A PHYSIOGRAPHICAL STUDY OF THE
LOWER WEIHO GRABENS

By L. C. Li (@)
(Geological Surseg of Chine)
INTRODUCTION

On the 31 of August, 1932, the writer of the present paper was ap-
pointed one of the five members by the National Geological Survey, Peking to
survey the soils of the Weiho plain in Central Shensi. For the most part of
the trip the writer bad the pleasure to accompany Mr. N, F, Chang.of Kinling
University and Mr. W. Chen the late soit surveyor to the National Geological
Survey, China. Most of the time, of course, was spent in the cultiveble and
cultivated areas of the valley plain; and only oceasionally did the writer have
a chance to shift his attention from soil study to the study of the peo-forms., A
short trip, of azbout ten days, was made alone to Pucheaghsien
and Yaohsien distncts (kR » 1055} during the end of the tmp, but it was
in such a humy that detailed work was not carried out,

In writing up this report the writer is indebted to many of those who
have traveled in this part of the country, especially Prof. C. Y. Hsich' who has
generously encowraged and sided the writing by granting him the prvilege of
personal discussion. It is fitting that acknowledgement be made to Prof. G. B.-
Barbour whose inspiration and teaching during the last two years led me to devote
attention to these problems.  Whilst the field work was nat then completed and
results can oaly be stated in tentative forms, the writer ventures to let this pre-

liminary statcment seen in the paper that it may draw attention of cther geolo-
gists and travelers to these problems, and he may benefit from their criticiam.
No pretentions are entertained to completeness and accuracy.

THe Locariry S

As one enters the famous Tungkwan { 07 ) he presently sees a wide
open plain stretching toward the interior of the province. On his left hand side

§ Receved for publication Jan. 1933:
1 See his paper on Geomarphology of Norh Shensi basin in the yame Bulietin.
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there are mountain peaks of over 2000 meters in height composing the Tinling
range, the foot of which 1 Aanked by terrace of reddish clay and logss. The
historical highway of the Changen from Tungkwan to Hsian has been built for .
its most part on such terrace against the Tsinling searp.  On his right, nonthwasd
beyond the Weiho, the graded plain & circled by distant mountains of general-
ly, gentle zelief, presenting & pictare which is quite different from the south,
The valley plain narrows from the east toward the west and ends at Paochibsien
{ W ).

Beside the topographical features, climatic evidence also matks the
geographical unit. The Tsinling being a lofty and continuocus range has been
acting as 2 barrier cutting of wainfall from the valley plain. Thus, precipita-
tion is reported to be over 100” south or in the Teingling range while north of
it or on the valley plain rainfall is so scant that the aridity has been the chict
factor of the local famine which has continued for several yeus. During his
field work the writer poticed that hundreds of the nafives were leaving theic homes
for the so-calied north and south hills where they can get a better living.

Rivers are numerous on the basin plein, Beside the main ove, the
Weiho, there are the Chingho andLoho on the north and the Paho and Chasho
on the south, Hundreds smalt streams come down from the precipitous Tain-
ling range. The Weihio, on account of tack of rainfall, though of considerable
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Fig. §. Poltior and boundary of the Lower Wehoe Craben,
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length and size, discharges little amount of water. The tributaries, being inter-
mittent iv nature, are often flooded during the rainy season though for the most
part of the year can be waded across. Artificial cannal system on the fertile
plain ot Weipei { BB H ) and others had been started as catly as i the

The lower Weiho basin lies approximately within latitude 3435
N and longitede 109°—111" E.  As to the altitude the local base-level ic
himited by the 350 meter contous line shove the sea ; and the border Tegions arc
timited by the contours of 700 meter.

GENERAL GEOLOCGICAL STRUCTURE
The Pre-Eocene Matuwre Surface

) of the Weiha Geaben alter the faulting, 1
Forustions: 1. Sunmen depasita
Basal gravels of Lows
Malan Joess

Fluviatile and Secondary Locs
Recent River Washa

Fig. 2. Simplified Block-diagram of the structural relotionships of the depesite
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It is by no means casy to tell whether or not the range of the Tsinling
had been peneplaned, but it had evidently reached a stage of maturity before it
was faulted, The fault scarp with its Wesho Graben on the southem side is
quite abvious and is of textbook perfection. Above the fault scarp and before
- reaching the lop there is 2 well preserved profile, representing 2 mature surface
and which is as promiment and conspicucus as is the fault scarp.

