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THE NATURE OF THE LUNGSHAN MOVEMENT
IN SOUTHERN KANSU PROVINCE*

INTRODUCTION

In the year 1920, while carrving out a reconnaissance in northern Kansa Pro
vince, Dr. W. H. Wong (1927) noticed in rthe field and later announced the
importance of the diastrophism afrer the Tertiary red beds,to which the name fang-
shan movement was first introduced. Although knowledge about the Mesozoir weo-
logy in China was meager in his time, Dr. Wong was able to describe vividh the
nature of this crustal movement and correlate it with the post-Siwalik disturbanoe of
India. But since then, this movement was scarcely referred (o,

In the summer of 1940, we had ample opportunity to make critical obeerration
on the geology of the Western Tsinlingshan in southern Kansu Province. fuoory
where, when we travelled along the margins of the Tertiary red basins, we <aun he
red beds either used to be suddenly tilted up and dip away from the surronnling
ranges or the later bodily thrusted upon  those red bedsi o which . voung
Terriary age was ensured by most of the Chiness  palacontologists and  expericoved
field geologists.

We wish to express our gratitude and thanks to Dr.T. K, Huang for hv Ilu
minating criticism and suggestions. To Mr. 5. H, Lee we are also much rdebred
for his criticism and careful reading of ihe manuscript,

In the following paragraph we wish to make a short account 1o (he s ond

distribution of the movement cited above,

STRUCTURAL AND SEDIMENTARY CONTROL OF TIIl.
TERTIARY RED BED (THE KWEITE SERIES) AND ITS
GHOLOGICAL AGE

In the geological history of Kansu. especially southern Kansu. there i~ . very
much pronounced crustal disturbance and igneous activity berween Permian :nd the
Mesozoic coal-b:aring formations, the latter being known as the Mienhsicn Series

is determined as Rhaetic or Liassic in age(Chan and Huang, 1931). We 1o this

% Pablished in Bualletm of the Geological Soctely of China, Vol XXII, Nos. 3—4, pp. s
(142 (Whh S. . Kwan).



movement “the Kanst Revolution.”' During this revolution all the Palaeozow and
older formations were undergone a thorough regional meramorphism. —and heing
much compacted and distorted. Later on, imtermontane basins were probabby ormed
along structural weak zones. Into the.we depressions there were the Mesaso o nd
Cenozoic “molasse™ deposited. To thewe, the best example is the Southern Koo
Basin®’ - lying between the northern and southern Tsinling Range. which was already
configured by Mr. Y. T, Chao and Dr. 1. K. Huang in their Atlas for the greolowy
of the Tsinlingshan and Szechuan (Chao and Huang, 1831%, and had been aeeolly
mapped by us. The other. and siill the larger one, is the Central Kansu B
lying between northern Tsinlingshan and Chilienshan.

The Mesozoics can be divided into the Mienhsien Series of the Rhactic 1.y
age and the Tungho Series of Jura-Cretaceous or upper Jurassic  agelChao il
Huang. 193L:.

'I'he Teruary Kweité Series is widespread and uniform in rock charactes.
which in the Cenrral Kansu Basin at Lihsien®) we collected a beawifully presoived
Stegodon oi.orientalis Owen®, which indicates an upper Pliocene age.Almost the ~ame
kind of mmaterial wa; collected also by von Loczy in the same basin near the Tienshu:™
district and some dwarf~typed Ostracods were also collected by us inthe latier il
ity. Besides these. vertebrate fossils which indicate a Pliocene age were collecied
by von Leoczy in the Kweité Basin (Loczy , 1898) and by P. L. Yuan between
Kungchang™ and Weiyuan®) districts. In the Kaolan-Yungteng area €. C. Young
and M. N. Bien collested a lot ol Miocene-Pliocene vertebrate fossils in the Kuweiré
Series (Young and Bien, 1933—1837) and by aid of certain structural habits of il-
{-ren! parts of the [ormation encountered in the field, Young and Bien were ablle 1
d:vid» the Kweité Szries into two parts, the Kansu formation of upper Mivcenc
to Pliozene age in the upper and the Kuyoan formation of carly Teruary 1 :he
lower,

The Mesnzoic [ormations are all of river-flat or lacustrine environment o de-
po.ition. Theoy are separated by unconformitics which can be bes ohserved 111 he
Southern Kansu Basin.

