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Younger Palwozoic {Carboniferous and

Permo-Carboniferons).._......oeeee Coal-bearing series.
Older Paleozoic....oeuviesariiennnnns. Mainly limestone.
Younger Prolerozoic (Sinign)........... Mainly quartzite, slate, and
siliceons limestone.
Older Proterozoic (Wolai)..evvvvuve- +...Cristalline schists & marble.
Archean .. ..vveveiiiiiiiaiaeen rererenaner Gneiss and melam. complex.

Many disconformities are to be observed through the nbove talled
sequence; but for the purpose of the present paper it suffices to mention those
ucconformilies which have structural importance. The following table will

summarise the principal movements and the corresponding structural fea_.l.uras.

Period bf—diastrophic movements ' Unconformity

Quaternhry.....vcoueanens ererriseaissenen .Laiest warping.

Middle Tertiary....oeuveieernemensoanasil Between Yuenchil Series &
: the Hipparion t.:lay.

Lator Mesozoie .vuveecuvrvnaeneenanis w+.... Post’ Jurassic, probably dur-

: - ing ihe Middle Cretdceobs.
Middle Palmozoic........ N eeriniinenns Belween Ordovician & Car-
boniferous: general disconfor-

B mity.
Post Sinien.. ... ) M ren tmrireieeraanas ..Between Binian énd Cam-

brian more often disconfer-

_ : mity. .
Post Watai...coociiianin verereseeneene. Between Wutai and Sinian.
WUBE. . eecenearvrarsarsreerananereresananss PTODBD]Y soveral ones within
Wutai. =
Pre-Wulai.....ocovineeerannne earerecienn .Between Algonkian and
Archaan,

The structure of the Archzan and Wutai complexes are very
intricated and the author had no iime to make any delailed study. He will
therefore content himself at present with outlining the slruclural features
produced by the later diastrophic movements which are after all the most
important for the comprehension of (ke regional geology. -
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As the post-Sinian and post-Ordovician movements resulied only in
disconformities withont any noticeable effect of folding, all the formations
ineluding Sinian, Cambro-Ordovician, Carboniferons, Permian, Triassic and
Jurassic are parallel between l.ham-a.ncl constitule, structurally epeaking, a
whole mass which was almost uniformly affected hy the tangential -&iress
active in lJater Mesozoic time. The Carhoniferous and Jurassic conl sories,
heing as a rule more liable to the folding force than the rigid limestones or
sandstonos belween which they are inlercalated, show scmetimes local folds
which are not to be interprelered as effect of any earlier folding.

After these genersl considerations, I shall now enter into the special

treatment of the wmain structural units of the province.

DESURIFTION OF FOLDN

Chin-Shui (32K) syncline: Thix is the largest of all the
synelines in Shansi and is situated in the S. E.of the province with its axis
trending from N. N. B. ©08 8. W. Both ils west and east )imbs are con-
stitaled by Cambro-Ordovician limestone and Permo-Carboniferous coal series
.dipping inwards at angles varying {rom 6° to 90¢. ' Tt forms almost & closed
basin oxcept at the nortbwest and southeast ends where the syncline has been
cut by faults. Near the axinl zone the Triassic red shale and sanditone
occur with very gentle ‘inclination. This syneline is the most imporiant for
the coal and iron which both occur in the (arboniferous. The latter forma-
lion outerops along & continuong zone extending from Ping Ting (%), Ho
Shun (fnfH) to Kao Ping (%4%) and Chin Cheng (3548) on the east and
along other zone on the west, west of Chin Yuen (J5). whieh is
narrower and shorter becauss cut off by faulis. _

The upper Chin Shui river runs approximately along the axial zone.
of the syncline, thence the name given to the latter.

