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disticts. A number of fosst remains including fish scales, plants ete. were dis-
csovered, and on basis of this discovery, Bt has bemn possble for him 1o axign
appropriate geological ages to the different formations which kave unfortunately -
been altogether misplaced or aeglected by the previcus study of the Amencan
_geologits,  Wang has made alo interesting cbscrvations on the physiographic
developmest of the Yellow River btween Shans and Shensd, a study of -
miense value to the well understending of the geomarphologic fratures of this
' Tﬁeayﬁmﬁcmﬁ:c}zmﬁedmduﬁngthemmbyT&bud
and Young of the Cenoznic Reseinch Laboratory bas contributed a great deal
. momhoﬁdgemﬁe%mﬁcmﬁmhymdphjﬁﬁmpﬁtﬁﬂmyhﬁmﬁl
China. Their aonograph on the pre-Locssic and podt-Pontian deposit in Shans
mdﬁhmsiisofwﬁmimintmwi:g‘ima]i!hefnﬁdamqﬁaifuhwlﬁcﬁmaq
be wed for fwther research.  As their fickd was Smited 1o the, extrame north
of Shensi incliading Yulin and its adjeining districts inflormations in regard to oo
tral and southers pant of the Noch Shewsi bisin temained, therefore, stilf m-
During a field tip® which tasted hom Aug. T to Sept. 14 in 1932, the
writer accomparded by Dr. K. 8. Yang & Mr. P. 8. Hu had the oppoctunity to
sbaerve in a rather hasty way some of the major geomorphologic featurss of
Nottk Shensi.  Recmne of the limited time at odr disposal, we could pot make
detailed observations as. expected, Moreover, it is to be regretted that the
Jdetermination of elevation of differemt place—an "ohservation of Aimdamental
© importance to geomorpholagical study....could enly be made by barometric read-
ing and which owing to the frequent Auctuation of atmotphenic pressore i wot
always reliable. - .
3. Weny, C. C., Phyviographic bisacy of the Yollow River between Shansi sos
Shensi, Bull, Cet, Soc, China, Ve, 1V, 1025 ». 87,
4. Toithard de Chardin and €. C, Yoong, Preliminary cbservaion op the pre-Locavic
snd posi-Pontian formation in weiters Shansi and nosthons Shenst, Geol, Mem,
S, A, Nu. 8, Geol. Swrv. Chiza, 1939,
3. Thh wp was made under the joint apices of the Shersi fodumdal Tnspection
paty and the Geological Smvey of China.
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- The wiiter wishes, 10 express his sincere thanks to Pr. K. S, Yang and
M. P. 8. Hu for many of their criticisms and helps during the entire field work.

. 2. GENERAL TOPOURAPHIC FRATURES,

As hae been very well defined by Fuller and Clapp® nuith Shensi 3 a
topographic as well as a geologic bagn.  In epite of the fact that the geaczal
level of the basin is reptesented by « Rat-topped and at roany places much dis-
sected plateau, yet it is sumounded on sfl sides by movntsin ranges of highes
velicf. Thus to the east. it is bomnded by the high mowtaine of westers, Shaved

" abd 1o the west, it is himited by the broken north-south wnountzins of east-contral
Kansu known under the eollective viame of the Lungthan momntain rnge. To-
ward the north the basin swhace gadually merges Tnto the sandy waste of the
rdos and is approximately limited by the great loop oft the Yellow River,
By Fuller and Clupp, the southers liat of the basin was set at not far roith of
the feult front of the Tahua and Taingling mountain ranges, but in a suiclly
physiographic sense, the Weiho valley is of differemt origin and should be
separted from the baste to form a disiact it by itself. Therefore, mocording
1o the wiiler's opinion, the southem sim of the basn must ke at south of b
{ B# ) and nocth of Tingkuan ( EIH }, where the relicf is distinely bigher

than the genern] level of the basn, and mereover, the surface is composed of -

the solid rock formutions without the covering of any younger Cenozoie deposits.
According to the geological traverses made by the American oil geologias the
same condition wes found at northwest of Hancheng which evidently represents
e eastem confinuation of the southem fim porth of Tunghvan-and i fo be
further comected with the casten rie in western Shansd,  From topographie -
copsiderations sbove sketched, north Sheas represents thevefore a typical basin
which, aceording 1o the Amencan geologists is approximately 100,000 square
miles in arca, byt sccording fo our defiition with the exclusion of the Weiho
valley, the remaining area is abont 90,000 square miles.

