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Preface

by Chen Zhaofu

When I opened Da Mai Di Rock Arts, I was absolutely astonished by its grandiose dimension, abundant
connotations, attractive design and luxurious style. After the publishing of this collection of colored photo-
graphs , the collection of rubbings and facsimiles will continue to be printed, which altogether will certainly be
a magnificent pursuit of publicizing and preserving of rock arts. In recent years, some collections of rock arts,
not many, have been published in China, but none of them can be comparable to Da Mai Di Rock Arts, and
even among the foreign publications that I have seen, this one is unparalleled. I think those who have viewed
the collection will certainly have the idea to show respect to those who edited and published it, i.e., Mr. Xie
Yujie, the chief editor, Mr. Li Xiangshi and Shu Xihong, the sub-editors, the Second Northwest University
of Nationalities (SNWUN) and Shanghai Chinese Classics Publishing House.

It was in the 1980s that I became acquainted with the general Ningxia rock arts (while Da Mai Di is a
specific area in Ningxia). In the summer of 1985, Mr. Jiang Zhenming and I went to Ningxia to investigate
the rock paintings and drawings there. We were welcomed with great hospitality and were guided by Mr. Li
Xiangshi, who was then working for the government of Helan Prefecture, to visit the remained rock paintings
and drawings in Helan Mount, but till then, I still had not got to know Da Mai Di rock arts. In 1991, gladly
accepting the invitation of the leaders of Ningxia Hui Autonomous Region, I participated in the organization of
the 1991 Annual Meeting of International Rock Art Committee and the Seminar of Ningxia International Rock
Arts. At that time, I was fortunate enough to know a report about Da Mai Di rock arts written by Mr. Chen
Yuning, the then president of Ningxia Social Science Academy, to the leaders of the Autonomous Region.
Later, 1 wrote a preface for Zhongwei Rock Arts, collected and edited by Mr. Zhou Xinghua, but even till
that moment, I still had not been to Zhongwei, not to speak of viewing Da Mai Di rock paintings and draw-
ings. Maybe because of “yuan” (the very special Chinese term borrowed from Buddhism which is almost e-
quivalent to “luck” and here referred to the things mentioned above) , in August 1991, under the tour guide
of Mr. Zhou Xinghua, I finally got the opportunity to visit the rock art sites in Da Mai Di and Da Tong Gou,
both in the area north of the Yellow River, and in Xiangshang Mount, in south. Later, Da Mai Di was decid-
ed as a rock art site on the visiting agenda of the delegates of that annual meeting and hundreds of rock art ex-
perts from more than a dozen of countries and regions visited it.

Da Mai Di, a bleak mountainous desert in the inner area of North Weining Mount, is desolate and unin-
habited. There, low ridges stretch as far as we can see and some xerophytes ( such as Ziziphus jujubes and
Alhagi pseudalhagi) scatter over the area. During that visit, Prof. E. Anati, the chairman of International
Rock Art Committee, told me that the scenery of Da Mai Di made him think of Sinai Peninsula in West Asia.
Da Mai Di, a beautiful name which means “the area of barley” in Chinese, associates itself with golden wheat
and gratifying harvest. That day, those mysterious paintings that had laid serenely for thousands of years were
revitalized due to the visit of those scholars both at home and abroad. According to the description of that situ-

ation made by Mr. Zhou Xinghua, some of the scholars exclaimed, “Ah, so many rock paintings!” Some’



suggested, “A rock art park should be established to preserve the precious relics here. ” Also, some asked,
“ In our country, rock paintings and drawings are so well-preserved that they are covered and people are not
allowed to touch them, but how can you bear the stamping of these relics?” Several years later in October
1995, 1 was amazed to find that a rubbing of Da Mai Di rock painting was put in a very significant position in
the exhibition hall of the Center of Study and Museum of Arts of Prehistory ( CeSMAP) near Torino, ltaly,
which is a strong evidence that Da Mai Di has become a prominent name in the community of rock art studies.

Rock art study has indeed become such an important international project that the official website about
the List of World Cultural Heritage of United Nations = Educational Science and Cultural Organization
( UNESCO) pointed out that:

“Prehistoric paintings and drawings on rock surfaces, known as fock art’, were produced by people who
did not know how to read or write as we understand it. Having begun with the appearance of Homo sapiens,
it thus offers by far the most important record of the history of human beings before the invention of writing. ”

“This art form illustrates a common human heritage. Decorated with thousands of figures, the hundreds
of large rock art sites recorded around the world embrace thousands of years of artistic creation. Ever since the
time of the first hunter-gatherers, rock paintings and drawings have depicted daily life, beliefs and important
questions at the different levels of development in human society. They have also revealed prevailing concep-
tual and communicative motivations. Through this art, the essence of fundamental human characteristics such
as knowledge, culture, art, imagination and religion were made visible.

