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FOREWORD

When I open the pictorial handbook, what meet my eyes are roughness, depth, mag-
nificence and grandeur of nature through the tang of mountains. When I emit my exclama-
tions and sights about of nature, an ecstasy of joy and solemnity well up in my heart; I am
joyful because nature makes a present of valuable treasure to Shanxi Province, whereas
solemnity is meant that I shoulder sacred responsibility of protecting nature. The reason is
that the book depicts not common natural sightseeing or tourist attractions but geological
traces for hundreds of millions of years.

The geological traces are rare, non-renewable geological natural heritage from geo-
logical function, formation and development as a result of endogenic and exogenic process.
The basic types are as follows : geological and geomorphological feature with important
value of appreciation and scientific research, geologic section and structural features with
great value, relics of the ancients and traces of paleobiofossils with significant value,
specially valuable mineral, rock and its typical sources, specially meaningful water
resources, traces of typical geological hazard and the like. Owing to unbalanced natural
distribution and to our limited working level and technical level, the book has not covered
all the types of geological traces and the typicalness is not enough sufficient. Nevertheless,
we hope the book will provide you with a preliminary understanding of important geo-
logical traces in Shanxi Province with the aid of not much of an exquisite pictorial hand-
book and brief caption, whether you have ever read related materials or not.

The book merely depicts rough understanding of geological traces at present stage.
Therefore, we only put the book in a popular science readers place in order to make more
people know, understand and protect the geological traces offering initial instruction and
help. We know clearly the geological traces are non-renewable, difficult to make again in
comparison with everyone’s life and even with human history. For the reason, we must
take cautious and scientific attitudes towards its recognition, protection and utilization.
Therefore, the book is dedicated to people of all walks of life. In the meanwhile, we sin-
cerely hope a wide range of insightful people pay close attention to support and participate
in protection of geological traces. Let’s understand scientifically, protect carefully and
utilize properly geological traces together. Our best wish is that more people take part in

the protection of geological traces.

Li Yonghong
Beijing
Early winter, 2001
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Survey of geological traces of Shanxi Province

Geological traces are non-renewable geological natural heritage from geological
function, formation and development as a result of endogenic and exogenic process in a
long geologic evolutionary history. Shanxi province is a big province of geological traces
in China, and the geological traces are characterized by their large quantity, extensive
distribution and high grade. According to the preliminary statistics, there are 351 valuable
geological traces in Shanxi province, among which national geological traces (grade I) are
48, provincial geological traces (grade IT) 144 and county geological traces (grade III)
159. These geological traces are distributed in 80 counties or cities.

Shanxi Province has a long geological history, all strata from Archean erathem to
Cenozoic erathem outcropped except Silurian system and Devonian system, in which Wutai
group (2800~2500 Ma.) and Hutuo group (2500~1800 Ma.) in Wutai Mountain region,
Carboniferous and Permian system (350~250 Ma.) in Taiyuan Western Mountain area and
Cenozoic erathem (from 65 Ma. to now) in southern and western Shanxi Province can be
taken as the typical geologic section of China. They are well-known in geoscience of the
world for their well-developed strata and rich fossils.

The crustal movements and magmatic activity in Shanxi Province are frequent and
strong. There were 5 tectonic movements in Precambrian system (3200~1800 Ma.) in
each mountain region, in which the geological trace of Wangwushan movement occurred
between Changcheng system and Xionger group is peculiar to Shanxi province. There
were 3 ~ 4 stronger foldings in Precambrian system and Wautai Mountain region is the
typical area of superimposed fold in China. Luliang crustal movement was named by
famous geologist Li Siguang. Yanshan movement was widespread in whole province.
Cenozoic Fen-Wei rift valley has rifted several times strongly, both sides of the rift are of
geothermal anomalies. During Archeozoic era, there were 4 ~ 5 times quartz-mica diorite
injections. Proterozoic era diabase dike outcropped widely. Alkaline rock outcropped widely
in Zijin Mountain of Luliang Mountains is the largest alkali complex in the eastern part of

China. There were thick Fanzhi basalt and famous Datong volcanic cluster in Cenozoic

group.



