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MORPHOLOGICAL OBSERVATIONS
IN THE REGION OF PAI YUN SHAN(CANTON)*

The earth surface, as stated by Walther Penck , (l)is a reactional
field(Reaktionsfeld)between two opponential force groups. The endogen force produces
reliefs of the earth surface and the exogen force on the contrary, causes mass transport
from high to low places. Both force groups work in the earthcrust which consists of definite
rocks and poosesses a definite structure. By the reaction of both force groups in the
material of the earthcrust, the form of the earth surface is originated.

The geographers take up the word“morphologie”(Formenlehre)most not on all

appearancial forms of the earth surface, but limits its sense on the study from the origine
of the surface forms of the solid earth crust. It can solve its problems only in this means

that it pays attention not only on the earth crust in connection with its rock composition and

structure. but also on the important exogen and endogen force in the region of penetrating
investigation. The observation to the morphological confinement of a certatin mountain
must be also pointed to the material of the mountain and its plains, to the stralification of
the rocks and its ages in both cases, to the endogen and exogen forces which are active
at present in modelling the mountains and its surroundings. (2)The writer tries to
investigate a mountain landscape, situated in the monsoon region, where the special
condition of climatic activities is working against the crustmovement. The mountain named
Psi Yun Shan(White Cloud Mountaini1 = [LI)North East of Canton, Which as a whole is
deeply intersected by steep graded valleys but reaches nevertbeless, 382 meters
elevation above sea level(Mosing ling). (3)(Plate a)So the slopes are inclined partly 30°
and even more, A number of gone shaped hills are projecting in the southern part. Valley
fans are spread out in front of all valleys. The weather seems to be sufficiently moist as

condensation of water vapot takes place when the moist air of the summer monsoon is

forced by the mountain to



rise almost 400 meters above the delta plain. Hence originates the name“White Clolid
Mountain”

Arn. Heim has pushed forward a great deal of our knowledge of the geology of
Canton, including Pai Yun Shan. He shows that the region is still very young and just in
Tertiary has occured intensive folding. That was the last effective orogene
Phase——the"“Alpine”. (4) Before we go into the detail study of every morphological
facts we must, at first, get some idea of the geological history and structural origine of this

mountain.

A GRS F) - puil], 1934, 65 i 97 It
(Dw. Penck : Die Morphologische Analyse, Stuttgart 1924 P. 1—2
(2)A-Supan :Grundzuege der Phy si schen Erdkunde Berin. 1930. Bd. I. 2. P. 247.
(3)Map of Canton : Scale 1 : 10000 (/" Zx it 75 2 5y )
(4)A. Helm-K. Krejci Graf—Lee Cheng-San ; geology of Canton 1930, Special

Public. No. VII.P.28



GENERAL CONSIDERATION OF THE GEOLOGICAL

HISTORY AND THE STRUCTURAL ORIGINE

The oldest “Bauglied” of Kwangtung in datum, which contains fossils, is the mighty
series of Permo carbonic limestone, forming the characteristic rock in Whole southeastern
China. Hanging above the Permo carbonic limestone, we find the sandstone of about
Permian age which later has been converted into quartzite by metamorphism of granitie
intrusion, (5)forming the most important building material of Pai Yun Shan All of the
formations which deposited was mostty in horrizontal strata, and in the young jurassic age
was highly influenced by the first orogenic removement,accompanied and followed by
fluidal and massive granite intrusion whose masses cover a great area of land forms
today.This folding,being, counted by Arn.

Heim corresponds to yenshan orogene A of W H. Wong where the folding strike
genereally SWNE, that is so called“Sinian Strike”, as shown by Richthofen. At this time
with relatively tectonic movement the Peneplainization of Yenshan folding and overcover
of its Peneplain(Rumpf)took place with mighty red bed mass in the end of cretacious or in
early tertiary then followed the alpine orogenetic movement by which red beds throughout
the surrounding plain of Pai Yun Shan have. been tilted and folded.According to the
statement of Richthofen. (6)an evolutional landscape of mountain character in old rock
was depoSited by terrestrial Red Sandstone formation of young messozoic to early
tertiary age, whereby he gave the possibility that the highest part of the deposited
landscape rose up almost over the raising plane (Aufschultungs-flachen). The degration of
a complete river system on this plane has been to the cut of the valleys by erosion again
in the old covered mountain where they would be reformed naturally also by the subarid
transportation.