The basin has been Blled up by 4 mighty sequence of unconsclidated

materal ranging from Pliocene to Pleidocene in age with » thickness of more
than two hondred meters.  The surface of the hasin & as 2 whole remarkably

& Foller sod Clapp, Lec. at. rp. 285,
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uniform in elevation; it varies from 800-1,000 m or more abiwe the sea level,
At places whers dissection s not 10 extensive, the surface of the basin lnoks al-
tmost ke a perfoct plain of aggradation as can be seen for fstanes in the vicmity
of Chungpu { %K } and Lochuan { ) districts.  As a rule, wherever a
prominent river velley is approsched, the elevation of the basin surface. becomen
gradually lower, and after having acrossed the valley the clevstion dowly in-
creases again, Thiy feature can be best observed slong the route from Ichun
to Chungpy and down 1o 1he bottom of the Loho { 1 } valley wheee & slow
i:utsteadydmmine!maﬁdnmbemﬁm&onmoﬁhmiwa}moﬂpuf&:t
plain of aggradation. After having passed the village' Chiaokonho { I )
the junction of the rivers Lobo and Hulobo, { MZ55 ) and having ascended 1o
the top of the wpland, the general clevation of the surface becomes ; i
again either toward porth to Lochuas distrie) or toward norhwest.

Above the genem! Tevel of fhe busin theze riscs ot several places rock
monadnocks (Fig, 1.} oo which the sperficial Cenozoic depasits are eithes
absent or extrenmely thin. Two such prominent monzdnocks were found at south
ofFudﬂ:(ﬁﬁ}}andYﬂi&ang{ﬁﬁ}wﬂ:dmmgingfromnﬁ[}m
1500 meters.  Ancther menadnocks of perhnps considerable dimension was
found at 5, W, of Fubsimm and N. E,. of Lochuas, Fhis & indicated by its bare
rock surfece and also frons its stight higher zelicf as compared with the surround-
ing country, In his recent journey in the districts of Yenchusa { BIG) and
Yencheng, C. C. Wang noticed the same condition betwees: the two regions
iunmﬁ.wﬁmemmamudw&rmgcﬁmmﬁmﬁﬁmmﬁ:
mdwﬁchhm&dmhthcmeaﬁméonulhecﬂmmiwctcsaiﬁed,-

“The basin has been’ dissacted by a great system of va.lfcys dated either
before o1 after the Sanmen stage together with gorges and tavines which have
been cut by very recent evasion. The extent aud depth of the recent dissaction
varies peturally from place.to place; along the route from Jchon 1o Chungpu o
from Lochuan to Paotzetao { f3F81 ), the badn seems to have been only
slightly dissected, so that plateay remnant of great extent was found and which
gave to the traveller the impression of an almost perfect plain,  Further tovrard

7. Onl communication,
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north, the dissection seems to be wore and more advanced, as, for nstance, in
the zf:gion of Fushilt and Yenchang where pesfect upland olain of any grear
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eXtent I ecarecly to be found., The depth. of dissection varies from a few
ricters in the miniature gullies of recent date up to 200200 o or mare in these
promincat valleys of much antiquated date. , :

The elevation of the southern rim of the basin has been meaured ocly
af south of Ichim, which waries $200-1400 m or move. As ton be seen on the
pass of Kuchuanling RLH ). the top of the rirs range exhibits generally an
wiform clevation which exteads for quite 4 grent distance sither toward west or
to cast. "This nearly peneplaned srface can be conelated with the Lulisng stage
of C. C'Wang! ' R '

Both the £m tanges and the monadnocks supports usually & Toxurant
vegetation, When loess mantle is whoeat at at south of Ichun, e sofl is largely
of residual origin. The vagetation & composed mostly of shrubs and grasses but
forests are alio found at several places, a3 at portheast of Lochuan, & Kanchuan