The Kweité Scries lying unconformably upon the Mesozoics is composal ol
mainly b-s:zia bzds, loose sandstones, sandy loam, cte.yall sll ‘cxmeanted and roddish
colo-. The p:bble constituents of the breccia beds are, without exception,subonualir
in [orm, diffcremt areally in rock composition.and the sandstoncs usually g Al
of th2.e indicates its picdmont or piedmont flat environment of deposition. Sol-

uble as limestone, unstable as feldspars all can be found in its hence 101 pronably

1y This mosement i3 very important in the reology of the Western Tsinling  region. 12 wilt Tw o noaeedd
o mote detaifed form by the same authors. ) MREfEM. 3 BEEHE#F. 20 L1, s Mearlae
o Dr. 0. C. Younge 6) Fke 7 HERM. %) g

T 2.



deposited under 2 somewhat arid or semi-arid climate. Their strata are weually
lens in form. and all loosely arranged. The Kweité Series  usually rest: vty
upon its rugged floor surface ol the Palarozeic metamorphics, or we mav v
they are dovetailing with cach other. Sometimes.the Palaeozoics may be bulging ouwt
of the Kweité Series and directly in contact with the younger formations lLike the
colian loess. Only to o very {cw occasions, are the Mesozoles presemt hetwern the
Palacozoic and the Tertiary.

The thickness of the Kweité Series varies from place to place, [rom less than

200 m to more than 1000 m.

DESCRIPTION OF STRUCTURE ELEMENTS
ACTUALLY OBSERVIED

ta) Chulinkou®’ Chulinkou i+~ a tiule village about 80 1i SE of Liaugiang™
district at the southern margin of the Southern Kansu Basin.Here we saw the Perina-
Carhoniferous Liangchihszu Coal Series together with its granitic injections  bodily
thrusted northward upon the Tungho Serics. The thrust plane is trending NWW
SEE,and has a plunge about 30°.Exactly along the fault planc there are beausifully
feather joints developed. The dip strike of the Tunghe Series is N 607 W. 35 8

and that of the Liangchihszu Coal Series is N60°E‘30°S. The extension ob this
structure can also be seen at Chiangchienchieh™ .

(b)Y Yangchiayen® Yangchiasen is a small hill spur just a hictle cast ot the
Hengchuan village® which lies between Chenghsien®? and Huihsien™ . It Lis alsn
to the southern margin of the Southern Kansu Basin,

Here we saw the thin-bedded Permian limestone thrusted northward upon the
flat-lying Kweité Series. A small overturned drag-lold was resulied in the Prinnan
limestone with its axial plane inclined to south, The thrust plane has a frenc app-
roximately E-W and 2 plunge more or less 10°.

tc) Chishan® Chishan is a small E-W range lying about 30 i sowh «f rhe
Chenghsien districe.Here the Kweité Series lies unconformably upon the Permian lime
stone, Al the southern foothills of Chishan. thiy Permian limestone was bodily thros ed.
together with its Tertiary cap, northward upon the Kweitd Series lying bevide rhi
transported  block. The thrust plane i1s almost horizontal. Outliers of dicwocied
remnants ol this transported Permian limestonc were seen at two places capped the
Kweité Series.

td) Chianglowchen®? Chianglowchen is a station of the Tienshuang highwav'® .

lying about 40 km NE of Huihsien, From Chianglowchen going northward about

1) gRiE, 2 BN, 3 M. 4 BEEL ) BINES o) BiEL 7)) B8 ML) THA ) LT RS

»od



3 1{, we auained the [loot of northern Tsinlingshan. There we saw, (rom . dis-
tance about 30m apart, the permian thin-bedded limestone thrusted northward
upon the Kweité Series, that in turn unconformable upon the former. The pormian
thin ‘bedded limestone vielded with north directed drag-folds. The thrust plane
has a trend roughly E-W,and with a plunge about 30°,

tey Yuantishan! Yuantishan is a small hill-spur lying about 5 i <nuth of
the Lihsien district, Here we saw a series ol silicified limestone and green phvltinc
schist series of probably Devonian age capped the vertical or cven overturned Kweité
Series. The m=:tamorphic s-ries, although twisted at places, dip gently northward
in roughly concordance with the plunge of the thrust plane,