The phenomina of crustmovement which has gone on intensively can be proved by the



regular appearance of‘Durchbruchstaeler’in Kwangtung province, that the antecedance of
the river network in condition of Arn. Heim’s demonstrated alpine folding in this region as
well as to his young crustmovement.The confirmable “terrace-rest” mostly in horizontal
strata up to 115 meter high in Canton delta (7) gives also the evidence that the youngest
relief building crustmovement is of epeirogenetic character.Comparing the association of
the forms with which shows in Kwangtung and most in Yunnan,the intensity of this
youngest epeirogenetic crustmovement increase violently towards the continent.This can
be explained as the result of a vault (Aufwoelbung) in a great area which is a more or less
uniform great fold (grossfalte) (W.Penck) of the continental prolongation.The eastern part
of this folding fits just the region which we are discussing now.

The proportion between the intensity of the crustmovement and the exogene forces
gives its result expression in the character of Pal, Yun Shan. As we know, the whole
mountain mass was formed by an intrusion of granite which passed between the quartzite
and digested most of the argillaceous beds of the stratigraphic series and at the same
time, the first tectonical movement was initiated. The height of the mountain to which
carbosandstone mass once rose above the present surface is reasonably considered by

observing quartzite material on the top of Mosingling( % £ I% ).(The highest
peak). Quartzite,being very resistant against weathering, becomes the most important
material,building up Pai Yun Shan,while the surrounding weak parts of clay shale,
sandstone, and later red beds which had filled up with great thickness,have been worn
down by erosion and denudation from a destroyed structure to“fast Ebene"but the mass of
Pai Yun Shan is still rising, with a body of greater resistance, known as*Monadnock”.
The ability of exogene power to denudate down the flat relief in low level is due to the
feeble resistance of the sediments and this feeble resistance is caused by very intensive
weathering of rocks which are influenced by special climate. The climate of Kwangtung
corresponds with rich precipitation in the north monsoon belt,on which the denudation and

erosion are intensively working.



Even at present the effect of transportation indicates, that it is still going on with great
intensity, During the summer time,the earth of the whole landscape soaks a great amount
of water. That is the season of intensive weathering and mass transportation. The soil of
the mountain slopes are also deeply moistened, if here the great part of water amount

flows continously on the steep slopes and works hard in the enclosed water veins to the

local denudational base. We can observe evidently, that the deeply distruction on the

whole deforested slopes take place and mighty fan construction(8) occurs very often

after very strong rain ; so we are not allowed to forget that this mass movement which the

weathering cover have been already transported several times in the fundamental results

of deforestation of this region.

VALLEY FANS
Between the mountain mass of apparently dominant degradation and the distant
region of apparently dominant agradation near She Ho(Sand River), there is a belt or zone
where the very numerous short water courses, coming from valleys are essentially at
grade. Interstreams areas are consumed or weathered away,and the valley bottom
coalese to give rock plane sloping in different directions away from the mass.

On this plane the veneer of alluvium left by shifting streams and each of them has built
up such a valley fan into the plain which is mostly composed of quartzite up to the size of
one cubic meter with snady meterial In this material big blocks are swimming slowly

moving down with the surrounding materials. But one factor in the growth of alluvial fan is
the decrease in the supply of water for the transporting sediments. For once a fan is
started,a porous bed is provided in to which the water readily sinks. In the eastern foot of
the mountain, few small fan appear, no stream except at flooded stage, for the water sinks

into the gravels at or near the apex and if it reappear at all comes out in one or many

springs at the perphery of the fan.

The fan deposits, in variety of size and slopes,forms a characteristic feature of such



landscape. The valley fan which extends from Lian Chuan Temple(J# <5) down to Sha
Ho Valley seems to be the biggest of all. The gradient of the erosive position of the stream
courses is not great. So the deposits is very fine which is favorable enough for
agriculture. The deposits,though subject to torrential floods in the rainy season, may be
loosely compacted and consequently well drained. The fertile soil(sandy loam)has a
thickness of several meters as seen in natural and artificial cuts. The material becomes

coarser,close to the mountain slope where a deep narrow ravine with vertical walls is cut

into the inclined Talus. And not far above this adjourning ravine, the fan deposits forms a
terrace of about 10 meters relative height. (Plate b)the other notable big valley fan faces
right east under Cheng-Sen Nigan( # 1l % )where is the over-steep slope of
escarpmest.The quartzite bowlders have been derived down in much bigger size,

