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Preface

To commemorate the 60" anniversary of publishing Quaternary glaciations in the Lushan area,
Central China written by late Dr. J. S. Lee, the founder of research on the Quaternary glaciation in
China, the authors of this book, Laoshan Mountain during Quaternary Ice Age wish to dedicate it with
our respect for Dr. Lee and present it to all others who are concerned in this field, marking a new research
level in the cause that pioneered by Dr. Lee.

As one of the most famous geologists in 20" century in China, Prof. J. S. Lee was the father of the
Quaternary glaciation study. He discovered for the first time the glaciation traces in the east side of
Taihang Mountain and Datong Basin, Shanxi Province, and more glaciation records including glacier
erosion and deposits, and moraines in the areas of low-middle stream of Yangtze River covering
Lushan, Huangshan, Jiuhuashan and Tianmushan, etc in the eastern provinces of China. In 1937, Lee
finalized his classical work of The Glaciation in Lushan but it was not published until 1947 due to
warfare impact. Therefore, Lushan has since then become the birthplace of China’s geology of the
Quaternary glaciation. With his perceptive and open-minded scientific believe, Prof. Lee conducted
multiple investigations resulting in breakthrough in geology of the glaciation, which greatly inspired
us for relaying the cause. In our study, we have been intended to work with no preconceptions, tried
not to explain with glaciation model what we observed in the field. However, with whatever external
geological agents we applied, no one could explain ideally the geomorphic features in Laoshan but
glaciation. We are therefore content for having established a system that integrates truth with fact.

We have been working in Laoshan region for a long time and are familiar with every piece of the
land and every corner of the mountain, which provided us advantages for conducting the research. In
fact, we have scanned every inches of the area of creak and valley, and made thousands of measurements
for the number and distribution of exotic rocks; the length of the moraine coast, the distribution of the
potholes, and the direction of ancient glacier tongue; and discovered moraine islets, and so on. The large
amount of the observational data have convinced us that all these phenomena were formed during
Quaternary glaciation same as those in Lushan. Probably, because of inaccessibility, Lee did not trip
in Laoshan for investigation, which is regret; otherwise, he should have been credited with this book.
The authors believe that the glaciation profile in Laoshan is much better preserved than those in Lushan
and Huangshan.

Among over 18 000 km long coastline, an only sector of dozen kilometer is the moraine coast
Joined by boulder sea left out from piedmont glaciation in Laoshan. The “boulder sea” or “rock sea”
is distributed in an area over 10 km?, which is unique and the largest among all the kind of low-elevation
glaciation in China’ s eastern hilly regions. Near the moraine coast, moraine of an ancient glacier
tongue reaches to the Yellow Sea, forming a Laoshan-specific moraine cliff, which is very rare in the

world’s middle altitude zones.

In addition, the elevation of the glacial potholes observed in Laoshan is the lowest among those



of others in China, showing the nature of continental glaciation. A glacial pothole is formed due to
swirling water running through a hole in ice from top to bottom. When time was long enough for the
water flushing against the rock surface underneath the glacier, round and sometimes jar-shaped
potholes with small mouth but large cavity, were shaped. Surprising is that the potholes are situated near
spring tide line. For example, glacial potholes in Heshan of Laoshan occur below 10 m above sea level,
which is the lowest one in elevation among those in China. In fact, single or multiple potholes in
Laoshan region can be seen in a wide elevation range from coastal zone to many hilltops of Laoshan
as high as 1 000 m above sea level. Many large potholes have been named by local residents in Laoshan,
such as Tianbo Pool (Heavenly Ripple Pool), Yaochi Pool (Jade Pool), Yangtian Pool (Sky-facing
Pool), Stone Basin, Stone Bowl, and Shen Jiu (Divine Mortar), etc, in well-preserved condition.
Although potholes distributed in other areas of China, those in Laoshan are featured with low-elevation,
large amount, and wide distribution, in well-rounded shape, multiple types and different ages. In the
Yellow Sea east of Laoshan, hundred of islets or reefs of moraines appear, many of them are made of
a large boulder. These islet and reefs were not flooded until the Holocene Epoch when sea level rose.
This phenomenon is very unique in Laoshan.