([} Hsiacheng® Hsiacheng is lying beside the upper Tacho®’, abour Inikm
south of Lintao*?district. Just beside the village there we saw the Permian limestone
(with Lophophyllum and Neoschwagerina) repeatedly thrusted anorthward upoen the
Kweit® Serics, which is gently folded between Tupai®* and Hsiacheng. The thrust
plane is also striking E-W and mylonitized rocks can be seen.

(g} Meichuan®’ Meichuan is a populous village lying about 20 Li nonili of
Minhsien™ . Here, as outcropped along the river bank of Tacho, we saw the
Kweité Series folded together with 1is metamorphic basement to form a symmetrical
syncline. Near the coantact,in the two limbs of (he syncline, the phyllites and <luies
of th: mectamerphic basement were wisted and drag-folded. and with then avial

planes plunge toward the axis of the major structure.

NATURE OF THE MOVEMENT

From the descriptions made above. it would readily realize that. in spie of
its flat-lying habit in the central part of the basins, the Kweité Series is uwed to
be tilted, folded, and thrust-faulted everywhere along the basin margins. The <tructure
lines are all scriking roughly castwestward, and approximately inceoncordance with
the longer axes of the basins. All of these “marginal thrust™ is of the low uangled
type and all directed northward, Hence it is ¢lear that the crustal delormatien dur
ing that time was performed by a kind of tangential or compressive stress acted
from the south. But, as what we have repeatedly declared, the thrust and 1iliing
ate always located near the basin margins, where the“rigid”rocks of the surrounding
ranges are in intimate contact with' the loosely cemented Kweité Serics.Now. il there
be any radial or gravitational adjustment occurred in this case, the mass of the sur
rounding range would be slumping down and creeping over the formations 1 the
basin, because of their difference in competency and potential energy. But if 1his be

the case, it would be hard to interpretate the tformation of the drag-folds a. «cen

1 Rl 20 Bk 3 e 4) diife 50 L. 6) #)il. 7) BB,

r 4 .



in the Meichuan section. Still, if slumping and creeping were the causes of torma=
tion of the marginal thrust, they should all invariably direct toward the ceater of
the basin,instead of northward prevailingly. Hence we should naturally conclude uat
this movement, that the nature of the Lungshan Movement is of compressive or tan-
gential, and not of gravitarional adjustment. Although the compression muy be
strong yet the stress can be eliminated gradually by internal adjustment of the loucely
arranged rocks like that of the Kweité Series, Hence away from their margius,

tn the central part of the basins the Kweité Series is used to be {lat-lying irrespect
to their highly disturbed correspondents near the basin margin, because there the
stress is expressed only by dilatation. The Kweité Series usually makes dovetail with
its metamorphic basement and the strata, usually lens in form, are probably other

obstacles to the propagation of the crustal stress,

References

Ciwo, Y. 1. and lhewag, o Mo, 1931, The geology of the Tsinlingshan and Szechuan. Moo 4ol
Surv, China, Ser. A, Nouy,

Loczy, L. von, 1898, Dic Wisscnscheftlichen Ergebnisse der Reise des Grafen Béla Széchenyi o ('wivan.
WL, Budapest, 17.

Wong, W. H., 1927, Crawte]l movements and rgneous activities in Eastern China sinee Mesozoie Line , all
Geol, Soc. China, VI(1).

Young, ©. C. aad Bica, M. N., 1'"3a- 1437, Cerozoic geology of the Kaolan-Jumgteng Area of vontrel
Kunsa. Buli, Geol. Swuc. Chins. XV 221—2ou.