swimming in the soil and swell after every great rain.The soil formation is not sufficiently
rapid to cover the entire slope in the view of soil slip and soil erosion. In this case, only the
lower half of the Slope can be used for agriculture. On the north eastern part where an
automobile road leads to the forest station. The stream forms a long extended valley fan
sloping to the open plain with convex fringe that has been evidently cut by Sand
River. The deposits which we can see clearly along the cut of the motor road is composed
of very coarse quartzite bowlders. On account of easily seepage and the unfertile coarse
material, there is only the grass covering and no cultural vegetation is to be found. These
valley fan has some common characteristics. It has been observed that the shifting

streams have favorite locations along the inner border of the fans where later make
contact with the mountain wall,The stream commonly occupy these marginal positions
even when the master stream from the valley descends the central portion of the
fan. Every stream from minor valley, and still small ravines cutting deeply down upon the
side of the fan to the same level as the main stream does encounters the pronounced
slope graded by the master stream which turns abrubtly along the mou ntain base and

follows down the slope.



There are prime reasons why alluvial fans attain the height of development in this

region(a)The nature of monsoon rain, which is intermittent, and when it comes, is often
violent enough cause rapid run-off. (b)The bare slope which bave little vegetation permit a

rapid run-off and an about sediment supply to the streams to which the occasional rains

give rise. (c)The rapid evaporation, as a result of which the volume of the fan-building
stream is diminished, thus addition to change of slope and loss of water through seepage.

FOOT HIILLS
Beside the building of fans,these streams play another important role in the

land-forms. If we just imagine this mountain mass exposed to the monsoon, it will be
evident that the upper courses of. the streams when the summer rain occurs, will normally
be the region where vertical cutting is at its maximum. Lateral cutting will be also
vigorous. On the southern side of the mountain mass, there is a number of. cone-shaped
hills, originating from such activity ; Ex Tang Mo Kong(J i X])LuMing Kong (£ [x])Swan
Yein Kong(XEX)Sho Pin Yu(/)Mk i) Tai Ping Yu(K 8k di)Ma Dou Kong(H 3k X/)Pan Lung
Kong (% /£ [X]) etc.Most of them are due to back erosion of the"quelltrichter" cutting on both

side Deep weathering seems to have favoured lowering of the former watershed which

was dissected finally by the capituring water causes. This is quite evident to be observed

especially near Lienchuan Temple where two valleys are branching of which the NEWS

valley is dry now Formerly, the water course should have taken its main direction once
through this dry valley. It has been capitured by the second stream which occupies a
position and has greater erosion power. The later stream now cuts down to granite which
is thoroughly cleaved by joint plans toward the east. It is the case that joint planes are so
spaced as to vid in vertical excavation by running water. Great slabs fall away from the cliff
face where loosened along the closely set, nearly vertical joint planes.As a result of this

vertical cleavage a waterfall about 6—7 metes high has been developed which is still

trying to cut in another small hill, named Shoukouling(#¥71%;), few hundred meters away



in cheeast,seem to be the remnant which has been derived also from the proper mountain

mass simply due to the relreat of mountain front by weathering. The gnartzite of this hill
forms steep escarpment, facing NE, which has nearly the same strike (N60°W)and
dip(45°s)as being measured in Ma Dou Kong(Z:k[X]), the foot hill of Pai Yun Shan.The

red clay has been deposited on the SW side which shows a gentle inclination of 10—150

Such kind of“Inselberg"are many to be seen in a long procession like a chain, extending
toward east. (Platec)Probably, they are all related to the remnants of old spur of Pai Yun
Shan. The Sha Ho or Sand River has worked as a Superimposed River which separates

now Shoukouling from the proper mass.
MOUNTAIN SLOPES

Above the valley fans, the slopes of the mountain are rising steeply. The
guartzite forms steep escarpment all around Pai Yun Shan. As the combined action of
disintegration and removal of products by gravity or water, resistent quartzite are brought

into prominence on small or large scale according to the degree of difference in resistance

of associated strata. These stratas form steep escarpment on&large scale on the ridge of
Chi Ma Sou and Niue Kuei Lan interbedded with fluided granite. It is repeated again on

the ridge of Pai Yun Shah itself at the eastern slope (Plate D)and NE slope as well on the

southern slopes which struck with slight inclination in NW-SE direction. The highest
point,mosingling is composed of quartzite, which is also underlined by fluidal grantite,

below which immediately follows a second quartzite of 10--15 meters thickness resting on

relatively fresh fluidal granite, being almost along a Inie of the same plane. The main

guartzite of the rock temple Yun Yen Szu circulates around the culminating region in the

shape of a collar. But the“strata’above and below have been recognized as fluidal granite
and the quartzite are disconnected. A careful study would show you apparently untform
and flat laying quartzite of Yun Yen Szu and north of it, of about 10 meter thickness is

twiced interbedded with fluidal granite.