“Over 100,000 prehistoric works of art have so far been discovered and recorded. hey include figurines,
stone slabs, engraved bones and decorated horn and wood belonging to museums, galleries and private collec-
tions. However, the majority of this artistic output, spread across the five continents, consists of about 700,
000 sites with rock paintings and drawings containing an estimated 20 million or more images and signs. To
date, over 99% of known prehistoric art is, in fact, rock art. The total number of items could be much high-
er. ”@

From these words, it is obvious that rock art study occupies an important position in the study of anthro-
pology , ethnology and the history of culture. Da Mai Di is only one of the many rock art sites in Ningxia. It
will be an incredibly tremendous library of precious records if the paintings and drawings of every important
Chinese rock art site can be published like Da Mai Di Rock Arts. Unfortunately, all these are under severe
and accelerating demolition due to various causes. For example, in 1985, 1 photographed a very exquisite
rock painting with more than 50 images on a megalith in Xiao Xi Fu Gou, Helan Mount, but now what re-
mains there is only rubbles and ashes. Therefore, in addition to the strengthened physical protection of rock
paintings and drawings, it is urgent to record and preserve them with a variety of methods and only in this way
can we pass them on as a precious heritage to our offspring. From this perspective, the publication of Da Mai
Di Rock Arts will be a milestone in the process of awakening consciousness of preserving and recording.

Translated by Liu Mingming

@D http ://whe. unesco. org/sites/rockart. htm
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The Application of Lichenometry in the Age
Determination of Da Mai Di Rock Arts

by Li Xiangshi Shu Xihong

Lichens, which in Chinese means “beautiful clothes covering the earth” literally, actually is not fabric
nor earthy as its Chinese equivalent may imply, but a plant genus spreading throughout the world with many
species under its category and thus multi-colored. There are almost 200 genuses, i. e. , 2000 species known
in China, and about 500 genuses, i.e. , 26000 species known in the whole world. They embellish the earth
with bright colors and are found on rocks, trees and ancient architectures etc. They welcome the passage of
time, century by century, with extraordinary vigor and therefore have seen the great changes of the earth and
the transformation of human beings from barbarian life to civilized society, so they are the true “witness” of
history.

Lichen is so special that it is the compound of two creatures. That is to say, it is the commensal of green
or cyan algoid cells and achromatic fungi. Although fungi accrete with algae, the former actually are in the
dominant position. The combination of fungi and algae is inter-dependent and reciprocal ; the symbiotic fungi
are dependent on the organic nutrient(i. e. , dextrose and polyhydric alcohol) provided by the photosynthesis
of algae, while some secretion of the symbiotic fungi can enhance the photosynthesis of algoid cells conversely
and thus being beneficial to the survival of the symbiotic algae. Furthermore, the algae are wrapped by the in-
terwoven fungus and are thus protected and fixed and, therefore, are more impervious to the destruction of na-
ture or some other harmful substances. Most importantly, it is the tissue of fungi that appropriately decreases
luminance so that it can be beneficial to the growth of the symbiotic algae, the decrease of water evaporation
of the inner algoid cells, and the improvement of the resistant ability to high temperature, low temperature and
aridity.

Lichen has many multi-colored life forms, special inner structure and incomparable vitality. The main
chemical substances of lichen are nucleic acid, protein, provitamin A, polyhydric alcohol, nomadic amino
acid, vitamin, lichen starch and usnic acid etc.

The organics, which is vital to the growth of lichen, are mainly from the photosynthesis of its symbiotic
algae. It is because of the low rate of photosynthesis ( compared to some advanced plants) and the very little
organics provided to the symbiotic fungi that lichen grows very slowly.

Lichen has the following features:

1. Resistance to aridity; Although lichen, like many other plants, needs water to survive, the mount of
water it needs is very small. The proportion of water of some lichens in the dry circumstances can be from 2.
0% to 14.5% , which clearly illustrates its ability to resist severe aridity.