## ) etc.  Since precipitation is generlly atpler on highes devation then

.on the fow land, & mote decomposed and consequently more fertile soif 1o sup-~

pott a more extensive growth of vepelation is therefore, nothing bat quite ex-
pectable natvral zendty, ’

3. STRATIGRAPHY & STRUCTURE.

The geological formations of sbeth Shensi basin st sather simple; they
may be divided into two eategores as follows: : _
_ 8} The sofid rock Jormations:—This is to indicate sach well con-

solidated strata of older geological age. In asceoding order, we have encounter-
ed slong cur soute the following formaons:

3} Ordovician limestone wops out between Tunghuss & Yachsien
(M}, According 10 K. P Chae® the same is found east and west of
Puchenghden ( B4R} The cutcrops usally represent faulied monadnocks
in the loess upland or loess temsce,

8. Wang, C. €., Emplanstion 1o the Taiyuan.Ylin sheet, Cicol. Survey. China, .
- 38, 1926, B
9. Chao, K. P, Geology of the fower patts of the tivers Thin & Lo 1a Shenat peo-
vince, Convibutions No. Zh, Notionat Ren. Inst. of Geology, 1931,
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B} Peomo-Carbonifersis coal measure :—Outerops of this farmation aze
mumeroys among the rim-tanges of the basin, We have examined, however,
only two Jocalities, namely south of Tungkuan and west of Halangning { #5585
i Sharsd province.  Several coal seams are prosent which are being mined by
native pix,

@) Pemo-Triassic red sandstone & shale Jommation: —This was colied
by the American geologist the Puhsien formation, During one excursion, we
have crossedd it at two places; the one was at ponth of Tunghuan which s com-

 pamtively lmited in extent and the other alorig the Yellow River gorge and eat
of it ds far o3 to Hslangning district of Shansi province. '

v} The Shepsd formation: ~The Sheasi forroation originally named by
Sowery” of the Clark expedition in 1908-1909, was redefined by Fuller &
Clapp as follows: It 15 & "great series of shaly or platy sandstones, with Joeal -
limestones, shales, coals, and an occasionsl massive sandstone, whick ovelies
the reddish Puhsien formation and undedies the Anting Bmestone and Ichun con-
glomerate, or when these are sbsent, the thick false-bedded Lobo sandstone.™ -
Aa to the geologiea] spc of the Shens formation, the American geologisty Jound
no evidece ot all and in their wpublished report hended o the Chinese
Govermment, this foriation was even dssigned to Carboriferons.  Plant fossls
indicating 2 Mesozole age was first discovered by C. C. Wang in his finst journey
1o northém Shensi-in 1923, ’ ' :

Within the a8 traversed by us the Shensi fpmmation is the miost wides
spreadd; 1t forny the sock groond of the posth Sheusi basm on which the im.
mense sequrnce of the Red Clay, Reddish Clay and the Loess mantle was de-
pasited.  Besides a pumber of plan? fossils found near Chumgprr snd south of
Fuhsion, we discovered also a Cyrena and Ssh-scelc bearing black shale at 8. E.
of Yenchang. Sioee about 2 ke east of the black shale Hos the Yellow River .
gorge In which red shale and sandstone of Permo-Trassic age is sxpoted, 10 we
<an conchude that this shale I question must lic very near to the boltoin of the
Shessi formation. During their recent joumey to Shens C. C., Wang & C, H.
Pan discovered again several horizons of plant foasls. Al these fosils are under

10. Cluk R, S. wnif A, de C. Sowerby, Tlrsogh Shenkan, p.. $16, 1912,
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Fig. 2. Ceneralized section of Noth Shenst Basin, Wt Meotamarplic rocka of Alpenkisn
Palsien wries, Ji Jurasic Sendsions md Shale, the Sl seien, Pp.
study from which it it hoped that the exat age of the Shevs formation may be
determined, Aacpamepapuwﬂibepubﬁalm&by“fmgmﬂf’mh&c
" Bultetin of the Geological Survey’ on mere detailed straligraphy and the oil
bearing feature of this great formation, . \ .

b} The supecicial, mostly unconselidated Cemozsic ‘Deposits s . Vfp-
conformably overdying the older solid rock formations % a thick sufucnce of
Cenozoic deposits in which the three following formations may be subxdivided s