(9)As we know that the granite is easier to be attacked quicker than quartzite, but the
free down flowing Water or the strong rains can also wear away the quartzite wall
beckward. The resistant rock debris can work at one side as a protective cover over the
weaker part. However,by such steep slopes, the effect of destruction occurs very often
with increasing degration much more than protective effect of debris in the
appearance. Such case can be observed conspicously on the steep escarpment behind
Lienchuan Temple. It is composed of quartzite which has been found intruted by fluidal
granite with a small out-cropunderneath. On account of resistant quartzite exposed to the
draw back of erosion on the weaker parts, the wall slope becomes steep and the lower

part of the water course has been gradually flattened by the deposition of rock material as
a mantle buf the quartzite bowlders in the stream are still working as the tool of erosion.In

reality there is no "Knie" or no sudden transition of steeper to flater inclination, but a
curve.lt evolutes itself into three parts of sections in the stream bed ; upper a patr ot down
cutting(a)under occupation of rock ; inl the middle a line where only transported (b) ; and
the third deposited. (c) (Ausraeumungs verfrachtungs--Ablagerungsabschnitt)(10)

On the later above mentioned escarpment there is a hanging valley with a flat
bottom(140—150m. above sea level. )This is a valley which has been cut with preference
on the weak rock above in the mould until to the resistant quartzite layer.

This may also be called a"'muldental"This valley is going to be conquered from steep
back by a little active water course which intersects the south slope of Pai Yun Shan in a
very steep sided valley. It is also attacked by another stream which leads down from
Lingzinzu(fE1 - <F)to Chanyooling(K ).

TERRACES
Another interesting morphological problem is the occurence of terraces in the
valleys of Pai Yun Shan.There is a valley running parallel with the valley of Lienchuanszu

not far in the west where also several temples are situated. A stream rune down through

the valley and its mouth in junction with Sha Ho. The building of the terrace starts from a



small waterfall where there is a big quarry situated aside. The lower part of the valley is
filled by pebbles, composed of quartzte and granite bowlders as big as a child's head,
which have been excavated down close to the mountain slope at right hand side, and left
a wide terrace with flat top and steep face, (elevation : 91 / 2m). These temples are just
erected on that terrace. A little further down on the left hand side, the stream slope has
been cut out, showing continuous exposures about 50 meters in front of the temples. The
basal deposit is conglomerate which has a thickness less than three meter. The inclusions
are chiefly the same as occured in upper course. The above strata is made of
bleached soil (30cm. )which might be originated from a deposit of decaying vegetation.In
the case of grass growing at the river valley, shows the inability of water to run off rapidly
enough to drain the valley.So the climate might be a little dry and colder at that time. Two
thin layers of limonite, a kind of ironoxide in red colonr,are inbedded above and below
Remarkably, another layer of pebbles in smaller size has been deposited above the
bleached Soil (75cm. ). On the top , a deposits of brownish soil is resting upon due to
creep. The evolution of the terrace may be explained as follows :

Two things are necessary in forming such extensive conglomerate : the occurence of a
high and steep mountain edge bordering a plain and a semi-arid climate. The former
offers the best opportunity for forming an extensive talus. But with a wet climate, the
gravel thus formed, would be gradually washed away and has no chance to
accumulate. So at the first stage the rock bowlders were brought down from steep slopes
of the valley in the upper course during the semi-arid climate. They made up nearly
nothing but conglomerate. Then it followed a colder climate, accompanying with stagnant
water which caused the deposits of another layer of pebbles, made a new cover. Such
climatical change is known to have occured in the past time. The river aggrading its bed
under a certain condition of rain fall might if the rain increased, commence removing the

filling. The aggrading stream suffered diminision in its sediment load during a periodical



dry climate, it might begin to excavate deposits previously laid down. At the mouth of the

valley a bent of the deposited pebbles shown in the artificial cut on the right hand side
belong probably to an old inclined valley fan which was irregularly dissected and covered

with creeping soil. Also the She Ho.acting as a low temporary baselevel to the stream,
causes it to reach its terminate line. At this time the stream winds, cutting lateraly for a
while at one side of the valley filling, it excavates the deposits giving a steep face toward
the stream.