The fanits -

Aceording to Huang® there are three normal faults bordering the Weiho
Graben on the southern side. They are the Lantien Meihsien fault, the Huayin-
Lintung fault and Lintung-Shanghsien fault. The st two faults with their
general E.W. direction and strking features cannot be readily explained on any
other assumption, The dast fault which reverses the direction inte NW.SE,
is therefore explained by the same author to be a tear fault rather than a normel
gravity fault. The nomnal faults arc also called boundary faults since their
presence has marked out a magrificant geographical festure, Huyang dates them
as eatly Miocene from the Tact that they cur the Fovene beds and leave the
foess, reddish clay and gravels of the Sanmenian sge undisturbed.

Ou the north border of the region studied, fault scarps are oot 85 con-
spicuous as on the south. Eocene deposils are cut by normal faults along the
foot of the Changchiashan {EB&1l ) north of the Chingyanghsien { BNXE ).
Another fault is observed cutting the moradnocks of the Puchenghsien { 5429 )
district.  Many minor favlts were observed by Prof. C. Y. Hsieh during his
tecent trip to the north Shenst region. It seems probable that all the normal
faults bordering the graben are contemporansous. However, the mode of oc-
currence may be different.

The history subsequent to the facults is more complex than the diagram
suggests.  Careful study of the simplified black will give & clearer idex of the
fundamental Structural setting than can be grasped from a verbal description.
InFig. 2 the surfaces of both the downthtow and uplit blocks are shown buried
undemeath the superficial deposits, which have built up the Weiho Graben to

L. Hung: The Geology of the Tainlingshan and Szechoan, Mem. Geel. Survey
China, Ser. A, No. 9, p. iB7. -
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its present relative level. It is apparent that during recent evolution of the earth
surface of this region the geaben and its borders have had a clowe relationship
e.g. with the exclusion of the coltan and other tansported matenal from far
places, the quantity of materdal eroded fom the graben kesp pace with the
quantity supplied from the horder regions. Thus, the study of the sediments
and their relaticnship will help us to know something about the history of this

The Northern and Southem Borders of the Ciraben,

There is a remaskeble contrast of structure beiween the mountains on
the south and north of the Wetho Craben, Along the southem border the
mounlain fange sttains & general height of over 1500 meters with peaks some-
times reaching over 2000 meters {the Sacred Hoashan). This mountaje range
known under the generic pame the Tsinting Shan, is deeply cut and trenched
with structures vepresenting ity youthful stage along the fault Jines, Along the
north side of the graben, the mountain tange, is generally highly eroded and has
a low relief expressing » senile. old stage of its life history, Near Puchenghsien
and Yachsien the mountain range is almost entirely buried up hy the superficial
deposits, chiefly reddish clay and loess, Physiographically these low, rolling

Fig. 3. Panorsma of Weihe valley, shawing contrest of N and 5. borders,
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hills, half-buried and isolated by superficial deposits cannot be better named
than monadnocks of the Tanghsien stage of maturity,

Evidently it is due to the low topographic relief that the superficial de-
posits have been protected from bemg serioudly destructed. The features de-
scibed are well contrasted in the view as sketched from the Puchenghsien ook~

ing southeast toward Tunghwan { ¥ ), where the rivers of the graben plain
join the Yellow River.

DistrisutioN oF THE Supesriciat, DEPOSITS

To many of the forcign and native tourists including geologists, the
northwestern China especially Shenst is a loess patk.  The hills, the terraces
of the rivers and the highways are all built of a material collectively known as
the loess.  Superficially it is all loess. However the basin deposits consists of
various kinds of material, namely, reddish clay, sand, loess, secondary loess
and river wash. OF all these materils mestioned loess is only a fraction.
Horizontally the Joess occupies a wide area but vertically it does not have as
great a true thickness as it is uwsually suppased. The present chapter which
attempls 1o focate the deposits may throw some light upon the foess problem and
its relation to other matenials.