.- B Red dlay of Pliocene age:—This is eotnposed of red clay, red sand
and 2 layer of basal conglomerate which i unusuatly compact.and well comsoli-
dated. The whele formation msasures only 30-50 m in thickaess. § rests
uncanformebly on the esoded surfaces of the Shenst formation ot in the Yellow
Riser gorge it rests on the Permo-Trinssic red sandstone and dhale.  Ibx contacy
with the oveslying Reddish Clay is also an irregular one and at many places,
especially slong the recent river course, the contact is often marked by & layer of
gravel containing abundant pebbles of tolled Kue concretions. .o

i} Sanmen Reddish Clay of Pleistocene age :—This s by far the most
abundant and impostant wicohsolidated deposit in the nonth Shend basin, It i
composed essentially of loam or Joamy clay of brown to reddish brown eolor,
Without careful stady it is often difficull to distinguish it From the true foess

- which assumes in most cases, however, a grayish bnt.  Another characteristic

featute is the presence of an wamsually abundant amount of ime concretions which
occur either in nodular, lenficular form or in wregular shape of difficult deserip-

Hoa. The concretions are often ananged in layers which are parallel 1o the
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Berth  Shensi Basin

" age. O, Ordovicien Fwestooe, Tp, Trinssic purgle sandstons nd shale, the
Pactch Red Clay. Pa. Sonmem Bodfih Chy. L. Losss. Al Allvvius,

bedding plaves of the deposit.  Except Helix shells we have found no other
fossil remaims.  Basal gravel composed of solled Jimy coneretions ix geosnlly
present especially along the present dsainage course, but wha this is absent, the
cotact with the mdedying clay becomes genenally undistinet. The thickness
of the Rn&hsh Clay amounts to 200-250 m. :

#) Lotes:—The tue Loess forms umally a thin mantle covering on
Savmenian depasits or soid rocks of different ages.  To the repion studied, oo
i oess with & thickeess of mote than 50 meters was observed.  “This statemesnt
seemi 2k Bt onexperted, snce almost everywhere on the top or on the slope of
thee hills i the basin, loas is usally present, Fhis univeral occumence covering
the mndesdying Sarmenian cley ensy makes people think of the whele hills to
be made up of foess cnly: Thia becomes the more so when the Loess of the .
wppes slope is washed dows by erogon and depodted in the lower slope as
umduy loess. However, wherever o gulley is found or the supsficial cover-
ing has been avashed away by rainfall, the Reddish Clay will be exposed.  Thus
wie bave often ween spots or patches of Reddish Clay lying seattered among an
otherwise homogencots wantle of gray Loess. -Aside hom its distinct sray
color, the Locss 1s characterized by an often well developed verticel clesvage,
and the presence of ime concretions umally of wuch wmalber size and less
regolar distribution as compared with these found in the Sanmen deposit. At

meny places » basal gravel of the Loess i¢ found in which solled limy concretions
from the chief constituents,
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The geological structme of the basia i rather simple.  The whale
Cunozoie. formations have suffered practically no erogenic movement, so 8t fo
remaiss in most czses in almost perfectly horizontal pasition except i local eases
where these deposiiy Banking on old land of o the sdope of monadnocks, show
some initial dip amounting to 30°. Distnct dip i3 however found in the under-
lying solid rock platform; this varies from exiremely slight inclination in the
Breatex part of the basin propes to proseunced disturbance shows by sharp {old-
g and faulting in the mountabons arex which borders the basn.

we:sttiipofs.fm&wmmm:xmvemasfuum&:ém
border of Kansu provines. Thas"indicates that siriserurally speaking porth
M@onmmahmmm&e@m]mcmumm
. wb«:tepeatqdinl_(am.ﬂwm&naf&ebasinmyhvcb@cnl»aﬁw
2 fault, ) . .