2. Insensitivity to temperature; Although lichen, like many other plants, needs to be under a certain
range of temperature, it has the unparallel resistant ability. It can resist torridity of very high temperature from

50 to 69°C. On the other hand, it does not have a high requirement for low temperature. It can survive even



under the frigid circumstances of — 183 to —268°C. Therefore, lichens are spread over the wide areas in

north China and even the plateau with the altitude of thousands of meters.
Geological Age Determination. the Study and Principle of Lichenometry

R. E. Beschel, the Austrian scholar, initiated the application of lichenometry to the chronology of Hol-
ocene glaciers and icebergs in 1950. Since then, the method has been applied to geology, landform research,
meteorology , glaciology, ancient architecture, rock arts chronology and archaeology, etc and has solved many
problems, which cannot be dealt with otherwise.

The theoretical foundation of lichenometry used as a measure in the determination of age is that when the
glaciers moved back, the deposits of ice formed and fixed, and lichen was spread over it. The coverage of ice
became larger and larger with the passage of time, so we can determine the age of the icebergs or things like
them according to the diameter or the acreage of the largest lichen on its surface. Only the lichens that meet
the following requirements are suitable for being used in chronology: regular growth and form, prolonged life-
span, wide coverage, no selection to the chemical features of the base that the lichens live on, and no special
requirements to the temperature, amount of water and altitude etc, so among the thousands of lichens, those
can be used in lichenometry are very few. After the screening of scholars, the number of different kinds of li-
chens that can be used in lichenometry is about 40, and Xanthoria elegans (Link) Th. Fr is the most com-
monly used in China® .

We can determine the age of lichens with naked eye. Young Xanthoria elegans (Link) Th. Fr is buff or
dark yellow, and is circular or elliptical in form with very clear verge, while the old Xanthoria elegans ( Link)
Th. Fr is heavily populated in the center and becomes thinner as it expands from the center and is almost
brown, while the dead Xanthoria elegans (Link) Th. Fr is dark brown. We can see the purple algoid cells,
elliptically symmetrical spores and the separated fungi with the aid of microscope. Because of the difference in
the natural geographical environment of the lichens being measured and the difference in the rate of growing of
lichens, the result of lichenometry is also different. Till now, the oldest age determined by lichenometry is
within the Holocene, about 10000 years. According to E. Anati, the ex-chairman of International Rock Arts
Committee, the result they got by lichenometry in Australia is several ten thousand years, but we don’ t know
what kind of lichen and which method they used. The lichenometry ( Xanthoria elegans ( Link) Th. Fr.
used) of the determination of the age of Da Mai Di rock arts revealed the age of about 13241 years.

Mr. Wang Weibin, the initiator using lichenometry as a measure of age determination in China, adopted
Xanthoria elegans ( Link) Th. Fr. in the chronology of rock arts in his essay, named The Research of the Cy-
cle of Recrudescence of the Earthquake in Xinjiang, completed in June, 1985. Later in the summer of 1987,
Mr. Xie Xinsheng and Xiao Zhenmin of Institute of Research of Lithosphere Stress, a branch of National Bu-
reau of the Research of Earthquake respectively adopted the same method in the age determination of Altaic
rock arts in Xinjiang and the Hongguozi Gou of Helan Mount in Ningxia. 1 have co-operated with them in the
research in Ningxia and learned a lot. Later, when I was doing this project, they directly provided me with
much information and constant warm support.

Xanthoria elegans ( Link) Th. Fr. is scale in form. Its exterior is orange or orange -red. The part,
which is exposed to the highlight of ultraviolet radiation, 1s rusty red, while the shady part is olivine. Com-
pared to the growth circumstances of the exposure part, the humidity and illumination of the shady part are
more suitable for the growth of lichen and the photosynthesis of algae, so the algae can provide more organics
as nutrient to fungi. The center of the lichen is usually impending. The bottom is in the color of light white

and has no rhizoid. The apothecium is very dense and in a circular shape with the diameter from 0. Smm

to 2mm.



When met with potassium hydroxide (a kind of alkali) , the apothecium will turn into amaranth and con-
tain the acid of Xanthoria elegans ( Link) Th. Fr.. The outer part of the lichen clings to the base. It lives on
the surface of all kinds of rocks and cannot be avulsed in the form of cracks® .