Another lypical“Schotterterasse"has been observed in the big valley laying NE—SW

direction, north. west of above mentioned one. For any reason,the valley has been filled
partly by sediments which drives mostly from granite. The size of each bowlder composed
in the terrace, is greater in the upper course than in the lower.The valley is excavated
again, and the alluvial filling is, during the process, carved into two series of terraces. They

rise one above another and occur more com only in strips of variable lenghth and width as

well as at different levels. The river meanders,as all streams tends to do. It cuts on one

side of the valley filling and turns to cut on the other side of the slope.The lower terrace

of about half meter in the valley bottom, is originated from recent deposits during flooding
time. In winter, the stream has not sufficient water to cover the whole bottom but only
concentrates its force on a more narrow zone, But the upper terrace is the old formation of
conglomerate. At the mouth of the valley the terrace has a layer of peat bog under the
conglomerate. Such peat bog occurs in great extent at the Ma An Dao(#%3k)of its
vicinity. The arkose sandstone dips NW(N60°E, 48°dip N)and forms“quelllinie”, supplying
sufficient water for the development of such material undera favourable climate.Further in
the interior region of this valley other two series of terraces are situated locally on the
conglomerate terrace. These terraces are formed by fan deposits from steeper slopes,

one shifting upon the other,but not able to cover the whole slope with a succession of

evenly graded surfaces. So these terraces are not parallel in long stripes and only restrict

beyond tributary valleys.



SOIL EROSION

Now we turn back to discuss the problem of soil erosion in this region. The form of
rock disintegration is rapid and most effective in the subiropical monsoon region where
there is an abundance of waler and there is much decaying vegetation which supplies
carbon dioxide and organic acid. The temperature of the percolating water is very
high. Thus it happens that the mantle rock is very thick and the bed rock of fluidal granite
is decayed to great depth even scores of feet below the surface. Such case is obviously
seen especially in the north eastern part beside the Fenzel Road where we begin to
ascend to the forest station. In the massive granite region north eastsrn corner of the
mountain mass, the weathering process is quite a different one. As a result through

alternate expansion and contraction the exterior layer of the rock express the

disintegration of crustaceous shed (scha ligen Schuppen)or like pot sherd(Scherben),

resulted from the stress between mineral component less in the core zone than in the
surface. It is possible to pry off one or more layers, already loosened but not yet quite
ready to fall away naturally. This gigantic exfoliation seems to be of important influence on
the degration of mountain in this part. The mountain gives an expressive smooth and
rounded shape. Sometimes the soil erosion goes on the granite joint or may be operated
by plants which grow to exert a powerful force sufficent to wedge off the bed rock and to
break up the soil particles. In time of rain, the soil is washed by running water and giant
granite bowlders are left in big piles with rounded edges. The mountain features between

fluidal granite and massive granite are quite different from which can be obviously
distinguished by naked eyes.

As granite consist of quarlz which is only slightly soluable and which is resistant to
chemical changes, and of feldspar, mica, hornblende and other minerals. The laters are
insoluable, but their decay gives rise to fine-textured products, some which from the

disintegration of a given thickness of granite is many times greater than other rocks of the

same thickness. However there is some removal of soluable parts,so that the



disintegrated product is much less in amount than the bulk of the rock from which it was

derived. Gravity and running water prevents the accumulation of disintegrated rock upon
steep slopes. By creep or slide, it tends to cause themantle material to move away from

even lesser steep slopes(11) This is one of the reason why the layer of disintegrated rock

is thicker to be observed at the mounta in base, where the soil erosion is most
vigrous. The monsoon rain plays a great role in soil erosion as a matter of course. Long

duration of hard beating rain in the summar is more destructive than the shouers in other

seasons. Considering the effect that the carrying capacity of water increase enormously
with the velocity as it does also the scouring capacity. The result obtain on the slopes of
Pai Yun Shan region stands out as a remerkable influenca of soil upon the rate of erosion.
The action of rain wash in scouring loose earth occurs commonly. In places the
continuation of the process sculptures he deposit of clayery nature, giving rise to
morphological forms call “bed lands". The tombs which had been well paved with stone on
the mountain slopes happened to be worn down by such process. One of the common
types is the column of earth pillar(erdpfetler). As the soil is removed by rain wash,

bowlders in the soil or portions of hard layers resist the process and protect the underlying

soil from removal. Thus urmately a narrow column is left standing, being on its crest the
cap of hard rocks to which its presence is due. The columns in the bed land near Shuikou

village in north east reach as high as three meters and the common ones found elsewhere

are of only few cm.
On the gentle slopes of the massive granite region in the north east,
many“amphitheater" forms of soil erosion have been found. They are originated from the

work of the superficial run-offs which sculpture the thick cover of soil in all directions

during the rainy season. In a course of time,such process evolutes the soil ground into the
shape of cirques.