From the fagt that Cretscenus strata {The Anting Hrestone or younger
formations} are fofdiy together with the upper Jurnasic Athe Shenst formation)
as well as older ones, the dute of folding way be fxed as post Cretacenns of
ealy Tetialy. The movemet ‘was an extremely gentle ope in this 2rea
tetembling i somse respects an epirogenic uplifting,

4. THE TANGHSIEN EROSION SURFACE,

Below the wurface of the dissected Cenoroic covering is the buried
beveled surface of solid vocks which in the basin proper couiste essentially of
Mesozoie sediments while in the border tanges older sediments ranging From
Trinssic to Carboriferous.  The depth of the rock surface from the basin leved
naturaily varies batwesn wide Yimite and much depends of course on the altitude
of the surface. However, if the shsoluta clevation of the rock surface be
considered, it Is found that fts surface 3 geneally represented by one of mild
relief marked by rolfing hisls and smooth valleys; this is the Tanghsien erosion
surface of advanced maturity {Fig. 3). ' o
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Fig. 3. Profle of = tibstary of Labo showing tho fat Tunghsicn Ercsion Surface. Js,
Bensi Series, Pp, Pacich Red Cloy. P Sanmen  Reddah Clay. L
Loess,

: As has been stated above the gencial contous of this older rock surface,
i. «. the Taoghsien erosion surface conforms to a great extent to the present

- drainage system of the basin.  Thus this older surface slopes toward the bottom

of every existing valleys such a1 loho, Yenshum, { FEX} Yiesyeshn
{BEK] ete.  Ds colutionship with the Yellow River course 35 cspeciatly
well marked ; thus the Tanghsen surfuce dopes from 800 o 500 m in the central
portion of the basin from Fushih to Chungpu down 1o 500 m slong the Yellow
Riser.  According to Fuller & Clapp this same rock surface in west Shansi
mounlain stopes frome 1200 or 1500 m to elevations of 900-700.m al cor-
responding poitions of the rver.’ Acomrding to the same avthors this rock
sirface slopes in southeastern direction towards the Yellow River from 1400 m

_ in N, W, Shenst and from 2700 m in Central Kanki to 760 m along the

This wumiform but gentle dope of the Tanghden surface toward the
Yellow River as well as to any of the present river valleys poinis conclusively
that the major dreinage system was already well established in the Tanghsien
epoch, This conclusion on the existence of an initis! Yellow River dusing
Tanghsien stsge closely agrees with what has been expressed by C. C. Wang,"

H, Wy, C C., Physisgraphic hisory of the Yellow River between Shami and
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who based his study, chiefly on his observations in the Yellow River gorge itself.

Aothor characteristic feature of the Tenghsien etosion suwface of gorth
Shensi basins is the existence of numernos rck wonadnocks, some of them are
of comtidersble wzes. The high elevation of aych monadeocks is being
reflected even on the present Tand surface and by such they can be easily reognie-

edinthe ficld. In clevation these monadpecks vary from {000 to 1300 meters
above the mean sea fovel, ,

3. THE POST TANGHSIEN EROSION CYCLES,

The post Tanghsien ercsion cycles in the N. Shensi region are
represented by the following stages:

{1} Paoteh sage:m.On the Tanghsien ernsion surface, the deposition
of Pliocene: sediments with a Tayer of basal conglomerate ook place.  This
it sow known as the Paoteh stage. The Paoteh sediments was of. much
greater thickness ‘than # s now but becanse of the loter erosion, especially
during the next. cpoch of the Fenho stage, a greater part of them has heen
swept away so that pow there remains only a thickness of about 50-80 .

{2} Feoho stagei~wThe Feaho stage &5 characterized by vesiical
citting of immense scale initiated cither by the lowering of the base leved or due
to the uphifting of the region.  Jt i especially felt along the Yellow Rivers to
this vertical cutting is due the present magnificent gorge of the River.