The Eocenc Deposits

Excene deposits being covered by younger deposits are pot often
seen on the valley plaim.  On Huang's mzp they are marked along the Isot of
the hills north of the Chingyanghsien { ESS%). There, they form the foot
hills, extending from the mounth of the Chingho castward for quite & distance
untif reaching the Chingluho,  Generally, the deposits consist of sandstone, con-
glomerate and red clay with a total thickness of no less than ope hundred meters.
Hete, they are unconformably undedain by Sintan and Cambro-Ordovician

ems. Being slightly faulted the whole formation is tilted, with a general
and gentle southwest dipping.
The Pliccene Deposits

The Pliocene deposits in this basin are far From being complete. Where
they ate, by any chance, exposed, they consist of basal conglomerate and grevels
and a thin layer of red clay loam. A layer of red sand is often seen between
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the former layers of deposits, On the Shansi Shensi border ten miles north of
the Tunghwan { 588} the writer cbserved that the faulted beds of the basal
conglomerate, red clay loam and red sandstope lie unconformably wpon the
Ordovician limestone. The deposits are however, not tecognized on any fossil
evidence. The total thickness of the presumable Pliocene deposits 1< only about
10 meters.  Along the Paho { 885 ) and Yushui {{7K ) valleys only the basal
conglomerate and sandstone are seen, the red elay fnam js not readily recog-
mzed. Moreover, the writer is not sure to date them, for they may belong to
- the Eocene formation. Besides, their thickness vasies from several to ten
meters.  No detailed seetion was exposed and studied

The Sanmenian deposits

The Sanmen is the thickest superficial formation in the Weiho Garber
plain.  Owing to Post-Sanmenian erosion, however, this formation has been
reduced to jts smallest amount, Logically, the latest ecosional perted if it was
vigorous and continued a long time, may have destroyed all the previous etosional
records.  This is apt to be 50 1n a valley, where deposits are subject to both ag-
gradation and erosion.  As shown on F 1. 2 the Sanmen deposits form the great
upper terrace covered in tn by a thin layer of loess, below which is & vast
aggraded basin plain of a rather mixed up nature,

The Sanmen deposits chiefly consist of reddish clay foam always under-
lain by layers of gravels and sand. Supenficially, they look reddish to brown.
Resembling loess, they also form vertical cliffs whenever cut by rivers or rain-
wash. Deceptive they are, a common field worker often take them to be tue
loess. Limy concretions are very sbundant, and when they are present as a
basal formntion, they are of huge sizes and in the form of gravels. When
westhered, the latter become red and stain their susrovnchng material.  Conere-
tions, in upper formation are regularly arranged inte concretionary layers which
are paralled to the bedding plane of the deposits. But, the same phenomenon
is also prevailing i the loess formation. The thickness i at present doubtful.

The fossil remains are very limited. Helix seem 1o be the only and
most popular one throughent. Big bivalves are ‘also seen in the deposits in
Yushui {87k ) valley, near Weinanhsien { ).
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The laess deposit

With the increasing knowledge of physiagmpl"zy the estimated thickpess
and amount of the loess has been very much lessened.  The losss, however, is
stil deserving of accurate study and discussion,

Fig. 4. Ciots sechion of the Yushui valley, Weinanhsion, Shensi,
1. Loess 2. Gravels 3. Reddish day and lake beds 4. Sendstone

The genuine loess:—The so called genuine loess of eolian ongin is
scarcely seen, espocially in the valley, where crosion has permitted no matenal
remain undistwrbed.  The less doubtful loess representatives are Jimited to the
great upper terraces, L hickness of the loess vardes locally. A thickness of
50 meters of the pure Malan loess, fine in grain, yellowish-white colour, form-
ing vertical and columnar chiff was observed in the Yushui { %7K ) valley, near
the city of the Weipenhsicn. It is unstratified, without concretionary bandings. -
In many other paris of the valley the loess unless filling in the local depressioas,
is seldom over 30 meters in thickness.

The reddish loess:-Every traveler from Tungkwan westward on the
old highway of Changan must have noticed loess hills on his Jeft, bordering the
norther foot of the Tsinling range. Mere, the loess hills teem to be hundreds
of meters high, mantling over a comprehensive area and might be supposed to
have been once the universal manle of the whole basin and had afterward,

been dissected.
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A short visit to Machiakou (&% ), a small village located on the
east side of Chanshot (87K ) and abowt 25 | east of the aity of Hsian { F¥H )
revealed the true nature of the so-called loess hills. The natusal profile ex-
posed along a loess gully shows that the matedal composing the hills is neither
. the pure yellowish-gray loess nor does it look like the Sanmenian reddish clay
loam.  Along the vertical cliffs on both sides of the gully there are indications
of stratification in the form of distinetly tilted reddish colour bandings. They -
ave regularly two or thiee foet thick. Patches of pebbles are often present along
the base of the reddish bandings. Alternating with these bandings are the loess,
yellowish gray, forming vertical chiffs and giviog a general impression of pure
loes:.