The soil structure through the dry season sometimes has the common tendency to



split or creak vertically so as to develop a column structure. During the early summer,

when the monsoon rain comes, washes begin in the fissures with some instance and from
the sides of the gullies a splitting-off process, accompanying dessication of the material
causes comparatively rapid wearage upon the exposed face. (12)That process aids one
ravine to wear through to another very quickly. A numerous number of small and big

ravines can be found in the region of Pai Yun Shan and some of them cut down to a depth
of about 6 meters or more
The largely increased ravines and wash-off from unprotected slopes give increase of

volume to the water of rising stream. It is perfectly obvious that if a greater portion of water

and of suspended material is withheld from the ravines and gullies, the flood hazard which

occurs at peak stage will be greatly rehived. The occurance of a big flood from Pai Yun
Shan in July 31st 1932 did a catastrophie damage to the Cantonese, living in the north
part(/)>Jt—)by,which more than 100 person were killed and houses and properties were
destroyed.

The problem of reforetation in the region of Pai Yun Shah becomes very urgent from

the precaution of big flood in the rainy season. It is only a few years ago that, orgainized
by the professors in the college of agriculture of Sun Yat-Sen University, systematic

reforestation has been commenced,but it can bring the result at least after tens of years.

(5)Feng Kin Lan ; Some problems in the geology of Kwangtung and Kwangsi. Bulletin of
the Geological Society of China, Vol. IX. 1930 P. 129.

(6)F. V. Richthofen ; China. Band. Ill.Berlin. 1912.

(7)W.Credner ; Zur Prohlematik einiger Durchbruchstaeler in
Kwangtung(Suedchina)Munchen1933. Geolog. Rundschau. Bd. xxllla P,164.

(8)W. Credner : Das Kraefteverhaeltnis morphogenetischer Faktoren and ihr Ausdruck im



Formenbild Suedost--Asiens. Canton 1931. P 2—3. (See also.Bul. of the Geol.Soci.of
China)

(9)A. Heim : see(4)P. 22 The identification of fluidal granite between quartzite and less
granite than the geological map(see geology of Canton)sbows,

(10)S. Passarge ; Landschaftskunde Band Il Hamburg 1920 P. 250

(11)Ralph Maemillan Tarr : College Physiography New York 1927 P. 44,

(12)Hugh Hammond Bennett : The geographical relation of soil erosion to land

productivity. Geogr.Review XVII. Oct. 1928 P. 587.
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CONCLUSION

The different physical conditions of the Gobi and the high grassland areas
provided two kinds of habitat for the Stone Age men. The sand due dwellers lived
around small lakes of the Gobi where comparatively luxuriOUS grasses
attracted steppe animals which provided meat for them. The fine fertile so i] was
also suitable for their rudimentary farming. They thus led a sedentary from of life
The hunters of the Koko Nor Basin chased the wild animals from high mountains to
lowlands according to the seasons, so that they had a less stable abode compared
with that of the sand dwellers.

A new Era began at the end of the Neolithic Age with the use of domesticated
animals as a major means of subsistence. Sheep and goats appeared flrst on the
northern steppe region through introduction from the west.Cattle raising was
first found on the Tibetan border and was perhaps introduced from the east

During the dawn of historical time, the Chiang came to the Kobo Nor region.
At first, they were a group of primitive hunters and gradually learned methods of
cattle herding from the Chinese and sheep and horse raising from the northern steppe
peoples. The domesncation of the yak and the development of the hybriddzo were great
achievements of the highland nomads from which the Chiang profited The yak and dzo
need a wide range of alpine meadows, forcing their owners to practice vertical
seasonal migration which was a custom inherited from ancient hu riters which tollowed
the seasonal migrations of their game

The northern steppe peoples such as the Yueh Chi and the Hsiurgnu struggle
for possession of larger and better grazing ground for their flocks and herds, but
never penetrated to the south of the Nan Shan. There was a well defined and
persistent culture boundary between the low—lying steppes and the high grasslands

which followed the northern foot of the Nan Shan although somn diffunion of culture



was taking place through this line. The Xuoh Chi and Hsiungnu declined in number
and finally withdrew their flocks further to the west and only the former left
some of their number to become absorbed by the Chiang.