Tai-Hang (Ki7) anticline: Tai Bang Shon ls the peme
‘generally given to the mouniain mass which borders the Shans platean and
separales it from the allavial plain of Chihli and Honan deographically
spesking, the nume of Tai Hang Mouniain or Tai Hung Shan is applicable to

$ Bee gological mopa pnblished in Tegengren’s “The iron ores and the Jron indusiry
of Chins” Mem. Oeal. Sury. Chinn Ser. A N° 2 Part II, Appendix FJ 1, IT.
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the whole margin of the platcau extonding northward to the Western Hills of
Peking and the Nankou Range, north of the Capital. It is however here
restricted-to thal portion which stretches from south of Shansi railway south-
ward "antil it-encounters tbe Yellow River. Thus defined, the Mountair
i3, generally speakmg. formed by an anticline slrllung first N-8 and further
south bending to 8.W. and finally to 8.W.W. Along its axial zone occur the
Wutai schists over a wide area west of Nei Chiu (4 J§)and Tin Cheng (Fii%)
in Chihli Province. Only the western or uorth-Western limb is observed in
‘Shansi and is essentailly composed of Cambro-Ordovician limestone and Car-
boniferous coal series dipping gently toward W, or N. W. which we bave
nlready spoken of as the eastern limb of the Chin-Shui syncluine. *The import-
ance of the anthracite and iron ore resources have long ago attracted the atten-
tion of mining epecialists althotgh no modern indusiry-is yet developed.

Ho-Shan (F) Anticline: This oceurs west of Chin-Shui syncline.
Baron F. von Richthofen considéred Ho Shan‘as # horst bounded both west
and east by normal feults. But from the suthor’s recent observation it has
been shown that the general structure of Ho Shan is till essenlially an -
anticline which is only parily faulted especially on the west. The strata of -
the eastern limb of the Ho-Shan @nticline consist of Cambro-Ordovician 1ims-
stone and Permo-Carboniferous coal series regularly dipping toward the E. -
i. o., toward the center of the-Chin.shui syncline at the average angle of about
10°, while those of the west linb composed of the saine formations which are
ouly oceasionally found in isolated patches dip westward at an angle of about
30°. The axial zone exhibits wide exposures of Archman gneisé which is
sometimes, still covered by horizonial beds of probably Cambrian limestone.
We havo therefore here a broadly arched anticline which was reenforced by
faults lo be treated later. .

Chao-Cheng (¥iE) Syncline: The Ho-Shan anticline is immedia-
tely succeeded on the west by the Chao Cheng sync]ine: This approzimately
corresponds to the Ping.Yang graben limited by the Ho-Shan and O-Shan
faults already well known through the work of Richthofen and Willis, The
faults seem, however, to bave only more accentuated a preexisting structura
whict. fends to preserve the Carboniferous coal-series mow found in the
Fen' Ho valley.
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Lu-Liang (%) anticline: Northwest of Ho Shan is situated the
Lu-Liang anticline, the longest of all the anticlines in Shengl. Iis axis runs
from N. N. E. t0 8. 8. W. over a distance of more than 330 kilometers,
Tts limbs oceasionally cut by faults are represented by both Cambro-Ordovician
limestone and Permo-Carboniferons cosl series which all steeply dip outward
at angles varying from 30° to 50° except in the N.W. part where the strata are
gently inclined at 2°-3° or nearly horizontal. 'The anticlinal axis gmdually
pitches o the North and to the South so that the anticline appears rapidly
narrowed to hoth directions. While the strats on the east and wést limb
generally dip-at rather steep angles, those chiefly of Sinian and Cambro- :
Ordovician formations at the central zone are generally characterized by
their gentle fnclination or altost horizontal pozition.

Lu Lisng Shan is an old name given by Chinese geographers to the
N. 8. irended mountamous mass sarvmg water-shed botween the Yellow
River and the Fen Ho. This geographlcal “line coincides in s remarkable :
way to the structural units as above defined.

Chung-Yang (b}) syncline and ILi-Shih (MER) anticline:
Succeeding the Lu-Lisng anticline. are tho Chung-Yang syncline and Li-Shih
anticline parallel to each other, both having their axes in N-8 direction. The
tediments in the synelina) axial zono are Triassic red beds and in the antic-
linal one the Aroheman greiss. Tho limbs of the folds are all built of Cambro-
Ordovician limestone, and Permo.Carboniferous eonl series with dipping
apgles varying from 10° to 50°.