In the Puchenghsien about a huudred i direct natth of Machiskou, the
same conditions prevail. A ravine with a depth of 30 meters and a tength of
twenty five I (25} running N. E.-8. W. from Shengwangehuang { LF#H) 10
Puchenghsien beautifully exposes the natura) profile of the deposits.  Reddish
bandings with concretions are scep, Definitely below ten meters from the
ground level is a reddish banding with 2 thickness of approximately three meters,
From the upper part downward to the bottom was noticed a gradeal change of
colour renging from yellowich to reddish. Semples were carefully collected.
Fossil shells were collected with special care from the materinl, where Hazaunily
of intermixture of recent shells, which might be, by any chance, washed down
from the cliffs, is insured. But the Helix collected from the bottom reddich
material, thitty meters deep, shows literally no difference from those collected
above, and that from the pure loess.

Summarizing the facts together, we draw a concrete piche by a few
words.  Under the yellowish gray true loess les znother matenal very much
thicker than the former, ir part like foess but with cleavage that is vertical rather
than perfectly columnar, with reddish layers, with concretions often in well de-
fined layers dipping, locally, parallel to the bedding plane of the deposits,
Nothing like real Fontian clay is scen, the nearest being a reddish loess usually
apt to be in the base of the sections.  The writer tentatively calls it reddish loess
in order to distinguish it from the resl Sanmenian reddish clay and the pure loess.
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The fluviatile and secondary Joess:—Another type of loess, which &s
often refered to as Ruviatile loess is seen in the valley plam, distnhuted general-
ly in the depressed region. The writer holds that the Buviatile and the tre
loess arc mamly contemporancous deposits, [t is natural to suppose that a
formation which owes its origin essentially to a change of climate would pass
laterally into deposits of different character in places where moist condition sl
persisted.  Undoubtedly, after the loess had begun collecting on the greater
uppe terraces, streams, though sluggish, would, however, keep on flowing. It
was in this steppe condition, that foess deposited in the depression were inter-
mixed, locally, with gravel deposits and sand patcaes, while on the higher ter-
races the loess was not intermixed with othey matenials, thus, pure loess,

During this loess epoch. the broad Weiho was becoming smaller and
smaller as the climate was changing from moist to less moist. The derreasing of
the volume of the streams together with the ncreasing of deposition of the loess
would be a check to the How of the streams. The waiter does not believe that
the loess deposition had, at any one time, filled up and occupied the whole
valley and blocked up the streams.  But it is natunal to suppose that with the
aggradation of loess, some of some part of the streams would be occasionally and
locally blocked up. Where a section of stream was thus blocked, the river
passing for a while, would averBow at some point, scowring out a passage throngh
some lower places and might either take a new course over the valley plain or
divided inte tributaries, to unite again further down the plain. By its repeatedly
dividing and subdividing, flowing in the braided or anastomosing courses the
aver, thus, offered & chance of the formation of fuviatile loess over the catire
valley plain.

ft is important, to emphasis the origin and formation of the fuviatle
loess.  For the most part of the valley plain, the material seen may be classifies
under his name. It is important to nofice that eolian ¢rosion and deposition un-
like that of ordinary processes is not Bimited by basal level either temporary or
final.  On the upper terace the locss after deposition was constantly under eolian
erosion while in the basin the same material depasited was too readily intermixed
with any ather matesial transported. Thus, part of the thick formation forming
the terrace of the Yellow River from Hankukwan (B ) to Tungkwan and
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for the most part. of the material above the lower terraces of the Weiho valley
may come under the name fuviatile loess. Even Huang' “true loess temace””
of Ch'anshul where the city of Hsian is ditated is of the same origin.

The secondary loess, as it generally occurs in the depressed regions,
roughly between the 400-500 meter levels, differs from other facies of loess by
its location. Its colour, being dark gray resembles neither the typical loess ner
the Sanmen deposits. The tendency to form cliffs moreover leads every pas-
senger to call it loess.  But patches of pebbles arc often seen, and locally there
are different facies as being more or less sandy, sty and clayey though the foess
 character dominats. Being far less heterogeneous in nature, it i hardly suited
for the term alluviwe which might, otherwise, be apphied. -

Deposition and erosion of the altuvium and some resulting special features

As is shown on the map, the recent alluvial deposits are all concentrated
slong the courses of the Wetho and its faterial streams. Owing to the different
topography and distance between the latera] streams and the main one, the re-
sulting features are different on the border regions of the valley.