Moreover, so-called “chair-shaped rock”, cleavage rock, and other shaped rocks explicitly
indicate the continental glaciation in the Pleistocene Epoch piedmont of Laoshan and other hilly areas
of the Shandong Peninsula. Some larger-than-house chair-shaped stones, other object-shaped stones,
and cleavage stones stand up in the sea as islets, which is scientifically important. In Laoshan, middle
moraine ridges have more complete profiles than those of the others’ in China’s eastern low-elevation
mountainous regions, thanks to local ancestors for keeping the ridges intact in good preservation so that
geological research can be taken. The natural bending of a middle moraine ridge jointly formed by two
ancient glaciers provided new clues of large scale glaciation in China’s eastern low hilly regions.

In terms of boulders in Laoshan, they are large in size and wide in distribution from coastal zone to
the Laoshan Peak over 1 000 m above sea level. Some boulders have been moved for several kilometer
from the original place. For example, along the Yellow Sea coast east of the mountain, many islets are built
by boulders of whitish granite that were carried by glaciers over a good distance off. In the area, there are
many large boulders over 20 m in diameter, several ones have arrived at the coast. Some other large
boulders were unloaded from glaciers and became roofs of caves inside moraine deposits. Such caves are
“Youlong Cave”, “Bailong Cave” and “Baiyun Cave”, etc. Close observation at the bottom contact
to underneath smaller boulders shows no collision in-between but slow dropping, which is no surprise by
glacier agent, exclusively; any other geological agents could have caused clear and heavy hit against the
boulders. In addition, each boulder in Laoshan has feature of its own in occurrence; all of them manifested
the nature of continental glaciation in Laoshan region.

At present, over 60 well-preserved moraines of ancient glacier tongues on which some local
villages are built. Most of the tongues are situated in eastern flank of the Laoshan, and reach the Yellow
Sea in different slopes resulting in cliffs alongshore. Geological sections of the tongues demonstrated
features of various glaciation deposits, such as randomly placed rocks without sorting and bedding,

cleavage stones with sharp edges, and sudden truncation of moraine body at the front end. These well-



preserved deposits of glacier tongues in Laoshan are rare in China, highlighting Laoshan with unique
feature as a famous place among scientific communities in the world.

In Laoshan, deposits of two glacier lakes have been recognized. They distribute in similar
elevation with varvs of certain thickness in clear seasonal lamination from which sedimentary ages can
be dated. The varvs were deposited in glacial lakes behind terminal moraine dams formed by huge
boulders blockage. The discovery of glacier lake indicate further the occurrence of ancient glaciation
in Laoshan region.

Laoshan presents us a complete profile of geomorphic bodies formed during deglaciation,
including potholes, chair-shaped stones, cleavage stones, flutes or troughs and so on, in land or in water.
Research on them will deepen our geological understanding on ancient glaciation and deglaciation.

In summary, Laoshan owns best-preserved geological records of ancient glaciation among eastern
China provinces, and has rich geological as well as tourism resources that to be developed. Large
amount of geological data of ancient glaciation in Laoshan provided geologists with many new
materials disclosing once-existed glaciation in China’s eastern part, especially moraine coast, moraine
islets, submerged chair-shaped stones and cleavage stones, moraine-embedded varvs, terminal and
middle moraines, large-area rock sea, and special landform of many glacier tongues. Expectedly,
exhibiting these rare geological phenomena will help developing tourism resources in Laoshan region,
enriching more attractive scientific contents to this national park.

This book is composed of 10 chapters. Most data used in the book were collected in the field,
except for the general geology mainly the geology of the Laoshan granite that was from references. This
book is the outcome of our group including Guo Liang and Xiang Shibao from the Administration
Committee of Laoshan National Park; Zhao Songling from the Institute of Oceanology, CAS, China,
and others. Xu Xingyong from the First Institute of Oceanography, SOA, China, put great efforts on
field and lab work. Special gratitude to cited literature and data from internet in our monograph. Limited
by available knowledge, some glacial traces may have not been recognized, as scientific exploration

is an endless cause with hard fieldwork. Therefore, thoughtful, divergent viewpoints, any constructive
ideas and comments are welcome and appreciated.

B Poony

October, 2006
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