An ideal profife of the Yellow River gorge st Wokos Watedall® i
shown in the sccompaniad sketeh (Fig, 4)." From this sketch, we can see that
the depth of the gorge measured from the base of the Paoteh gavel o the
bottom of the river valley amounts to about 160 m. Fuller & Clepp gave
similar amount of 152 m, The width of the gorge hus nol been accurately
measured ; by estimate it amounts 1o sbout | b,

2. A doniled topogrphic map of the Wikon waterfalt bas beea recently made i;;-
5. T. Prog. member of the Caologicad Sureey of Ching, whoss report containing
numerous fopographic and hydographic data is now in pteparstion.
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Fig. . Mdeafived Profle of Wakon Fell ‘on Yellow Rivwr. Tp, Pubsien Saochtons
and Shabe, Pp. Pacteh Gravel, L. Losas, -

Gorges with rock oliffs of 50 m or moze in clevation were also observed
along the valley of Laho, Yeothut and ther wibutaries. These gorges cor
tespord also to the Feaho cutting. _ ' L

Theé cxistence of a period of post Pacteh erosion i further indicated by
the coturence of & hasal gravel in the overlying Sanmen Reddids Clay as well
23 by the reduction in thickness of the Paoteh Red Clay stsclf,

{3} Tringdhui stage:~The sccond period of erosion which took
place since the deposition of the Senmen red elay and comesponding to (he s
called Tuingshai stage is also of grear huporntance in the north Shepd ‘basin,
Pedinps oil the prominent dramage spstem as Lobe, Yendud cte. were first
brought to their présent form ever snce the superficial flling of the Sapmnen
- Reddish Clay was remaved. This peniod of removal of the Sanmen Reddich
Clay conespondds to the Teingshai sage.  Whether of not the Yellow Rives
gorge had also been entirely filled by Sanmen red clay snd became first exposed
by the Tringshui stripping is yet unknown. Loess mantling or capping tock place
chiefly after the Teingdin stage, i. . it deposits or flls on o land sutface practi-
cally identical with the present one, ) '

{4} Hwangho stage:—The thid period of crosion consisting
principally of a vertieal cutting is sl well developed in the région sudied. - It
is most marked, however, along the Yellow River gorge. - By its achivity, the
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bottor of the valley was hurther entrenched down to about 10 m o wrore.  This
smalt 'gully was called by C, C. Wang ®, the Hwangho stage. 1t is chiefly
due to this deep renching that the famons waterfall at Wokou ( it } was
formed, Neady alf tributaries of the Yellow River was marked by smilar
docp trenches, the depth of which varies from two to five metess or more, A pew
base level of evosion was thus inftiated and sines erosan in mow just in the begin-
ning, the-Thaltoeg presents & very imegular and weven profile so favorable o the
development of waterfalls, Thus in the lower part of Yendhw and Yuenyangshut,
watesfalls are of froquent occimrence which together with the magmificent rocky
flars, the averhianging cliffs erc, makes the region abundant in beantiful wenery.
Similar trenches of varying depths wem also ohserved aloag the rvers Lohe,
~ Yichuand, etc, and their tibutares.”

3 Come of Huwamgho trenching:—The cause of the deep’ renching
during the Hwangho stage may be explained by ather of the following three

ways: - :

Bytiltﬁxﬁﬁpimﬁan.am&:gmupﬁf&ngmﬂgtomm! tens
of metess may be assuned for the whole or & part of the north Shensi basiv, By
this nplifting erotion was then revived, and new trenches formed which ent deeply
and vigorously into the floor of the older valleys. This was the explenation of-

fered by C. C. Wang in his study of the Yellow River gorge between Shansi snd
Shensi.  Field obsexvation gives however no positive evidehce of any warping o

uplifting.

- The second explanation may he sought in the change of climate, De-
tailed study of the Cenozoic deposits i northers China has made many suthors
to belicve that such a change may have really occurred during recent gealogical

time. Thus it is belicved that from Sanmen to Malan epoch, the climate become

more and wmore dry resulting in the widespread deposition of Loess aed from
Malan to Panchiao epoch {elosely sonesponds 16 Hwangho stage), the climale
changed again to a more humid one which thus made pésible the. vestizal entting
and trenching into an already existing valley floor of older stage.