Natural levees:——Huang® says in his Memoris **On both sides of the
Pashui there are stight elevation of the alluvial plain which bound the course
of the river. The foundations of the big bridge Pachizo, are }aid on these
elevalions. As can be observed m the field, these elevations are not arificial
bank but are the natural levees of fully mature river.” It is brue that the ac-
ctnulation of the fine sand and silt deposits s enormons close to the lower
courses of streams, where deposition takes places a3 soon as the streams Jose
their velocity by spreading over the vast flood-plain of the Weiho valley. Con-
cerning the Pashui, the writer does not believe it is 2 fully mature tiver owing to
its present gradient. Bup formation of natural levees 15, by po means. impos-
sible it such a less moist region where the stream are subject to seasoual flood-
ings,

2. Hung  op. at p 12
3. Huang op. ot, p. 1L
4. Tem proposed by Prof. G. B. Barbour through personal communieation.
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Composite Jevee’:—However, the stweams, like the Chihshan, Fushui
{ FAREK ) and others coming down from the Tsinling vange with uneven
gradiant in the Weinan and Huahsien dismicts { H#ER E8 ) do not in the
real sense, possess any natural levees. There are banks closely resembling the
natural levees but their origin is complex and unnatwal. The so-called natural
levee have been formed after the courses of the streams were arhificially protect-
ed with. dikes. Lavees unmatwrally formed like these, with ther composite
onigin are therefore termed *‘composite levees™'.

Compasite topography:  While formetion of levees cither natural or
composite are chamactenstic of the constructive wotk on the southem border of
the valley, composite topography developed by the steeam action on the north
15 another characteristic feature. Examples of composite topography are com-
mon but the causes of the river rejuvenatien which s responsible for the topogra-
phical feature cannot be discussed here. Among many areas characterized
by such topography the Puchenghsien and Talthsien { XZHEE } deserve to be fist
mentioned. Thirty H east of the Puchenghsien, benches or tervaces which are now
~ from 500 m to 600 m above the level of the Loho { #¥ )} are remnants of a

broad Hoor of a former mature valley, Within this older velley which is about
& mile broad flows the Loho { ¥1% ) in an entrenched narrow channel, The
benches or the “great upper temaces’ as we have often refemed to m former
chapters constst chiefly of reddish clayey materal covered by = thin vencer of
- loess while the present channel is walled by secondary loess and alluvial deposits
(Figure 3). _

In the Talihsien { KXEE) very young “'valley in valley” forms are
seen, indicating that two cyeles have passed since the initiation of the erosional
stage of the Panchize or Huangho, Here, the Loho { # } flows in & namow
trench about 20 feet below the surface of the allwvial plain which is two miles
wide. A sirmilar feature is ohserved in Sanyvarhsien { =% ) where the Ching-
kuho {#%+%}) flows in a namow channel wrenched below the Sanyuan plain
{ ZER).

Dissected delta {?):  Along the south bank of the Lobo in the Chaoi-
hsien ( $28% ) and Talihsien districts there are sand hills occupying an area
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of approximately 600 square . As shown on the map, this sandy segion has
wughly given a trangulae shape which resembles the form of a delta. The
writer tegrets very mich that he did not stady it carelully enough to find if it
had the detailed structures, such as the top-set and fore-set, the presence of
which would prove the real essence of the delta and indicate the dizection of
the ancicat flows. Cenerally, the sandy region stands 20 meters above the river
hed of the Loho, which is flowing at the 350 meters level. The northem and
souther borders of the delta being dissected and drained by the rivers, Loho and

. Weiho respectively, have bren partly fixed by the growth of orchards and the
intensive eultivation by the natives.

Fig. 5. Composite topography of the Loho, st E5 | south west of the Fakhsien,
Bhensi, {sketch}

At present the ongin of the sandy depoat is uncertain. Considering its
location, shape and nature it canmot be better explained than by a dissected
delta.  Bupposing that during moist condition when the carrying and eroding
power of the rivers was much greater than it is today, the Loho and the Weho
would, naturally, carry more wastes and deposited them after they reached the
junction where the former mect the Huangho and where was, then, probably a
lake, serving as temporary local base-level before the wastes reaching their uiti-
mate resting place. Owmg to the lowenng of the local base.
level as either the outlet had been cut down or the moisture decreased, the delta
which was partly submerged, has been emerged and was exposed as a delta
plamn.  Again, either the lowering of bass-level or the increasing of moisture
would help straams to dissect the exposed delta.  In addition, the eolian force,
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especialiy in this semi-arid region, bave been an important factor in modifying
the topography. And in many places the sandy region, being subject to colian
action was quickly transformed inte sand dunes.