RS Z S R
 RAKREE——

ZEPPERBEREXNAREMAALERDENH, soLBBEE TR
ET—ASEmaG, EHFTERAKE LhRSEEERIIERAEMEHREEE
e s T4, SRS AEE K. MAEENFMIERE™, FREZA. mikk
2 AT R, B R Rt e EDRRR A w2 — ke, iR TR 4
EEHGHSHENAERT, SAEAEHRWET! 1930 A2, & &k EHE
2 ACHF R B2 He ki, RV i ek R AR A 22 . TEWSINEI 4 M
TUOAH, REEZTWEESR, FZ LA R, O F 43 i =205 1ty 1F £ 4 A st
BRI XA B R MO B T Sl SitE. AL RHHERFE T T ARLHHEE b4
— R, BEEADRBEEER, SebmEriiglen)d broEEE, B
RhWTEE. -<MRUBE, —ohEEIDME, WA ETRHSESEET LA MRFER TR &,
BB RS EARBFENEMN .. Wi E Ry RBENF B ZINRS. & T4
BT RMRMENR. FAEBIHTISA SR T ENE R TE, smL bl fa
SRS GBS, SHAH T A TR 2 b R AT ek, Ak Ear i kit
AR SRR BT MU AR — 10 FH AR EBENFRMASR, (FAlide
R EER, RaBIR, B, REGLESH 2 RBILTE. MEB ZEIRULNME
o — A IR, DBV BTk ST H ALY, ) Z T R e T R L T RE
AR ESERRAEE, BHLTFTURE-ITFRE (B ESRBFREDZT LM,
St PR RS R TR, RARE RN RENKERE. Fk o 3 &K &
B e A 'R RERNT A, MANRFHROEZIIEERBBRERLA. f
BB A b AL, BRI P EEE (Twenhofel) Fr By ENIHIEN A H
B FE, JSARBSH A K2 BN EE, HEMRELEA TS, wallE
YR, XS & LS T BRI B SRR, i Ak A BRI L,
ez, R R BB N IR

TR I E X

L E (Sedimentation or sedimentology) MFRITIR A F8 4 (Sedimentary petrology .

* F BT BTE TR T £ (1042, 6 1l 2uu—310 0]

. G -



WIS, BRI LBVA (Sediments, both lithified or in loose form) Al %
A —[ 1R, e RBFRREBIRBOT LA R =7 . BE () 3REE, C O R 0 03l
KPRV RR B L —DIRREELLRR I T R OL R s DB 2 A B S R SRR
L EH MR LM Y. Sediments 7 F TR W BRI D B TAD BT UL AT BT B2 16 1
i TS UG Hi B Ao | G P R 28 U e B FE B VAR A A 1) s LB AL Sediments
Z—Fit.

UBH A 2

IR PR A R TEL N B, AHEEREam T mREmESE K. (H
19 b #3 e n P43 45 1 (Henry Clifton Sorby, 1826—1908) i T K B A1 22 MG ELRT,
PUREA B A ARER, HECHRPIRBITE. B James Hutton, 1726—
1797) 3E /R (Sir Charles Lyell, 1797—18735) #3 A 3 % (Doctrine of uniformitarianism)
FOREREEN BT LR RN ke, TR S nER R 2 ERSHILBREE KN,
HomE T LA 85 UL (Sediment or sedimentary rock) MIBEERT-EMR, A, Ky
#ig 542 e M-

F. BRHN

PETE 16 tHEEREN-, BAFASIK Vincd, L., 1452—1519) L& MBMR A (1 i#
WALk, WA DUR, AN s HBUBANRE, L mERAKRH . W
Mgk, 1R R, R AKE AR, JIEANEFHE (Nicolaus Steno, 1638 1647)
VB TR TR MR BEMETFREERNXR, HESBP ZH L4 M
F&H htk (law of gravity) HTA. BIRIFD2ME RS ZERK KT IRMILE P
58 L (Robere Boyle, 1627—1690) HiFRIIERE TR N, RZRR ZEM  L#
JiE (John Woodward. L665——1772) BB BEGER 2B EFH (An essay  oward
a natural history of the earth, 1695, London) HEIFHEMNME S, WE. Gk iy X
#, HHEREMUMETHEMHALEYL, £RMNATLRIGERHEZRBREIIL,

iy [ M B0 Bl I ol DA EnE A 16 He2d B 18 3 HAR TR FIM A 2 1L - fP
BREFRGRLZAZ SR, RAMANERAYEREG JEEAEH AR ES LI
Ui B3R A B LK - - Bt ] o7 A0 i DU BLE G T L