The Chung—Ya.ng gyncline and I;i-Shih anficline are, however;
structures of subordinate ‘imporlance when compared’ with the Ln-Liang
anticline. They both have a short extension and guickly give place to the
general westward dipping toward the great North Shenst basin

Shih-Ck’ien-Feng (2 W) syncline: This is on the east side of
the middle portion-of the Lu-Liang anticline. The formations constituting its
west and east limbs and even its north end ranges from Cambrian to Permian
in age. The sirata in the east limb and north piteh are all gently inclined
at angles from 5°-15°, whilo those in tho west limb are rauch ébeapl.ar. The
southern part is cut off by a fault. The axis of the syncline runy in
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direction of uorth by east and south by west and is coustituted by a zous of
Triassic sediments in horizontal position. Belew this, occurs the Carbonf.
ferous conl series which is miuch worked west of Tai Yuan Fu,} capital of the
province. .

Ning-Wu (8R) syncline: On the east edge of the north portion
of the Lu-Liang auticline js the Ning-Wu syneline which axis first strikes N
E. and 8. W. gradually bending in the vicinity of Ning Hua Ch’eng ($5{L.5%)
and Ching Lo (§f) city, to N. N. E. and 8. 8. W. The stmata in the
axial zone range from Triassic to Jurassic in age, and all dip very gently
while those in the limbs aro from Neo-Proterozoic to Triassic in age, ali
steeply dipping at an average angle of 40°.  The south-west a.nd north-west
parts of the syncline are also dislocated by faults.

GENERAL CHARACTERS OF THE FOLDS DESURIBED

If one takes one’s way from the Tai- Hang . a.ntlchuo wostward, he
~ will have to oross the Chin-Shui syncline, Ho-Shan anticline Chao-Cheng
-Ayneline, Lu-Liang anticline and the north' Bhensi syncline. On’the other
band if one geos back eastward from the northern part of the north Shensi
syncline, Le ageain meeis the Lu-Liang aniicline and further the Ning-Wu
syncline. Consequently the whele province of Shansi is, in reality, a folded
are, though in northeast Shansi where the pre- Cambrian rocks are widely
exposed, regular folds are.mers difficultly distinguished. The sxes of the
main folds are all in the seme direction of N, N. B. and 8. 8. W. aud there.
fore approximately parallel one to another. _

Generally speaking, the folds in Shansi are remarkably simple, as,
for example, both the Lu-Liang aniiclive grd Chin-Shui synelino cover
geveral tens of districts. The exial zone of the anticlines is commenly -
representad by the pro-Cambrian rocks and that of the syncline by the
Mesozoic sediments, while tha limbs of both the anticlines and synelines areo
usually built of the Palmozoic beds.

In the north-enst Shansi where the regular succession of folds are
not so readily recognized, one mey still imagine, for instance, & Tai-Shan-
Ho (151} syncline, n Wu.Tai-Shen (I.& W) anlicling, and then the
Ning-Wu syneline and Lu-Lmng anticline. '

§ Ben grologica! map Leoc. Cit. App. P1. IV,
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DESCRIPTION OF FdU LTS

Chin-Ch'éng (B4R faudi:- "This ocours west and north-west of
Clin Cheng district.t "This is & normal fault and has a N. N.E &8.8.W.
course. Its upthrow i3 on the morthwest side. The existenca of the fanlt is
indicated by the Permo-Trinssic sedimenis brought in contact with the
Ordovician limestone north west of the Chin Ch'eng city. The length of the
fault is something more then 160 Ii while its probable vertical throw, as
determined west of Tung Yao T’ou (#%dH) N. of the Chin Ch’eng city,
amounts to 500 m. \ _ -

- Chang-Chik ($35) fault.- This is the northern continuation of
ihe above mentioned fault and extends east of Chang Chih district. This fault
_runs from N. N, E. to 8. 8. W. -with its upthrow on the 8. E. side and with
an approximate length of about 1301i. The probable vertical throw in more
than 500 m. The existence of the fault is easily recognized by the topo-
graphic features as the upthrow side form & straight and steep cliff of the. _
limestone bordering the Lu-An (B%%) loess basintt on its east side.