However, the possible ongin of the sandy area, described above is not
limited by the ideal delta formation. During the time when eolian construction
was dominant, formation of sand dunes in the low lying places is by ro means
impossible.  Possibly, the present sandy area might be originally & wandering
sand dune or dunes. The supply of sand was chiefly from the intermittent
rivers and hillside. Being accumulated m the semi-arid region, they were liably
left unfixed by vegetations and moving or dnfting forward leewardly.

The return of moist climate had checked 10 some extent the echian force
and hence the formation of dunes. The latters were more or less fixed. Clear-
ly, the growth of the rivers Lobo and Weikio {as a result of the rehum of the

rooist climate} has checked the dunes from wandering and highly modified their
shape into the present forms.

Either of the above hypothesis is applicable but detailed and careful
study is needed to prove or disprove.

DevELOPMENT OF THE DRamNace System
Surmary :

The initial Weiho valley was originated by the late Jurrasdie time after
the formation of the Tsinling range’. By origin, it is a subsequent valley. Latter
crustal movements had accelerated erosionel activity and before the present
graben was formed, the valley had reached its stage of maturity which we often
refer to the Tanghsien stage. The latter crustal movements were followed by
dissection of the mature surface and the establishment of the new drainage system.
A new cycle of erosion thus began.

The new drainage systert once established, remains.  Erosion {ollowed
by deposition and the local fuviatile and facustrine deposits were collectad ia
the valley. Movement of warping and locally faulting initisted another ezosion.
No socner than this erosional period Fad expressed its full activity it was stopped

% Huaeg ep. cit. p. 206, -
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by the loess deposition.  Loess, from that tume, has been the veneenny material,
the destruction of which by the latest erosional period has carved out the present
landscape.

‘Tanghsien maturity :

Considering the location of the Weiho valley region, which is about
840 kilometers distant from the sea, and at an elevation of 1000 meters {The
Tanghsien surface) above the sea-level, a reduction of the rock mass to a plane
is by no means impossible, but an clapse of time for stability of the crust, how-
ever, had not been granted.  The study of the topography in this region, has
shown that & pre-penultimate stage of erosion had been reached before latier
taultings took place. Much of the clevated regions had heen reduced 1o rem.
nznts forming the isolated uplands between broad valleys. These remnants
which are referred to as monaduocks are well presesved north of the Wetho
- valley. Even the Fenghuangshan { BUEH ) on the Shansi-Shensi border is
claimed to be oue of the same features.
Post-Tanghsien development. {Development of new erosional featuzes)

A. Anteconsequent streams: ~Any erosional cycle initated by crustal
movesnents like this, the inequality of the mitial sutface will give rise to the com-
mon features chamacteristic of the youth, for example, consequent fakes, con-
soquent falls, ete, The consequent and subsequent rivers to the carlier stages,
however, might not be diveried but remained in their courses as usual s and fivers
thus modified are termed ante-consequent and ante-subsequent respectively, Ex-
ample of these two types of rivers muy be illustrated by the Chingho, Loho,
and the Weiho, The former crossing mountain ranges and the highiand north
of the basin, with their hard rock gorges, locally, several hundred feet deep,
are entrenched consequents.  Whether or not the Weiho may be called ante-
subsequent is less sure. It might have been shifting its course, now and then,
from north to south and vice versa dusing the geological time but has always
maintained its course slong the strike and has never been stopped flowing.

Beside the Chingho and Loho, consequent streams on the Tanghsien
surface would also be numerous on the slope of the Tinling range. The main
valley along which the path to the sacred Huashan s buikt, surely has a com-
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plex origin.  This valley as well as other minor ones on this granite mass pos-
sesses precipitous chiffs hundred meters high.  Contrary 1o the sign af youth,
the main valley which leads to the sacred mont has a meandering course instead
of a straight one.  In interpreting these phenomena the writer agrees with Prof.
C. Y. Hsich who holds that the zigzag valley course which is a characieristic
of the graded and sluggish stream was adopted from the Tanghsien mature sur-
face and that the high cliffs ase primanly caused by the vertical joint of the
granite mass which is apt to collapse aftec being weathered or uadermined by
thver corrosion,  “'In that case, therefore, the rivers that have maintained their
courses on the uplifted areas cannot be strickly called antecedent. Bu, being
consequent on the carlier and antecedent to the latter stages of a single series of
deforming movements, are termed ante-consequents’ . )
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Fig. 6. Rectanguler pattern of Weiho drainage