As 5 third possbibily, revival of crosion may abso be accomplished
- by the increase of water qeantity resulling from . capture of the northem

3. Wang €. C. L. 1.

-
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pat of the Yellow Riva by the Sosthem osc. The peculiar foop-fike
course of the Yellow River and the sharp bending at the south ead of the camyon
course between Shans and Shend has slways been o puring problem to geolog-
ists. An old, but quite a plaushle hypothesis wos that the great vorth-south
tonrse of the Yellow River came 1o its existence oaly since very recent time.
Fonteily the north part of the river flowed to nonth, while the southem part went
1o twouth and between these two segments 3 water shed existed.  There wes
therefore comtant stroggle in bead-ward erosion, and eventually 2 stage was
reached by which tie norther segment was captured by the southem ene.  Since
* the capluring and mingling of these hwo originally sepaated pants of the Yellaw
River, water quantlty in the lower valley became suddenly incressed, and pro-
bably to this sudden incyeass of the seenm fow is due the revival of erodon with
ils cobsequent owering of basc leve! sod vigorons cotting of new wench. Should -
the above explanation be accepted, then we tould consides the capturing and con-
sequently the Formation of Yie N. 8. course of the Yellow Riter aceomplished
shotly before the Hwangho stage. E

© Asto the eastward continustion of the ald Yellow River and the exact
cawse of the capturing, there reiny much to be discumed. It is suggested how-
evey, that the great basaliic eraption in the Tatang-Fengchen area may have acted
s obstecle to deviste the old course of the Yellow River which they flowed
eastward from the Paotou-Suiywen area and thence connected further east with
the preseait course of the Yingtinghio. This bypothesis was long sgo propozed by
Pumpelly, but its probability is by no means affectsd by some of Pumpelle's
arguments which ane disapproved by more recent researches. 1t s evident thay
what has been discossed i meredy & liypoahesis and much more Seld work i
needed hefore the present problem can b adequately solved.

(i) Comelwion of the Hwangho Stage: In the Tachingshan region
which it located abowt 200 ki nosth of the Shensi basin and lying will in the
drainsge area of the Yellow River, C. €. Wang' ohserved similar phenomenon.
of deep trenching to which the name Hwangho stage was sgatn applied.

From a puredy geomorphological sense, the Hwangho stage can oo deubt
be corelated with the Panchizo stage which ix so widely distibuaed and well

. Wang C. C. Geology of e Tachingshon coal feld. Bull, Ceol, Sczv, China,

No. 19, 1928, p, 15, '




igh Balletin of the Geologicat Society of Ching

recogn;miin Nowhers China,  But the present writer aill favour the use of the
name Hwangho stage 1o indicate such deep trenching developed I the upper
course of the Yellow Rivei!l and its tributaries Tor the following reasons :

While the causc of the Panchiao culting can probably be attibuted to o
recent warping or a change of climate or both, it is mere difbeult 1o sxplain the
deep trenching in the upper Yellow River area and its bibutarics by the same
Panchiao uplift, so that the third explanation as discussed i the Previons para-

“graph may still be accepted as  plausible hypothesis.  Should this be trae, then
the formation of the Hwangho vertical cutting awed really to 2 different

origin from the Panchiss trenching, & fact well justifying the wse of a scparate
" name in order to designate the Jost crosion epoch due to the regional morphogenic
development i this part of dhe Yellow River valley.

6. DEVELOPMENT OF THE DRAINAGE SYSTEM.

From the sbove disevssion of the geomarphology of the porth Shensi
basin, we.may anive ot the following tentstive conchugons o the snccessive
siages in the devclopment df the drainage system:

1} The present rivey systam of North Shensi fncluding the Yellow River
follows niote or tuss closely the imtial valleys or Aver courses existing during the
Tenghsien stage; _ -

Evidences:  Oceurrence of basal conglomeate along most of the dvers
and the sloping down of the oldey rock srface §. o the Tanghsen surlace)
toward the bottom of the valleys,

2) The entire North Shens basin including Yellow River was SHled up

by the Red Clay. Monadoocks of the Tanghsien surface almost dissppeared
at this dage. .

3} The Fenhe orosion & cutting uncovered most of e mqm&;ecks B
made deep gorgss ol the Yollow River and its inbutades,

4} Deposition of Sammen Red Clay has again filled up the entire con-
figueation of the Noith Shensi region.  Whether o7 not the Yellow River gorge
was also filled up by the same is yot apen to question.
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5} The Teingeh Irmdﬁx;g alter Sanmen deposition was responsible for

the bringing up to their present shape of most of the drainage system in Nowth
i Basin, '

6} The depesition of Foess was only 1o cover & part of the top or slope of
the already disserted platesu. It has nover suceeeded 1o fill up the entire Jand-
seapw. .