There are several kinds of lichens in the area of Helan Mount and Bei Mount in Ningxia. After careful
investigation, we found that the amount of Xanthoria elegans (Link) Th. Fr. in Helan Mount is relatively
small. The growth of lichens here has obvious differences. They usually live on hills with the altitude of 1300
to 1500 meters. Xanthoria elegans (Link) Th. Fr. can live on many kinds of rocks and are not selective to
the chemical nature of the rock. During our investigation, we usually found that the center or the verge part of
Xanthoria elegans (Link) Th. Fr. is usually impending. This indicates that the relationship between lichen
and rock is only adherent but not reciprocal. Lichen does not need the base to provide nutrient. Mr. Chen
Changdu, a Chinese scholar, believes that lichen is chemo-autotrophic and absorbs nutrient from the air and
the decomposition of its own remains. The larger ones among Xanthoria elegans ( Link) Th. Fr. are usually
joined to one piece or one body. The center part ( the place on which grow apothecium) of some of them are

usually dead, while the remaining part is in ring form. The bigger the lichen and the longer the time since

when it was dead, the narrower the width of the ring.

The General Mode of the Age Determination Using Xanthoria elegans ( Link) Th. Fr. in Northern
China

Xanthoria elegans ( Link) Th. Fr., which can live on all kinds of rocks in Northern China under all
kinds of circumstances, has extensive use value and boasts monumental scientific significance in age determi-
nation.

1. Xanthoria elegans ( Link) Th. Fr. prefers weak illumination. It grows very well on the shady part or
the base exposed to the sun, which has little evaporation.

2. Xanthoria elegans (Link) Th. Fr. prefers the circumstances, which enjoy greater humidity. It grows
well near waters. Since northern China, especially the west-eastern part of China, is relatively arid, it has
not yet reached saturation. Therefore, the more humid the circumstance is, the better it grows.

3. After the comparison among the diameters of Xanthoria elegans ( Link) Th. Fr. in regions that have
different temperature , we found that the average temperature has an influence on its growth, but the influence
is not as strong as humidity.

Since Xanthoria elegans ( Link) Th. Fr.’s age has something to do with the climate, we made a gradual
regression analysis on its diameter and surface as following:

T(x; ,%X) ,X3 ,X4 ,X5 ) = +A1X; +A2% +A3x; +A4x4 +As5 x5
In the formula above:

x; stands for the annual average temperature in the vicinity of the place where the lichen grows.
X, stands for the annual accumulative temperature above 0°C.

x; stands for the annual accumulative temperature above 10°C.

x, stands for the annual average atmospheric pressure with water as its criteria.

xs stands for the diameter (D) or surface (S) of Xanthoria elegans ( Link) Th. Fr..

T stands for the function of the age of Xanthoria elegans ( Link) Th. Fr..

Tht result is as following :

T(x4 ,xs =D) =242.1324 - 65.2438x, +12.9098D,K =13.5%.
T(x, ,xs =S) =343.1940 -28.9404x, +0.08855,K =14.6% .

K stands for fractional error.



The two formulae mentioned above indicate that the growth of Xanthoria elegans ( Link) Th. Fr. only
has a close relationship with time and average atmospheric pressure with water as its criteria.

According to the research about Xanthoria elegans ( Link) Th. Fr. in The Research into Lichenometry in
Northern China written by Xie Xinsheng and Xiao Zhenmin, its growth mode has the following parameters® :

1. Base. The growth of Xanthoria elegans ( Link) Th. Fr. does not have physiological relationship with
the chemical nature of the base and does not need the base to provide any nutrient. Instead, under suitable
circumstances, fungi can accrete with algae reciprocally. Therefore, the chronological mode can exclude the
base.

2. Temperature. Lichen can live in all kinds of areas from frigidity to torridity. Lichen almost lives in
every corner where creature can live. Botanists think that the influence of annual average accumulative tem-
perature to plants is greater than that of annual average temperature, so we take accumulative temperature as
one of the parameters in the growth mode of lichen.

3. Humidity. Water is a must to the metabolism of all creatures. Lichen absorbs water in the air to
grow. Water from rain does not influence lichen greatly, especially in the northern China which is always ar-
id, so water in the air is of particular importance to the growth of lichen. Therefore, we consider it as one of
the parameters.

4. Diameter and surface of the lichen. In order to determine the age, we take the time of growth of li-

chen as dependent variable and its diameter and surface as independent variables. These are the other param-

eters.