B. Insequent streams:—On the uphifted regions insequent streams
were initisted.  They were waterfalls accidently started on any regions above
the fault scarps.  With increasing water quantity, chiefly from rain fall, these
waterfalls eroded hesdward into the inter Ruves and formed deep cavines and
gullies. Examples are not uncommon in the gramite mass of the sacred Hun-
shan, Any traveler who views the famous waterfall, Shuilientung { KT }
may appreciate the real work the waterfall has dane heside the beauty she of-
fers.  Steeams, started first as waterfalls along fault scarps where togographi-
cal adjustment is complete from the beginning, may be termed insequent.

6. Cotton €. A, Geomorphology of New Zealand, p. M.
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The drairage pattern:—The drainage pattern is very much emphasized
and controlled by the fault system. The maim and the lateral streams heing
rectangular to each other, the main patiem may be thus termed rectangalae
drainage pattem {sce hgure 6} or trellised.

The valley plain

The sbsence of the thick Pontian red clay and others may be logically
explained as having been eroded after the tectonic movements. Erosion CO-X
1sts with deposition. While streams were entrenching and eroding on the up-
lifted regions aggradation in the down faulted places was undoubtedly rapid.
It is provable that underlying the present valley plain thick beds of reworked
Focene material may he found, provided latsr erosion had not completely swept
all thers away. Thus the history of this Graben valley is very old.

The Weiko

’ The Weiko is by ongin mainly a subsequent river, taking the advan-
tage of the weskness between the highly folded granite gueiss and schists and
the resistant formation of the Sinian and Cambro-ordovician systerns.  The
Weiho valley running parallel 1o the strike is, thetefore, a longtudinal or stake
valley.
Times of aggradation

Following or contemporancous with the erosion was the deposition or ag-

gradation. At last, during the Leginning of the Pleistocene time aggradation took
place of erosion and resulted in the formation of thick gravels, sands, and red-

dish clay Joam. In general, this deposition had built up the frame work of the
pleins in the north China and it has been specially prominent in this region,
Detailed stratigraphy of the younger rocks along Western Shansi and
northern Shenst has been deseribed by Tiethard and Young’.  They established
‘a formation which they call “'reddish clay™’a name suggesting a formation be-
tween the loess and red clay., Similar occurrences have been reported by dif-
ferent authors in other parts of north China. The writer during his trips 1o
Tatmg (XEE) and Jehol {#H) with Prof. G. B. Babour had

the chance to visulize the magnificence and significance of this Formation.

7. Mem, Ceol. Surv. China, Series A. No. 8, p, 2.
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~In general, this period of aggradation was universal throughout greater pant of
north China,

An erosional period was introduced after the deposition. It was a
vigorous etosional period as it has been recorded op the rock temace cut zlong
the Huang-ho canyon to be 50-80 meters deep.  The same record is seen along
the Chingho canyon noith of the Chingyanghsien where gravels of Ssnmen stage
aze hanging approximately 20 meters above the enttenched terrace.  Vigorous
as the erosion was, it did no more then removing the valley gravels and cutting
tock terrace to moderate depth and was then stopped by the loess deposition.

The loess deposition:-—This deposition has hiled up the entrenched
Sanmen gullies and smoothed up all the iregulanity of the surface. Here and
there, during the loess spoch, except on the high peaks of the mountain ranges
and the streams that were sluggishly flowing, loess was probably the dominating
deposit. Descriptions of the loess will not be repeated here, but one thing
we shall emphasize is that the loess is just a venecning deposit.

Postloess erosion

This Post Loess erasion or Panchiaa stage is responsible for the scenary
in the Loess park of the north western China.  Many of the fillings were then
reexcavated and rock terraces were cut from 10-15 along the Huanghe course
near MHoshan as recorded by Teithard and Young®. The same temraces are also
seen in the Chingho and Loho valleys in this region of the central eastern Shensi,

StammaryY AND CORRELATION OF THE PHYSIOCRAPHICAL STAGES

In order to avoid repetition, the physiographical stage observed in the .
bower Weiho basin will be given in & very summerized form. A series of
disgrams {Sgs. 7-12} is added to Hlustiate the relationship between the super-
ficial deposits and the landscapes. It is important to keep in mind that the
observed facts may not always coincide with theories ; aed local difference may

be present though the sequence of the major events so far studied appears the
same in each case, .