Correlation of the Chin-Ch'éng and Chang-Chih faults: The
courses of the above desoribed two. fsults are all arrangéd in one straight Tine
end the continuation beiwesn them is obscuro only io the vieinity of Tai-I
(k%) and Shih Chuang (&ifk), south of Chang Chih district. Tt is con-
sequently most prnha.b]e_l'tha.t these two faults are-in fact the two different
porlions of &' same‘great pivotal fault which, in the vicinity of TaiT and
Chih Chuang being near the axis of its rotation, only presents a minimum
throw hardly dotectable. North of this point the upthrow is on the east of
the fault line while south of it the upthrow is on the west, If this assump-
tion.is accopted, the united great fault may be called Kao-Ping pivotal fault. .

Fu-Shan (1) and Ho-Shan (1) faults. XEast of the Fu-
Bhan city, an Ordovician limnestone ridge is raised in contact with the Triassic
red sediments both on the enst and west. Teetonically speaking this lime-
stone ridge is a horst bounded by two parellel faults. The eastern fault is
hero ealled Fu-Shan faull, while the western one is probably the southern
continuation of the Ho-Shan fault which limits the Archman mass of the Ho.

1 Lac. Cit. App. P1. 1. it See tho same map.
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Shan anticline already described. Though the southiern torminations of theso
two faulls are not yet well determined, they are sepurated from the north-east
course of Willis' Féng-Huang-Shan {ault only by the [-Ch’éng (R4R) loess
plain. 1t seems quite probable that eithor the Fu-shan or the Ho-shan fault
is originally connected with the Féug-Huang-8han fault. '

Willis eonsidered that the Ho-Shan fault had a length of about 150
1i with o vertical displacement from 2500 to 3000 m.

From our recent observations the northern course of the Ho-Shan
fault seems to be intercepted ata point between Ho Hsien (%) and Ling
Bhih (#27) districts by another fault line which forms the eastern or south-
eastorn boundary of the Tai-Yuan graben. This latler fauli may be ealled
Tai-Ka (4A43) fauls from the name of a nearby district. (This the Ho-Shan
fault of Willis may partly helong o the Tai-Ku fault of this paper. The
vertical displacement of this fault seems to hayve been rather exagerated by
previous estimates; according to the author’s observation, it is from 1000 to
1600 meters. ‘ '

As both the Ho-shnn Archgap mass and the Fu-Shan limestone
ridge are limited on the west by the Ho-Shan fault, they seem to form one
and the same horst although the(evidence of fault on the east of the Hy Shan
mass is not so clear ag east of Fa Shen,

From the .general direction, it sesms probable that the Ho-Shan
fanlt is more or less continuous with the Feng-Hunng-Sh@n fault through the
fanlt west of the Fa<Shan ridge and across the I-Ch’eng plain. -

Lo-Yiin-Shan (B%Eill) foult: TFrom von Richthofen’s '' China "
and bis atlas, the Lo-Yiin-Shan fanit seems to be situafed west of Ling. 8hih
and Ho Hsien, while that west of Chao Ch’éng (##%) and Hun Tung (#iB)

" wag'called O-Shan (jgily) fault with & vertical displacement of about 600 m.
_ In the author’s recent survey no clear evidence of fault has been
noticed west of Ling Shih and Ho Hsien and the location of Lo Yiing Shan
ought to be west of Chao Ch'éng and Hun Tung, -Consequently the Lo- Yiing-
Shan fault of this paper just corresponds with the O-Shan fault of von
Richthofen and still represents & fracture line of graat magnitude to form the
north-west boundary of the Ping-Yang (Fi{}) loess basin. Jis length in
Shansi amounts to 300 li, though it may be still continued into Shensi across
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the Yellow River. Iis course firstly takesa N.N.E.—8.5. W. direction, tut on
the N.W. of Hein-Chiang (#i#) it quickly turns to tho west to take an east
by north and west by south direction. Tis upthrow is on the north-west side
with a verlical displacement from 400 to 1,000 m.