Shanxi Province is rich in paleobiocoenosis. Stromatolite in Hutuo group and worm
traces in Changzhougou quartzose sandstone formation, Changcheng system, are all in
lower position in countrywide. Cathaysian plant community in Carboniferous system can
be taken as important marks of international stratigraphic correlation. Since Mesozoic era,
vertebrate community as Pareiasaurs and Kannemeyeria has multiplied. The oldest fossils
of primate community in the world were found in Tertiary system. Dingcun Man during
Quaternary period is famed throughout the world. There are the traces of fire-using left by
Xihoudu ancients in lower Pleistocene epoch, which is called as the first fire of China.

The biggest continental plate rift in China, Fen-Wei rift, runs through the whole prov-
ince from north to south and forms Datong basin, Xinding basin, Taiyuan basin, Linfen
basin and Yuncheng basin. It is more than 600km within the boundary of Shanxi province.
The relative elevation between the both sides of the rift and the basins amounts to 400 ~
1000m, and the thickness of Cenozoic group in the basins reaches 1000 ~ 5000m.
Neotectonic faults developed at the edge of the basins, and a series of large-scale springs
and thermal springs are distributed in the faults.

Shanxi Province is located at loess plateau. Loess landform developed completely in
western Shanxi. In a long geologic history, endogenic and exogenic geological processes
formed a series of singular geomorphologic landscape in Shanxi province, such as
mountains, canyons, rapid flows, spring and waterfall, karst, singular rocks and loess
landform.

In a word, the geological traces of Shanxi Province have the highest values of scien-
tific research and admiration. Their formation benefited from the distinctive geological
condition and profound cultural basis of Shanxi Province. Rational development and pro-
tection of the geological traces will provide the basis for researching and spreading the
geoscience and improving the artistic appreciation of the people all over the world, and

also provide the best natural landscapes for the further development of the Shanxi tourism.
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Datong volcanic cluster
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Datong volcanic cluster, a very famous Cenozoic volcanic cluster, is located in the northwestern loess hills
of Datong County. It consists of several famous volcanoes, Such as Jinshan, Heishan, Langwoshan, Gelaoshan,
Haotian temple, Shuangshan and Matishan, which are accumulated by scoriae, volcanic bomb and pumice lava
flow. They are truncated cone in shape, about 100m in height and 500m in diameter, some of which continue to

have depression of crater. Volcanic eruption took place several ten thousand years ago (Pleistocene epoch).

Shards of ancient stone implement and ostrich eggs fossil may be found in loess hills.
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Spindle-shaped rotational volcanic bomb
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Semi-cyclic volcanic bomb
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S-shaped rotational volcanic bomb
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Volcanic bomb with the texture of compact inner

Eiﬂﬁpﬁﬁkﬂ(k L1 Mg Slipsoidl voltario anl core and vesiculate outer layer

Volcanic bomb and lava flow

and compact chilled border zone, and the large one (Greater than 1 ~ 2m in diameter) has FE4EF ) [ Folded volcanic bomb

: prln{)act inner core and vesiculate surface. ;
o The vesicle in a bomb resulted from expansion of the gas that was dissolved in lava. In
lava had been molded when it flew out at the surface. Ropy lava formed at the rugged

ORISR BOR TR LLEE)
(Volcanic bombs were. collected from Datong volcanic cluster)
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SPEBCEN R ALY
Volcanic bomb with the texture of compact outer layer

and vesiculate inner layer

IMEECERL O ALK L B2
é\gﬁﬁéﬁ:{k%%‘(ﬁﬁ Ropy lava flow Volcanic bomb with the texture of vesiculate
inner core and compact outer layer 7