B, op. o, p. 29,
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This following chronclogeal table®, showing the stages of erosion and
deposition applies only to the present region studied.
I. Peitai Pencplane—not identifable

2. Tanghsien matwre suface—remarkably well developed between
the 700-1000 meters level on the slopes of the mountain range.

YT Paote red clay deposits—not much preserved ; faulted.

4. Fenho dissection—Vigorous and univemsal; responsible for the

 local drainage system,

SO, Sanmen deposmen-mﬁucﬁest formation ; upper poriion possibly
eolian,

6. . Chinghsul entrenching——continued for a short elapse of time.
7rerennn. Malan loess deposition—extensive ' "

8. Paachiao regtaﬁmg—t&pnmfbie for the present river courses;
gravel deposition.

9. Recent stage—Intermittent trenching and deposition

(1} Tonghsien mature surface: The Peitai peneplane gives rio-evidences
of its presence without 5 caveul tracing of the whole area studied.  The Tang-
hsien mature swfsce is well preseved. The highly trenched swface above
the Tonting ftault scarps and the monoadnocks half covered by surperficial de-

posits porth of the Weiho mentioned in former chapters fully indieate this md-
ture surface. l

{2} The Paote. stage: " The recognization of the Pontian deposits
is unfortunately not based on any fossil evidence. This formation 15 seldom
over fifteen meters. In many places, where it might be expected, it may not
be seen at ell. The absence and scantiness of this {mmatmn may be explained
as ‘being highly eroded.

{3) The Fenho stage: This erosional stage is planly shown by the
nver valleys, especially that of the Chingho and the Loho. These rivers had
all mitiated and developed their valleys during the Tanghsien stage of maturity.

9, Tablc adopted from G, B. Batbour's “The Geclogy of the Kalgan Area’.
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The Post-Pliocenc uplifting renewed their erosional power and bedrocks were,
then, dissected in places to a depth of several hundred fect below their old ma-
ture surface.  The present drainage system was then established.

() The Sarmen stage: Paleontologically, this stage may be divided
into the lower or Nibowan substage and the upper or Choukuatien substage, but
as time did not permit carcful study in this tegion, the wiiler is unable to give
any detailed description. It is important to siatice the difference of thickness of
the deposits here preserved and elsewhiere in the Nogth China Plains.  The wp-
per part of this formation, is seldom seen on the coastal plains 0 north
China. The unusual thickness of this formation cannot be. explained without

some appeal to cither a long duration of crustal stability for the complex process
of deposition or an escaping from being eroded.

{5) The Chingshui stage: Considering the preservation of the thick
deposits of the Sanmen stage, the Chingshui stage if it did exist should have
been very much brefer than the Fenho. Removal of the Sanmen deposit by

the Chingshui erosion is not very remarkable cxcept in river valleys.

{6) Malan stage: The loess, as s name mplies, is believed to have
been deposited mainly by the wind, Henee it is not limited to cither depres-
sions or high relief. However, it did not, cuce, at any ime, 6l up the whole
valley. Facies and mode of formation of the foess have been discussed in
earlier chapter, and need not, he repeated here.

(7} The Panchiao stage: This stage is responsible for the destruction
of the loess mantle. Causes of the erosion ase probably climatic. The retumn
of moist condition with an increased amount of precipitation senswed the
erosional power of the sluggish streams.  Soft as these deposits are, rivers soon
entrenched their new channels, and gorges and gullies were then carved.
Though, there could not be anything as to the change of the base-level but much
of the deposit was, then, eroded; and hand i hand with the destruction of
the loess mantle there took place the construction of the alfuvial plain.
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Figure 7. Loess and its basal gravels. Yeohsien, Shemsi {sketch)

Figur 8. Loess and it basal gravels underlain by Sanmenian jake beds.  Weinan-
hsten, Shensi {skretch} '
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Figwe 9. Natural profile of the Pashis velley, Jooking southesst From the Shihli
Hutsun, Shensj fuketch)

Figwe 10, Cross section of the Pashuj valley at Hsingchichchan, Shensi,
"Fomatiens: {. Sanmen deposityreddish lay lowm, concrations and fake beds.,
2. Lows.
3. Pashui river deposit,
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Figwe 1. Loess gorge in Machiako 25 §i east of Hsiao. Dotted fines showing
reddish bundings parablel to the bedding plane of fie depasits.
tigs are approximately 6.7 meters apart) {sketeh)

Figure 12, Vertical wall and reddish bandings of loews in Machisko with dwel.
lings excavated in between the Jatter, {akateh)