The Tukuhun people of the steppe were the first group which broke this old
cultural boundary and held possession of the open grassland of the Koko Nor. Buth
they had frequent wars with their neighbors, the Yeifufu to the north, the Chiang
to the south and the Chineseto the east. The center of Tukuhun strength shifted back
and forth within a distance of about six hundred miles between the Koko Nor Basin
and the southern rim of the Tarim Basin; thus they had little opportunity to develop
a culture well adjusted to the high grasslands.After their political power was
broken, they became entirely absorbed by the native Tibetans. The Yeifufu people
represented an old fishing folk of the Koko Nor basin, which suffered great casualties
in wars with the Tukuhun and with Semi—nomadic people of the Houang Shui Valley and
disappeared from history during the time of the Tufan incusion. Undoubtedly the
Yeifufu merged through assimilation with the latter.

The Tufan from southern Tibet controlled the high grassland and later expanded
their territory to the loness plateau on the east and to Chinese Turkestan on the
west. The Nan Shan and the Koko Nor region formed the center of their cerritory for
centuries. Since they were separated from thei home land by the cold desolate Chang
Tang plateau, they became absorbed by the Mongols. in the thirte enth century.

The nomadic Uighurs of the Turkish group conquered the oases of the Kansu
Corridor and established a state there in the tenth century. They learned the art
of trade from Samarkand and Sagriti merchants and gradually became sedentary
folk. After their defeat by the Hsi Hsia in the 11th century, they migrated to Chinese
Turkestan as oasis dwellers. A few of their descendants are encountered today as

raders in cities of the Kansu Corridor.



These historical nomadic groups were driven out or absorbed one after
another. Only some physical and cultural traits among the present peoples attest
to their former presence. The present distribution of nomads in the area originated
with the penetration of Mongols through the Nan Shan to the Koko Nor region in the
beginning of the sixteenth century when the northern steppe was facinga serious
problem of overgrazing. On account of the steppe animals raised by the Koko Nor
Momgols, grazing is limited to land in lower elevations and the high pastures are
neglected. Orergrazing resulting from a long period of exploitation led to their
decline in the Nan Shan—Koko Nor regions.

The Panaks, a mixed group of native Chiang, of Tukuhun, and of Tufan who had
been driven south to the Ma Chu bend by the Mongol invaders were so crowded on an
already destroyed pasture, that they started a series of desperate movements coward
the north and regained the pastures of the Koko Nor—-Nan Shan regions from the hands
of the Mongols in the 18th century.

Other minorities of the Tibetan group such as the Golok and the Hwari
weresurrounded by regions of difficult access and could maintain their old life
without much disturbance. Remnants of Mongol banners and late comers of various
ethnic groups penetrating into the high grasslands haye had to change their mode
of life and to adopt the Tibetan habits in order to survive. Intermarriage with the
Tibetans have gradually led to their assimilation by the Tibetan tribes. Only those
people like th Ala Shan and Tsaidam Mongols who live far from the center of Tibetan
people still keep their old way of steppe life.

Sedentary farmers penetrated this area for the first time with the Chinese

immigration into the Kansu Corridor in the second century B. C.
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SOME PALEOGEOGRAPHICAL PROBLEMS OF SINKIANG
IN THE LATE EARTH HISTORY

' Chow Din-Zu
(Department of Geog_rapby)

Abstract

" In the present paper dealing with the paleogeography of Sinkiang in the late
geological time, more attention has been paid to the shifting of theclimatic zones
and notable climatic cha'nge.s as well as to its general tendency of development. Such
changes were considered mainly due to the intensive tectonic movements and influ-
. ences of the Quarterﬁary glaciation. : ' .

It was suggested that during Cretacious and Tertiary the tectonic movement was
fairly weak, and the raised mountains were levelled off by peneplanation. On the
western side of the éountry was the site of the great Tethys Sea where warm cur-
rents drifted. Through these, the planetary system of air circulation-of Sinkiang at
that time was quite similar to that of the Area between to-day’s west Europe and
North Africa; the climatical zcnation was also alike.

When the Himalayan movement started, the Tethys Sea was gradually replaced by
folding mountains. Asia coalesced with Europe as the largest continent, Eurasia, in
contrast to the vast water surface of the Pacific. Ever since the monsoon system had
been established in East'Asi_a, and most parts of Sinkiang received the winter cold
air mass from Mongolia and Siberia.

In the Pliocene, a vigorous uplift took place in areas of ancient geocyncline,
thus forming high mountain ranges which divided to surround the oldest platforms
as the great basin plains of north and soutn Sinkiang. These inclosed basins were
almost entirely cut off from moisture and moderating influcnces of the sea. These stri-
king changes caused the re—establ.ishmcnt of the climatic zones entirely different from
those of the earlier geologieal history.