Z. EHHK

$177 18 LM -3 20 MLESRDEN A BIR] ML af LR — 104 B 1y L.
Wy, Lormms, MERAE HAARTERMBR, BHEMBE. Wi
RIS AR B8 T (EIX AT N DU ERF RAER T R g, (ERCH KB
Hhis BRI E-Y b S, % Anten, Boswell, Brammal, Chelussi, Clercr.
Deverin, Davies, Doyen, Fleet, Gilligan, Holmes, Milner, Rastall, Shannon. A craey,
Wetzel T 0EHR & 5047 BeRk 10, Hodb 38 SR 4 Baswell, Heolmes, Hatch, Milucr.
Rastall [F A, i 1ABRe sS04 (i 1915 £ L RA R &M, LHAREHRIA (8 LA



Goldman #f+* Maryland 5[5 BLLMFRBAEE, M 5h Edson, Reed AL EER
RBtk. XTI —7 MR TR NG B RRMEE WA S, LI 2 1879 F K
1880 AL M ERE R S WMFHEARS KREERARE, AKZE M SHRS M
R 7 28 T R, TR A R PRI AR k. LSRR T DRy e A S
FVHAVER, P77 1002 % 1909 H.H. Thomas M+ REM LM FHAN i K &
B R A LA 1 K I 2, T B0 AL 7 e S AT R RIB AT A WA IR K SR
kBT E. Marr #3848 1005 E8 R ¥4 F 5 B KR, SH A IIBUD iy
*” (Classification of sediments), WIHPAY—HRERER (911 45 W. W. Watts BELZESN
MELRE, SH%“Geology as geographical evolution”, {£3% [ESRIE M7 E, 1% W
BB R ORI B (0FF5E, A AR —RRAR R, WETRBRE4E
BEE5HE, EETREMFASMHR 3 4% Henry Darwin Rogars (1809—1866) £
1240 % 1812 =4 h IR 7 o TR RIEE W RO CE, b iEsEd 3
WS LM, B William H. Side (1810—1873) ¥ kX618 7 Ho i = fdfit b 5 2
SPLAIES, B T 1861 4 3 A Andrew Atkinson Humphreys (1810—1833) '3 ¥ A
Henry Larcon Abbot(1831—1927) JbRIR# -FisC#, X HPEE L 2 MBI [
R, BITBEIER: « DI HEM L R/ 5AZER 2L H1:1500, Fiikdid
2R AR Z WL A 1:2000, (0 RIGM Z AW A 19.5 HIL A THER, WA H
A2 B B e DL o0 6125 RS, TTIRMRER 1P HFEBIF 2O ER 200 B
Bo ) BRBIT R AME A RIS AR 24 R i 2 8% o % A Everest, Robertic. 1803
—c. 1875) ZEEERE T4, bR 08 il e | ek BB 5, = ke
MU AEEES L ELAM A, KEWERE /R X (Charles Robert Darwin.
1809184 2) %f -T-Bif B Al Ko B 38 55 i T 4 o ik & K, € AJohn Strong Newberry (1822—
1892) §& 4D ?FFJL*F\%!"IL%%LJH%:. 7_1[?1&{2&#‘%#]@'}#&)\)(6‘ ’ii%f“r’-'&ﬁ%;j{ (Jaanies
Hall, 1811-—1898) Hif#d 178 b A{RF A #1804 B 38 85, # A Carl Ocbscuills