The Regional Growth Mode of Xanthoria elegans ( Link) Th. Fr. in Different Natural Areas in
Northern China

To sum up the above, the growth of Xanthoria elegans (Link) Th. Fr. has a close connection with the
climate. If we divide northern China, which is vast in land and complicated in climate, into four natural areas
in accordance with Map of natural Metes and Bounds in China, the diameter mode, i.e., T(D), and the
surface mode, i.e., T(S) of Xanthoria elegans (Link) Th. Fr. in the four areas are listed as follows:

1. The growth mode of Xanthoria elegans (Link) Th. Fr. in sub-temperate and semi-humid zone:

T(D) =0.1142D"8* K =17%. (1)
T(S) =38.2590 +0.0838S,K =13%. (2)
2. The growth mode of Xanthoria elegans ( Link) Th. Fr. in medium-temperate and arid zone:
T(D) =2.8609D!30 K =12.3%. (3)
T(S) =254.7117 +0.0934S,K =17% . (4)
3. The growth mode of Xanthoria elegans (Link) Th. Fr. in medium-temperate and humif zone:
T(D) =0.1663D!88% K =20% . (5)
T(S) =74.6639 +0.1061S,K =20% . (6)
4. The growth mode of Xanthoria elegans (Link) Th. Fr. in medium-temperate and semi-arid zone:
T(D) =0.9155D"#! 'K =20%. (7)
T(S) =63.5375 +0.0902S,K =16% . (8)

In the modes mentioned above, D stands for its diameter, S stands for its surface, K stands for fractional
error and T stands for the function of its age.

Among all the modes mentioned above, mode 2 and 4 are suitable for the lichenometry using Xanthoria
elegans (Link) Th. Fr. in some places of northern China where we have climate information. Helan Mount is
Jocated in medium-temperate and arid zone of China, which is from 1000 to 1500 meters in height and also

consists of vast areas including the eastern and western part of Inner Mongolia, the basin of the Yellow River



and the Alashan Plateau. The amount of precipitation here is from 50 to 400 mm annually. The accumulative
temperatures above 10°C is in the vicinity from 2600 to 3000°C.

According to the data provided by Mr. Xie and Mr. Xiao, I have found some relatively big Xanthoria el-
egans ( Link) Th. Fr. at the Mailujing rock art spot, near the north side of Hongguozi Gou of Helan Mount.
All these Xanthoria elegans ( Link) Th. Fr. grow on granite. They are in the shape of ellipse or circle. The

shapes are comparatively regular and are easy to measure. During our investigation, we got the macroaxis (b)

and brachyaxis (c¢) , thus the diameter; D = ,/ab,then we conduct our calculation® .

Lichenometry Using Xanthoria elegans ( Link) Th. Fr. in Da Mai Di Rock Arts

In October 1990, during the investigation of Da Mai Di ro = arts, the Antique Managing Committee of the
Autonomous Region firstly got four groups of Xanthoria elegans ( Link) Th. Fr. numbered from 1" to 4ib |

Considering some calculative errors, I proofread them and list them as following:

1% group ; macroaxis 640mm , brachyaxis 220mm , diameter 375. 2mm , surface 110564. S5mm? .
2" group . macroaxis 420mm , brachyaxis 340mm , diameter 377. 9mm , surface 112161. Smm? .
3™ group: macroaxis 510mm , brachyaxis 390mm , diameter 446 mm , surface 156228. 3mm” .

4th group : macroaxis 710mm , brachyaxis 330mm , diameter 484mm , surface 183984. 2mm? .
In May and June 2003, the Second Northwest University of Nationalities (SNWUN) conducted a more
conscientious investigation of these rock arts and got six groups of dead Xanthoria elegans ( Link) Th. Fr.

that attach to rock arts, numbered from 5™ to 10 | as listed below (age included) .

