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Foreword

Geological relics are the remnants from the long geological periods. Developed
under internal and external geological forces, the relics bear evidence to the geological
movements and changes in physical and chemical conditions. Geological relics cannot
be replicated or regenerated. Once damaged, it would be impossible to restore them to
original forms and lose the values in the relics to scientific research. Therefore,
geological relics must be well protected and utilized for the benefits of human beings
to understand geological phenomena, simulate geological evolution, and uncover
geological history. )

In the kaleidoscope of relics left behind by geological processes, some are so
unique and useful for geological studies while some others are of economic, social, and
cultural values. It is fair to say that geological structures are rare resources. Across
China’s vast land, complex geological conditions gave birth to various forms of
geological structure. China’s abundance in geological relics is well-known globally.

In order to protect and utilize geological heritage, building geoparks is an
effective measure. Geopark is becoming more and more popular with people for its
scientific significance, rarity, and aesthetic value. Geoparks are tourist destinations and
resort for leisure and entertainment, as well as reservation of geological for geological
scientific research. Evidently, the rarity and aesthetics of geological relics set the tone
for the geoparks.

Lingbi in the northeast of Anhui Province is home to a relatively complete set of
Neoproterozoic carbonate rock strata. 800 million to 1 billion years of the geological
evolution left countless precious g'eological relics that have global interests, especially
in the study of the Precambrian geodynamics, mineral petrology, paleo-biological
history, etc. Lingbi area is undoubtedly a rare treasure house. Lingbi Rock is a kind of
geological relics in the Lingbi area. It ranks first in China's four rare rocks and was
crowned by the Qianlong Emperor as “the first stone in the world.” For a long time,
Lingbi has become a hot spot for stone culture both at home and abroad.

In 2008, the Suzhou Municipal People’s Government invited experts and scholars
from Suzhou University to start a research project to evaluate Lingbi Rock resources.
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Based on an in-depth analysis of regional stratigraphic and geological conditions, the
project explored the Neoproterozoic geological remains in Lingbi, discussed the
formation mechanism of various geological relics, and put forward concrete measures
for the protection and utilization of geological relics including the Lingbi Rock. Later,
application to make Qingyun Mountain a provincial and national geopark was started
and made preliminary success.

By summarizing the achievements of the research on Neoproterozoic geological
environment in Lingbi, this book presents the experiences in building provincial and
national geopark and systematically studies the geological heritage in Qingyun
Mountain, Lingbi of Anhui. Main achievements and understanding is reflected in the
following six aspects.

(1) Define geological relics as geological formations, heritage, and resource;
analyse the value of geological relics as resources, scientific effects, aesthetic artefacts,
and to ecological environment. From perspectives of protecting and utilizing
geological relics, the article looks into the roles of geoparks and the other geoparks in
and outside Anhui province, offering support to the protection and utilization of
geological relics in Lingbi and the establishment of a geopark in Qingyun Mountain.

(2) Based on the analysis of regional geological and landforms, Qingyun
Mountain is chosen as the main site for the proposed geopark. The park is featured by
low mountains and hills formed by erosion and dissolution. The base rocks are widely
exposed, convenient for observation. Footslope and slopetop are covered by
Quaternary loose bed, burying underneath Lingbi Rock of thousands of forms. Mining
and appreciation of Lingbi Rock can trace back to 3,000 years ago, widely treasured by
royal families and literati.

(3) Qingyun Mountain is located in north Anhui province. Its geotecture sits on
the southeast edge of Huabei plate. According to geological investigation and mapping,
this area underwent multiple tectonic movement, primarily on early Indosinian-
Yanshan line. Strata in this area are predominantly Sinian of upper Proterozoic,
Jurassic and Cretaceous of Mesozoic Erathem, and Paleogene and Quaternary of
Cenozoic Erathem, missing Paleozoic strata. In Sinian strata of upper Proterozoic,
there are Jiayuan Group, Zhaowei Group, and other rock units, showing individual
lithological, mineral, and geochemical attributes. §

(4) With the investigative results, geological relics in Qingyun Mountain are
divided into six categories in accordance with national standards. Genesis studies and
comparison of Neoproterozoic strata home and abroad show that Lingbi Rock and
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molar-tooth structure from Qingyun Mountain are highly precious, both from scientific
and aesthetic perspectives. Scientifically, the relics offer insights into the geological
processes in Neoproterozoic Era and reconstruct geological events in Precambrian
period.

(5) Based on the national geopark standards, assessment criteria based on AHP
model are established to evaluate geological relics in Qingyun Mountain. Delphi
method is applied and invited a panel of experts to assess the values of the geological
relics. The grades are processed accounting for the fuzziness of each criterion. Overall
assessment results are obtained by inputting the grades into the extended
Fishbein-Rosenberg model. The assessment, which clarifies the type of geological
resources and value as tourist sites, produces comprehensive evaluation of the
geological heritage in Qingyun Mountain. The results are of reference for geopark
planning and construction. .

(6) Through investigation and assessment of regional geological relics, surface
features are demarcated by ridge line, valley line, steep slope, roads, land rights and
other distinct boundaries to delineate the geopark area. Geographic coordinates are set
accordingly. Function areas of the geopark are properly separated from conservation
areas, accounting for the park’s capacity. Plans for staff training, scientific studies, IT
infrastructure and others are set out holistically. Market research focusing on the
tourism potentials of the geopark has been conducted to understand consumer
behaviour and preferences, laying the foundation for future development of tourism
resources in Qingyun Mountain.

This book has six chapters. Chapter [ is written by Zhu Hong, Gui Herong, and
Liu Lei. Chapter Il by Gui Herong, Zhu Hong, He Zhenyu, and Liu Lei. Chapter I1I by
Gui Herong, Ma Yanping, Zhang Chengyun, and Liu Yang. Chapter IV by Gui Herong,
Sun Linhua, Chen Song, He Zhenyu, Wang Yue, and Fei Lingling. Chapter V by Zhu
Hong, Fei Lingling, Gui Herong, and Zhang Chengyun. Chapter VI by Zhu Hong, Fei
Lingling, Gui Herong, Wang Yong, and Yang Qiang. Foreword is written by Gui
Herong. The book is compiled and edited by Gui Herong and Zhu Hong. English
translation by Gui Lixin.

Due to capacity and resource constraints, the book is inevitably subject to
insufficient reference, literature review, or arguments. The authors appreciate
comments from the readers.

Authors
November, 2017
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