(1830—1906) S HEERRHGFARk THE [ — AR m A ANME. ZERIE L
26 P 8% William H. Sidell (1810-—-1873) [hiR¥EAEE RS IRENIIES AL K 5
e e T A R R A S R P 2 BB A, X TTRLR | — MR AR M
# A Raphael Pumpelly (1837—1923) {£ 1863 {EpEB B2 RICAEILRTLL E -4l
ZHH, Hinddfdtgkad . mAAEERRA, Rye3ihEELFEEENE
JHEEER U, (BE MM EEHHAN, R EFESFERBREAERN HiFR
it &Rk, Wiatgdhid, =S, 438 L, BRSNS A ER LR, 'F
A PAE TR ISR o of DAL RE A 55 - T A FE i £, B —AEBW I E, BOAK
ZRLGIE LR AL -4, SORERBBEBGHMBRE R RO IEE
FHRE BRI E N, KERFESHE -TAR, ‘

A. YK
HY L2 o B RGR ER 7D J0i8 46 19 40 (A AN 20 i 40 30 46 0 — A BR a0 ALy

* AEREBEREE, - —mE

+ 8




PRER—ATH, EEMRHNAKEEHD FRRBMY M. hEREFILER S
PR E B PAERESR I BIATIEA S MaRhs. (HAR DTS 1% I 0 o B
HBBEE L, EPRKEOZRNILE AR E T R 2. TURE LIS
W, BB R WA, SRR LA B OGTURE, RIS RS,
SR, M, BaE. ED. Z00. B AE. KkIEEERRE. (LER, 8.
ey, WALHSFS (ERZE8IE . WUARBREILA R WAsE, 22 — &Y W 1HgL
i & B E R R Blml LR RRE S, AA SRR HRE, i DT 5 A
BN MRE T BT XA 58, EFSIBIFERNIRENERABAEFTGT
—~&, AT ALY (Recent sediments) WS ELAER RS Rk, HFHIBME
BEMBIHGHIEE, EAETERET R ENHFEERE /A TR, BRTHRWN 5#
LASh, MENmrwtese+ TR, #pll, KkdsE, 1E, ik, WEFNEL DR, X
B Sai ) 2 A R %, RN SBlEERMEEZE. SHERM2Z) . NK
R, LIRS RRE THEXITER, SRCSFRERE RS FIL Mid 0 H
HRHESY &R, Fank T Bobrost s, RN E S 5# 4 (Goldman and Hewetn)
MRS BRI, MR RE FEAL, S AT IO, HEREENIIELD
FRIMIMHMOEEHR CHE L MSFECRRE 7. CTEARENPE Miluer (WF
# 5 Krumbein fiPettjohn {75 % Maf, [0 UAZ—RA N,

T FRUBRZHIR—-FREAE AR HBERE, —FHET TRl sk ik
fmm, BEOFHARMWRRE. AAEEEERENEAD, FRrhReEST - LB
X L. AR F4S (American Association of Petroleum Geologists) T I {1352 1%
i Ay B W &R (Socicty of Economic Palacontologisis and Mineraloglsts) /£ 193 14E 5
BT — (T BE A Journal of Sedimentary Petrology) , L #3e T IR SR 2,
3= H g PR o IUHB AR T 1 A I 22 & (Commiite on Sedimentation of the Division of
Geology and Geography of the National Research Council) 1 1920 £ P EA4HE - -
APLBHIE (Treatise on sedimentation) , 45 28 B B E LT/, WIRAE 1925 45 #,
XA LB Ll R IR — A5, BIHECEBHBE IR T. 207 1935 £ L, i1
HESXNEETRE - AEBTFENAE, TEAAT-4AERA 2, h Cerl W,
Correns, Stina Gripenberg, W,C. Krumbein. Ph. H. Kuenen, Otto Pratje. Roger
Revelle, F.P.Shepard, Henry C.Stetson, Parker D.Trask J, ASLEZ, Trask A i,
HELTE 1939 T — A CUEIEHg R TLER %L %) (Recent marine sedimentsy o B3 B7 3 11 3
FARR LT KRR AL ERINE, R L

LR S sz s A 16N

B, XFa¥RHFoH

AN GBS — F LB B 5 —FpSR 7= L, BT LATDBUA T OIS 2 — 3 b ) o 22
Mo BB, BEFRE B2 MNEE, RARD LT EER 2 i, (i
MR LTSRN BN BRI 4 LSRRI B B3 . BT )
El MR F — &y B R OBERAT L BN O TS, (T btiga,