5% oroup . macroaxis 500mm , brachyaxis 300mm , diameter 387. 3mm , surface 117810. 7mm? .
b y b2 ]
6™ oroup macroaxis 450mm , brachyaxis 360mm , diameter 402. 5mm , surface 127239. 4mm? .
g ) y b ’
7™ oroup . macroaxis 630mm , brachyaxis 600mm , diameter 614. 8mm , surface 296864mm? .
p 9 b L]
8t oroup . macroaxis 420mm , brachyaxis 310mm , diameter 360. 8mm , surface 102240. 5mm? .
8 , Y ’ >
9t oroup . macroaxis 310mm , brachyaxis 150mm , diameter 215. 6mm , surface 36507. 9mm? .
L ] | ’
10" group - macroaxis 800mm , brachyaxis 640mm , diameter 715. 5mm , surface 402076. 9mm? .
’ y 9 9
Macro-{Brach- Diamet Surfac Age in Arid Age in Arid Age in Semi-arid Age in Semi-arid Age in Arid Age in Semi-arid
axis | yaxis e - b Areas Areas + A Areas — A Areas Areas + B Areas — B
1| 640 | 220 | 375.2 | 110564.5 6506.4 7306.7 5706. 1 6307.9 7569. 5 5046.3
2 | 420 | 340 | 377.9 | 112161.5 6567. 5 7375.3 5759.7 6375.7 7650. 8 5100.6
3| 510 | 390 | 446.0 | 156228.3 8151.5 9154. 1 7148.9 8162. 4 9794.9 6529.9
4| 710 | 330 | 484.0 | 183984.2 9068. 6 10184. 0 7953.2 9220.7 1064. 8 7376.6
5| 500 | 300 | 387.3 | 117810.7 6781.4 7615.5 5947.3 6613.6 7936.3 5290.9
6 | 450 | 360 | 402.5 | 127239.4 7130.5 8007.6 6253.4 7004.3 8405.2 5603.4
7 | 630 | 600 | 614.8 | 296864.0 | 12388.3 13912. 1 10864. 5 13172.3 15806. 8 10537.8
8 | 420 | 310 | 360.8 | 102240.5 6182.7 6943.2 5422.2 5950. 4 7140.5 4760.3
9 | 310 | 150 | 215.6 | 36507.9 3159.2 3547.8 2770.6 2761.4 3313.7 2209. 1
10| 800 | 640 | 715.5 | 402076.9 | 15097.8 16954. 8 13240. 8 16515. 1 19818. 1 13212. 1

Due to the tremendous changes in Nature, including some geographical and climate changes, the natural
environment will also change. This cannot be reversed for human will and wish. Furthermore, the very unique
climate and geographical conditions of Da Mai Di at the north part of Weining, Ningxia, strongly influence the
growth of Xanthoria elegans (Link) Th. Fr.. Therefore, we conducted two more groups concerning age, i.
e. , age in arid areas and age in semi-arid areas, in order to approach the real natural conditions.

We suggest that when looking at the data collected in October 1990, we should take “ Age in Semi-arid
Areas-A” as the major parameter. The oldest age should be within 7149 and 7953 years. The medium age



should be within 5706 and 5760 years.

The scale of the date collected in May and June 2003 is larger than the former one, so the determination
of age will be more precise. The age measured this time is much older than last time. The oldest age should
be within 10865 and 13241 years. The medium age should be within 5947 and 6253 years. It is almost the
same as last time. This time, we added the so-called medium-later period. It is within 2771 and 5422 years.
The determination of the latest rock art is relied on the Tangut scripts and epigraph. The latest rock art is no
more than 1000 years old.

The Xanthoria elegans ( Link) Th. Fr. measured this time are all dead ones, so the determination 1s
more precise. Furthermore, all the Xanthoria elegans (Link) Th. Fr. attach to rock arts, so the lichenometry
of rock arts is more reliable. These two points are unique in this determination. But there is still one more
question waiting to be solved: why do all these Xanthoria elegans ( Link) Th. Fr. died almost at the same
time? TIs it because of the change of climate? Or the change of geographical environment? Or environmental
pollution? Or some other unknown reasons? In a word, this is not only a mystery in nature, but also a mystery
in scientific research.

The significance of our job is not only to reach the achievement of knowing the age of rock arts, but also
to make a pioneering task using lichenometry in the age determination of rock arts. We can say that we know
the rough age of almost all the rock arts in the important spots at Helan Mount and Bei Mount. This has laid
a solid foundation for further research. The scientific value of using lichenometry in the age determination of
rock arts is incredible. We have found a comparatively ideal and effective method concerning the problems,
which had puzzled our forerunners.

However, all the above are only statistic results. When we use lichenometry in age determination, we
cannot suppose the age infinitely. If we have got a piece of lichen with the diameter of 800mm ( although this
is very rare) , the age should be about 13000 years according to calculative rules. But Xanthoria elegans
( Link) Th. Fr.’ s life is limited, whether it can survive so long is still a question. Therefore, the lichenome-
try using Xanthoria elegans (Link) Th. Fr. also has its limitations.

Lichenometry using Xanthoria elegans ( Link) Th. Fr. blazed a brand new trail for the research of rock
arts. It would have great instructive meaning to the rock arts research in the vast temperate zone in China. It

would also benefit the research in other parts of our country a lot.

