESCO had hoped that China would propose four to five candidate sites.
However, after making in-situ investigations, the members of the UNESCO International Advisory
Group were impressed by the geoheritage resources, the geoscientific findings and the standardized
administration of these geoparks. At the designation meeting, the advisors who had joined the excursions
spoke highly of the sites, and those who had not paid the visits expressed their desire to see the scenery
with their own eyes. After discussions, all the advisors voted in favor of the eight candidate sites, which
were thus unanimously approved for inclusion among the first World Geoparks.

The members of the International Advisory Group have a long list of credentials in their chosen earth-
science discipline or sub-discipline. Compared with the approved European world geoparks, and based
upon the criteria stated in the Operational Guidelines of the UNESCO Network of Geoparks, they made
many comments on the eight Chinese geoparks at the meeting, which were instructive for the further
construction of the geoparks and for our proposals for candidate sites in the future. The comments can
be summarized as follows:

1. Enhancing and deepening geoscientific research work

To judge if the proposed geological heritages have recorded the important processes of the evolutionary history
of the Earth, and if they are of significant geoscientific value, research work by geoscientists is indispensable. The
British geoparks have paid particular attention to the completeness and accuracy of geological materials, the
acquisition and study of analytical and testing data, the results of the identification of rocks, minerals and fossils, etc.
In contrast, some of the Chinese geoparks still have a long way to go.

2. Promoting scientific popularization

China eight world geoparks have all established a geological museum or exhibition hall, with maps showing
achievements made in local basic geological work, and specimens, monographs and articles, as well as correlations
with similar geological heritage sites at home and abroad. They are very important for public scientific education. But
the exhibits are unfortunately too professional and not in popular and easy-to-understand language. Moreover, the
displays are monotonous, with rare use of sonic, optical or electronic media.

The geoscientific training of tour guides should be improved. Many guides are incapable of
incorporating geoscientific knowledge in their explanations, not to mention the ability to introduce the
geological features to foreign visitors in a foreign language.

Signs, explanation boards and even the planning of tourism routes in the geoparks should be modified
and adjusted to match the geoscientific content. Tourism routes should be increased or adjusted, and the
scientific content of tourism in the parks should be substantially upgraded.

The compilation and publication of popular science readings is an appropriate avenue leading