7) The Hwangho treaching was prohably brought about by the general
lowering of the base lovel after capiuiing and the formation of the prasent Yellow
_ River. . ) ' _

8) Any teuce of warping of the entire North Shensi basin was ot obsere-
od, It is thaclore diffiendt to exphin the development of River System by sich

oveneat.
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Plae §.

Fig. (1) A witical place in topogmphy which thows the and of the Weiho
graben snd the beginning of the loess termce. Abowt 40 I N. of .
Sanysanbaien, Lecking N, . ’

Fig. &) A iypical vicw of the Shensi formation vehich is composed rsseatially
of aftemating hard and soft sandetone or dhales, which mskes the
fevelopment of waterfall & special favor. Noficw Bt the fall has
“already cut sway the upper massive layer and ia wow flowing in & com-
paratively softer bed. Alitle 3. of the village Kingssakwas, Tung-
keanhsien, Looking Nosth,

Fig. {5} A cose-view of the Rocky wall along Yenshui with its namow trail
in the solid rock. | coking Eas, _
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Fig. (3)

Fﬁsf “

Plae I,

Dissected loess i the front and Hipparion clay forming the highes
elevation in the back. The Photograph is taken at some 15 | nonh
of Iehunhsien, a point very near 1o the edge of the great notth Shensi
basin, fooking 5. E.

A peslecily preserved plain of aggradation having elevation of abour
1000 @, above the sen bevel. S, of Chimgpuhrien., Looking North.

A navow gorge it i Saomen reddidy chay which ks oveslaid at many
placesby loess cappings. At the bottom of the gorge outerop of Hip-
pasion red clay is cxpused, Notice the cvenr-sky fine in the back re.
presenting the top of the basin. 1 ki wouh of Pieachino, Chyng-
pahdien, looking west, . : :
A genernt viﬁwnfmuﬁhcmoudm&;in&mhaﬁu. Notice the
vepetation growing on residual soil formed from Shewsi forba.
ton. Louso;mddisb'd_ayismmpimﬁymmcbm. This
place reprosents a pasy between- Kanchuanhsion sud Fushihb<ien and
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Explaﬁatiun of
Plate IH.
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\Fig. ¢l

Plate 111,

A pictwresque view of the River Yeushei vwith its rocky walls formed
by the horizontally bedded Shemi formation, The altemation of hard

' mdw&qushzbafamfﬁimisduﬂyﬂmmin.&cpim. Looking

Fig. 3}

Fig..0)

Gmkdﬁewo{thuimdxabeinlbemm. The even-
hoppadmgemprmtingh&in@ﬂagaiax&m-hhﬂyﬂagzm
diatance, Pbotugmpbtakcnfmmﬁppoﬂ(n&umiiaﬁg,lhehighm
poimt on the route from Tungkuin to

Agmﬂﬁmofﬁcﬁndydiwudhﬁnhpfoum&umﬁdlyby
Samnen reddish clay and coverad ay wany places by Joess cappings,
Netice the wisding trail followed by the Shenst Yudistrial Tnspection

Fig. (4

" higher up. Looking N.

Distant, view of the Yellow Rive water falf 2t Wokow, The muain
fall in the center is ebscured by the spray. " Notice the pot-holes e
in solid rock oo the left river bank as well as the side falls a litt)e
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Fig. (1)

Plae IV,
A dose view of the side falls on the fef back of the Yellow River,
Lookiog N.

Fig: (2} A big side.fall on the sight bank of the river sboot 300 m below the

Fie. (3)

Fig. {4)

main fall. Looking S, E.

The Yellow River sbove the Wiskow water fall. Here the aver has
2 width sbout 300 m, Lecking Nozth, -

The Yellow River below the Wykow foll. Here the river has a
width of anly shout 30 m. It is bomded on both sides by geep walls
mdaupbyhﬁzoﬁaﬁybeddedm{m,mdghaico}Tﬁaﬁz
age. mﬁaopmmagﬁnaﬁammmﬁﬁomﬂn
Lil,  Looking Mok, .
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