Translated by Liu Mingming

(1 Xie Xinsheng & Xiao Zhenmin, Zhongguo Beibu Diyi Cenian Yanjiu v E AL H A M AE ST The Research into Lichenometry in Northern China :
Earthquake Research Press: 1991

2 Ibid.

@ Ibid.

@ Xie Xinsheng & Xiao Zhenmin, “Diyi Cenianfa Yanjiu ji qi zai Shanxi Ruogan Dizhi Shijian zhong de Yingyong” Kexue Tongbao Blof i@ 4t Science
Newspaper ; 1989 (24)
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R.200.
R.201.
R.202.
R.203.
R.204.
R.205.
R.206.
R.207.
R.208.
R.209.
R.210.
R.211.
R.212.
R.213.
R.214.
R.215.
R.216.
R.217.
R.218.
R.219.
R.220.
Ri221.
R.222,
R.223.
R.224.
R.225.
R.226.
R.227.
R.228.
R.229.
R.230.
R.231.
R.232.
R.233.
R.234.
R.235.
R.236.
R.237.
R.238.
R.239.

P8t A flock of goats
% Riding herd
—PtH; A horse
A% A human face
$WELY¥: A dog and goats
— 14 A dog
AT A human face
BB % A pattern of goat
ERE A flock of goats
P Hunting
— 13  Two goats
FBLE A dog and goats
M ELE A dog and a goat
Pl  Two horses
ATfi{% 8L A human face and a goat
—PCH; A horse
— 1% KfMFE A bighorn
il Double circles

“F” ¢ Words
AN ELE A man and a horse
3 Two goats
—fE A goat
—PLHE A horse
Bt A flock of goats
Bt A group of animals
BBt A group of animals
ER/E A flock of goats
—1E A goat
%i¥  Riding herd
AN BAFH  Riders and hunting
9158  Hunting
—PCE A horse
—PtH;  Two horses
ERE A flock of goats
B A group of animals
A Grazing
A% A man
Aif% A human face
5%t Riding and shooting
N5 A rider
WRHEATHE A symbol of spirality
— 1 KMiE A bighorn
—1ZFE A goat
FICIE % A pattern of goats
—PLH A horse
K3 Riding herd
ATif% A human face
JiEk  Beast
B39t Riding and shooting
=t Three goats
748 Hunting
— ¥ A goat
ExEp B Camels and a goat
B% A pattern
— % Adeer

91
91
92
92
92
92
93
94
94
94
95
95
95
95
96
96
96
96
97
97
97
98
98
98
99
99
100
100
100
101
102
102
102
103
103
104
106
106
106
107
107
107
107
108
108
109
109
109
110
110
110
110
111
112
112

R.240.
R.241.
R.242.
R.243.
R.244.
R.245.
R.246.
R.247.
R.248.
R.249.
R.250.
R.251.
R.252.
R.253.
R.254.
R.255.
R.256.
R.257.
R.258.
R.259.
R.260.
R.261.
R.262.
R.263.
R.264.
R.265.
R.266.
R.267.
R.268.
R.269.
R.270.
R.271.
R.272.
R.273.
R.274.
R.275.

R.276.
R.277.
R.278.
R.279.
R.280.
R.281.
R.282.
R.283.
R.284.
R.285.
R.286.
R.287.
R.288.

il  Animals

FBE A flock of goats
[## Hunting

— Ptk Three horses

AL A5 Men and a rider
T A B Two pagodas

— 1 A goat
BiFE  Worship on bended knees
ANBE5  Arider

= Jeil1  Three Beishan goats
1t F  Two goats

5 Riding herd

¥4  Hunting

PHE LY Xixia words and a flock of goats
%3 Two goats

HEEE A wolf chases goats

Pt A group of animals

R/t A flock of goats

13 Two goats

FERE A flock of goats

9% A symbol

ANEGEL N {4 A rider and a human face
it Grazing

=% Three goats

ANE; A rider

PRt A group of animals

H LY Horse and goat

FHLFFHE A goat and a symbol

ER/E A flock of goats

Rt A flock of goats

EBE A flock of goats

4 Animal

Rt A group of animals

A¥ A man

AHfif% A human face

ANMfif% 8L A human face and goats

AEMHFHBEAGEE

A% Sexual intercourse

S8  Hunting

14 Hunting

KFMiFE  Abighorn

AP A man

[El% A pattern

F#E A group of animals
F#E A group of animals
—1tEE A goat

A horse

AP A man and a pagoda
5 Riding herd

WL BLEY)  Vehicle and animals

112
113
113
114
114
114
114
115
115
116
116
117
117
117
118
118
119
119
119
120
120
120
121
121
122
122
123
123
123
124
124
125
125
126
126
126