In the Quarternary, most parts of Sinkiang were additionally effected by the

arctic air masses originating from polar continental ice; the high mountains of Si-
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Abstract

The task of palaecogeography is to reconstruct the geographic environment of the

past. Some palaeogeographer maintain to treat geographical elements as complex

rela-
tionships integrated into one sytem which exsists in area and distinguish from
other areas. They emphasize that wide variety of natural phenomena are interrelat-—
ed and interacted with each Other.. Thus, in the study of genesis of natural phe-
nomena and their evolution, the same integrative view should be adopted in order
to form a logical framwork to solve problems of the past.

In recent decades, there has been a growing tendency to employ synthesizing or
integrative. methods to explain the changes of ancient geograohical environment,
es—
igecially the palaeoclimate of quarternary Ice Age.

Many new experimental methods and techniques have been developed. such as
the study of microscopic fossils, the application of radiometric dating, the use
of
palaeomagnetism, the study of weathering crust and palaeosoil ect.

The major research works thatbave been accomplished by Chinese palaeogeogra
phers and their related scientists during last 30 years,may be highlighted in 8
areas:

1)On the palaeogeographical division of China during Quaternary Era.

2)The upheavel of the Tibetan Plateau and its profound effeet,

3)The study of palaecogeography in arid regions of northwest China.

4)Palaxeogeographical Problems of loess in north China.

5)Palaeogeographical problems of karst phenomena in SouthwestChina.



6)Questions about the Quarternary glaciation in East China
7)Problems about the fluctuation of. sea levels and changes. of coastal line.
8)The study of early man
I attempt to draw some general conclusions
1)Attention should be paid on the integrative role in the areal differenciation
and the regularities of distribution.
2)Emphasis should be placed on the research of the quaternary deposits especi-
ally the model analysis of modern sedimentation for the correlation with the past.
3)Complexities of quaternary glacial, loess, and cave deposits should be recog-
nized.
4)When we study the developmet of quaternary stratigraphy and geomorphology,
attentions should be laed on the formation of weathering crust and palaeosoil at
the
same time.

5)Besides the tectonic processes whic show the bold outline of relief on the
earth surface under the endogene force, the formation of other physical geographic
elements have also been subjected to the conditions of palaeoclimate. The later
is

the key in the study of ancient environment.

6) To study the neotectonic processes, heavy reliance continues to be placed on
influence of landforms and quaternary deposits. The compilation of elaborate neo—
tectonic maps of whole china is urgently needed.

7)The study of evolution and distribution of quaternary vegetation and ani-
mals should be carried on with the view point of ecosystem. Meanwhile, much ef-
forts are needed to study ancient environment in relation to early men.

8)In the study of palaeogeography, new methods and techiques should be int-



roduced.
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Zhou Tingru, Zhang Lansheng and Li Huazhang
Abstract
Periglacial phenomena such as involution and ice—wedge are discovered bv the
authors in the deposites at Hu—Tou—Lian (400N, 910M), Yang—yuan County, Hebei.
Province and Dai—Hai Lake basin (400N, 1240M), Inner—Mon—golia. By C — 14 dating,
the former belongs to the Late Pleistocene(B. P. 11, 000—27, 000). (Fig. 1,2,
3>
and the later Holocene (Fig. 7, 8). The results of pollen analysis for these beds
are shown in fig.9, 10(Dai—Hai)and the table(Hu: Tou: Liang)in page78.

In the coastal county Fu—Shah and ithe tombolo Zhi—Fu, . Shandong Province. the.
authors found that marine sediments deposited On the position that 1 4-1 5 metres
higher above the present sealevel. C-—1 4 dating of the shells in these beds show
that they Were B. P. 5420 (Fu—Shan)and B. P. 2540 (Zhi—Fu) seperately.

In accordance with these evidences, . the authors conclude that che wfirm Glacial.
Age in North China could be devided into two stages by the relativelv less—cold
period B. P. 40, 000—50, 000, and tWO Cold substages could be recognized in the

Late Wiirm Stage. In the coldest substage, average annual temperature Was 10

11 ° C lower than present. There are four cold periods 1in the HO10cene in North,
China, occured inB. P. 11, 000—8, 500, B. P. 3, 000 = andA. D. 1, 550—1, 900;
in the
former three periods annual temperature were 3 C lower than present(Fig. 1 3, the
fourth period not shown in the figure).

These process of climatic variation are comparable with that in’ the midlatitu-

dinal regions of Europe and North America
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