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STONE FOREST,
A TREASURE OF NATURAL HERITAGE

As Mecca is to the devout Muslin so is China to the lover of karst landscapes. It is immensely rich
and varied. There is limestone karst at the highest, coldest summits in Qinghai and along the tropical
seashores of Hainan. In the north of the country, it is present in subtle doline topographies, at world -
renowned archeological sites such as Zhoukoudian and displayed among the cultural icons in the Winter
Palace. In central China, caves, springs and dolines are to be found everywhere amongst the great gor-
ges of the Yangtze and its tributaries. But it is in the south that the karst becomes truly astonishing.
Limestone and dolomite formations are exceptionally thick there and collision with the Indian Subcontinent
has elevated them vigorously while heavy monsoonal rain seek to reduce them by dissolution. Amongst
the immense diversity of landforms are the greatest examples in the world of three particular types of
karst, the feng cong ( “peak cluster” or “egg box” topography) and feng lin ( “tower karst” ) in the
provinces of Guangxi and Guizhou, and the stone forests ( pinnacle karst) of Yunnan.

Lunan Stone Forest National Park Preserves the finest examples in Yunnan. It was created in 1982
in the first group of national parks approved by the government of China. It is within Lunan County and
has a total area of 350 square kms. Two of the most outstanding clusters of pinnacles, Shilin (11sq.
km) and Naigu (8 sq. km) are fully developed with hotels, trails, etc. and are now attracting

1 500 000 visitors each year. There are several thousand permanent residents in the Park, principally
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Sani people of the Yi autonomous nationality, whose cultural traditions are recorded as early as 1 200
B. C in this region. From the perspective of a professional karst scientist like me, the Lunan stone for-
ests are unrivalled for two principal reasons: (1) they preserve and display much greater evolutionary
complexity than the other celebrated pinnacle karsts; at Lunan historical geologists and geomorphologists
get three landscapes for the price of one, so to speak! The first was created in the Permian Epoch, 250
wmillion years ago, when the young limestones were uplifted, indented by karst, then invaded and sub-
merged by basalts. At Shilin itself one can see dramatic examples where lavas flowed into epikarst,
roasting the surfaces. Two hundred million years later most basalts were eroded and deeper karst with
laterited and yellow soils formed in tropical wet ~ and ~ dry seasonal climates. This foundered in its turn,
buried by debris from adjoining mountains. Now, in a third cycle, these old landscapes are being ex-
humed and re ~ worked in a cooler montane environment, and progressively exposed by the deforestation
and soil erosion brought by human occupance. (2) the Modern Pinnacles display greater morphological
variety as individual features than elsewhere. There are needles, fins, fluted spires, ruiniform blocks,
emergent stone teeth and many other forms. Subaerial and subsoil weathering forms are intimately min-
gled. There is equal variety in the groupings that occur, lone individuals, small clusters ( “coppices”,
if you will) and true forests of pinnacles are seen. They may be set alone on hilltops, or march along
ridges; they may crowd the broad flanks of the hills and in the floors of dolines they often stand like reeds
in the seasonal lakes. Such richness of form and distribution is to be attributed to the combination of a
varied limestone and dolomite lithology and a complex genetic history.

It is the aesthetic appeal of the stone forests that attracts most of the visitors, however. Poets and
painters have celebrated it for centuries. It generates its own fanciful vocabulary. The countless small
stone tops just peeping above the soil are “dragon’s teeth” , growing in size and number as erosion expo-
ses them over the years. Many larger pinnacles are known individually to the local people, some named
for the immediate association with form ( “Sword Peak”, “stone Mushroom™) , others interpreted more
exotically ( *Cap leaping up the Dragon Gate”, “Sadly Parting” ). Many are incorparated into legends
or have inspired them ( “A ~Shi —Ma”, a heroine of the Sani people) .

The forest landscapes are very appealing to foreign visitors. Those from the European cultural back-
ground that [ share will find plenty of imaginative associations. In caves below the vivid black and orange
pillars of Naigu, Italian visitors might see St. George fighting the Dragon; the setting has the structure
and colour of many Renaissance paintings on this theme. Germans will imagine a baronial castle at every
hilltop crag.  For me (from England) the stone forests conjure up the fantasy realms of “Lord of the
Rings” , a famous fairy story of the contest between good and evil; in particular, they are the Barrow
Downs, where questing travellers must do battle with ghosta haunting the ruined bombs of long — dead
heroes. A day’s walk from the traditional Sani village of Qing Shui Tang though open pine woods, corn
patches and grasslands to Shilin is a pure delight of castellated vistas unfolding in sunshine and mist.