127
128
128
129
129
129
130
130
130
130
131
131
131



R.289.
R.290.
R.291.
R.292.
R.293.
R.294.
R.295.
R.296.
R.297.
R.298.
R.299.
R.300.
R.301.
R.302.
R.303.
R.304.
R.305.
R.306.
R.307.
R.308.
R.309.
R.310.
R.311.
R:312.
R.313.
R.314.
R.315.
R.316.
R.317.
R.318.
R.319.
R.320.
R.321.
R.322.
R:323.
R.324.
R.325.
R.326.
R.327.
R.328.
R.329.
R.330.
R.331.
R.332.
R.333.
R.334.

R.335.
R.336.
R.337.

F¥i  Hunting

B JE4FF  Stars worship

415  Hunting

A% A man

A% A man

#¥ Animals

M4  Hunting

1 FE  Two goats

=1 Three goats

Hifffi Vehicle

HEE Y  Vehicle and animals
Hifli  Vehicle

By Riding herd

it Grazing

A¥ A man

NEjHLY A rider and a goat
e A group of animals
HLEE A goatand a camel
EgEE A camel

ANEF  Riders

JEBLE  Deer and a goat
A¥E5F  Men and hunting
¥ Two goats

HEHLE A horse and a goat
“fEWMES Two Xixia words
— ¥ Agoat

—1EE  Three goats

ERE A flock of goats

= N Dancers

P8 EL45 9%  Hunting and a symbol
EBE A flock of goats

A Two goats

i Sacrificial rites

AJB3F A man chases goats
¥ Hunting

A¥Y A man

$yELiE A dog and a goat
FEE A group of animals
#[E Double circles

By Riding herd

it A group of animals
A% A man
AWHiLpi g R8s A man and Xixia words
B5%  Riding herd

AP A man and a goat
B A flock of goats

AZEMFELRE VIR EE

N4 A human face
ANIff% A human face

A% A man

132
133
133
134
134
134
135
136
136
136
137
138
138
139
139
139
140
140
140
141
141
142
144
144
144
145
145
145
146
146
147
147
147
148
148
148
148
149
149
149
150
150
150
151
151
152

153
154
154

R.338.
R.339.
R.340.
R.341.
R.342.
R.343.
R.344.
R.345.
R.346.
R.347.
R.348.
R.349.
R.350.
R.351.
R.352.
R.353.
R.354.
R.355.
R.356.
R.357.
R.358.
R.359.
R.360.
R.361.
R.362.
R.363.
R.364.
R.365.
R.366.
R.367.
R.368.
R.369.
R.370.
R.371.
R372.
R.373.
R.374.
R.375.
R.376.
R.371.
R.378.
R.379.
R.380.
R.381.
R.382.
R.383.
R.384.
R.385.
R.386.
R.387.
R.388.
R.389.
R.390.
RES9UE
R.392.

7%= N Dancers

— & A goat

— 3 A goat

—fEE A goat

A% A man

MALFE A wolf attacks a goat
58 A symbol

8 A flock of goats
#EE A group of animals
Y HLfE% A goat and a pattern
— e Adeer

Bt A group of animals
%58 A symbol

$HL55  Goats and a symbol
— & Adeer

— B Two camels
A% A human face
A% A human face
Edifr A tiger eats a prey
HEHL¥ A horse and a goat
NEF  Arider

%% A symbol

9% A symbol

B Ahorse

A% A man

ME Xixia word

Y  Animals

A% A human face
%9 A symbol

=1 Three goats

¥ Apagoda

ERE A flock of goats
[#l%& A pattern

Es#  Riding herd

¥ A dog and goats
— 1 KM A bighorn
14, Hunting

%  Animals

ANB5 Arider

9148 Hunting

% A pattern

% A pattern

— M=  Three goats

B A flock of goats
A% A human face

% A pattern

@4  Animals

A% A man

A¥ A man

LN % A goat and a human face
Niif% A human face
NIfif% A human face
1% A pagoda

X5 Words

¥ Apagoda

154
155
155
155
155
156
156
157
158
160
160
160
160
161
161
161
162
162
162
163
163
164
164
164
164
165
165
165
166
166
166
167
167
168
169
169
169
170
170
170
170
171
171
171
172
172
172
172
173
173
173
174
175
175
175