This volume is dedicated to scientific description and anaylsis of the Lunan stone forests, their com-
parison with other pinnacle karsts around the world, and to assessing the case for their recognition as a
UNESCO World Heritage natural site. The book is a fine example of international co — operation. Half of
its authors are from China, including scientists and administrators from Yunnan Province and from the
leading national research institute and universities, who speak to their own expertise and place Lunan in
its regional and national context. The other half are foreign experts representing Australasia, Europe and

North America, with wide experience of karst and caves in other nations, from the “classical” regions
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of Western study around the Adriatic Sea to the newest discoveries in the rain forests of Madagascar, New
Guinea and Sarawak. All are united in their appreciation of the exceptional appeal of the stone forests of
Yunnan.

It is a pleasure to thank our Chinese colleagues for their warm hospitality in Lunan. On my most re-
cent visit with Professor Jean — Noel Salomon and Professor Paul Williams in February 1996, our hosts
were Mrs. Cao Nanyan, National Park Division, Beijing; Mr. Zhang Faming and Senior Engineer
Peng Yirong, for Yunnan Province; Mr. Wang Guanghua, Mr. Jin Zhiwei and Mr. Wang Fuchang for
Lunan County. Our dear friend and colleague in international karst studies. Professor Song Linhua,
Chinese Academy of Sciences, Beijing, initiated our visit and Highlighted it with his continual good hu-
mour. What an excellent ambassador he is! 1 hope that his efforts and those of all contributors to this
volume will help to ensure that Lunan Stone Forest National Park is granted the World Heritage status that

is to richly merits.

Derek Ford, M. A. , D. Phil. , F.R. S. C.,

Professor of Geography and Geology

McMaster University, Canada

President (1986 —9), L’ Union Internationale de Speleologie
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A GLOBAL PERSPECTIVE
OF LUNAN STONE FOREST

The International Geological Correlation Program (IGCP) Project 299 “Geology, Climate, Hy-

ASCHF COTH, HRR™ R B, Jbst. W EFERE T R, 1997,
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drology and Karst Formation” operated in the period 1990 ~ 1994, with support by UNESCO and 1UGS.
Its basic scientific approaches were to reveal the physo — chemical mechanisms in the formation of diffe-
rent karst landform complexes, on the basis of the global correlation by geologic, climatic, hydrologic
and ecologic background, as well as their mutual impacts with human activities. The results provide a
scientific basis for properly tackling problems of resources and environment in the karst regions of the
world. More than 200 scientists from 41 countries took part in this project during the five years. In addi-
tion to eight field meetings in Turkey, China, Russia, USA, Australia, Canada, Iran and England,
44 correlation sites were provided by National Working Groups of IGCP 299 in karst areas of different en-
vironmental background around the world. Accordingly, a scientific assessment of the characteristics and
their world significance form the results of the Project. It is therefore pertinent to examine the Lunan
Stone Forest from the viewpoint of IGCP 299,

One of the most important technical requirements of IGCP 299 was the emphasis on using “karst fea-
ture complexes” rather than “individual karst feature” in the world karst morphological correlation.
The benefit of using karst feature complexes was to avoid the confusion of isomorphism ( in features of
similar morphology but different genesis) that quite often happens while making world or regional correla-
tions for individual karst features. The karst feature complex is defined as a group of mutually matched
karst features, inluding macroforms and microforms, surface forms and subsurface forms, dissolution
forms and depositional forms, which were developed in similar geological, climatic, hydrological and
ecological backgrounds. This basic requirement should also be kept for analysing the characteristics of
Lunan Stone Forest. Only by doing so can we figure out scientifically what kind of karst features we are
going to correlate, what is their environment of formation and why they did not develop in other environ-
ment. This makes the karst correlation valid not only on an aesthetic basis, but also on a scientific ba-
sis. The implications of the karst feature complex for a special karst landform like stone forest may be as
wide as that defined in IGCP 299.

The splendid Stone Forest, seen at its most typical form in Lunan, consists of three major karst fea-
tures. First is the dissolutional fissures forming a grike network developed along joints, with the tall
stone pillars remaining within the network; this is the basis for the karst feature complex of the Stone
Forest. Second is the subsoil dissolutional features at the lower part of the grikes and stone pillars; al-
though smooth, these usually leave the capping rocks suspended on a concave cliff foot with many
through holes, forming a peerless Landscape. Third is the subaerial dissolutional forms which decorate
the upper parts of the grikes and pillars; the deep, sharp karren carved by rainwater into the rock sur-
face create magnificent details in the Stone Forest. The karst feature complex as defined above is named
as stone forest of the Lunan type, and forms the subject of discussion in this paper. It has been
developed in specific environments through a distinctive geological history.

The IGCP 299 Project tries to trace back the environments of formation and reveal the genetic mecha-
nism of karst feature complexes by correlating them with their geological,, climatic, hydrological and eco-

logical backgrounds. Similar guideline may be applied to the characteristics of stone forest, and its

global significance may be interpreted.

The Unique Geological Setting of Lunan Stone Forst

This includes the hard, compact pure, Paleozoic limestone which is gently dipping, the remarkable