Tai-Ku fault: 8. E. of Tai-Yusn loess basin is the Tai-Kn
fault which strikes N. E. to 8. W. and hes & total length of abont 230 }i with
the upthrow on its 8. E. gide. Its verlical disp]acemetit is estimated at-more
than 1500 m. The existence of the fault iz well marked by a fauli scarp
" that forms a straight aud steep cliff a.bruptly rising from the B. E. margm of
the Tai-Yusn basin.

Correlation of Tai-Ku aud Lo.Yan-Shan faulls: The south-
wost perl of the TaiKu fault runs in exactly the same direction es the
north-east course of the Lo-Yiin-Shan fault. The continuation beiween them
ig only interrupted when they both run into'theCambro-Ordovician lime-
stone in the vicinity of Tung Tsun (FE#}).inLing Chih distelet. It is most
probable. that the Tai-Ku and Lo-Yiin-Shan faults represent again the two
portions of & great pivotal fault with its axis of rotation at the neighbourhood
of Tung Tsun. Tf this supposilion is correct, we may call this great contin-
uous dislocation the Ho-Chou (M) pivotal fault,

Between the Lo-Yiin-Shan fault or the southern portion of the Ho-
Chou pivotal fault-and the Feng-Huang-Shan {fault with its northern
continuation to the Ho Shan fault, extends the large Ping-Yang graben.

Chigo-Ch'éng (%38 fault: This has firstly a N. N.E. ~-3. 8. W.
course west of the Yang Chii (ffiH) § cily, which gradually turns to the west
to take'a N. E. to S. W. direction on reaching south-west of Tai Yiian§§
(F:JE) district. Its longth is about 200 }i with its upthrow side on the N.W.
Its verlical digplacement is estimated at not less than 1200 m. The existance
of the fault iz cleazly indicated by the topographic evidence as the Chiao-
Ghang fault scarp forms & mountain mass abruptly rising from the N. W.
margin of the Tai- Yuan loess basin.

§ Yang ChL% is the modern name for Tei Yuan Fo. Bee Loc. Cit. Appa Fl. 1V,
5§ Tai;Ynan disirict[or Tai Yuan Hsien is about 20 Km. B.5.W. of Tai-Yusn-Fo
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KiChou-Sharn (M) fault: This fault lies on tho north epd
north-east of Tei Yuan and was cbserved by Willis, The impuriant points
given by him are as follows:  Ki-Chou-Shan fault is & normal one having g
N. E.and 8. W. course. South of Tung Yii il mierropts the continmity ot
the Cambro-Ordovician limestone On topographie feature it makes the range
of Ki Chou 8han with & straight front. The displacement is apparently great-
est immediately southeast of Chung Hua, where it amounts fo the height of
the range above the Hsin-Chou plain, 1200 m. and unknown helow the plain.

Correlatton of B4+-Chou-Shan and Chizo-Ch’éng. fault: It we
join on the map by dorbe)d lines the suuth-west termination of the Ki-Chou-
shan fault with the no,rt;h-east part of the Chiao-Ch'8ng fault, we may get a
possible great fanlt whose continuation is only untraceable in the losss basin
of Huang Tu Chai. If this confiruation oceurs in fact, )it is another grea.t
pivotal fault with it axis of rotation in the vicinity ‘of Huang T Chai and

may be.called the Yany-Chii pivotal fault.

Shih-Bén-Shan (BN} normal faults: N. E. of Pu Hsien
(W) is the Bhih-Mé&n-Shan fauit. which strikes fn & N. and S. direction.
Its existence is recognised by the Ordovician limestone brought in contact
with the Triassic red sediments N. E. of Pu Hiien. Its length probably.
reaches 140 li -while its greatost vertical displacement at Chih Men Shan
amoints t6 700 meters with the upturow side on the eagt,

Ling-dsien (FE%E) normal foult: This fault represents a line of
diglocation east of Ling-Hsient§ and runs fron N. o 8. withr a.ﬁfotmble -
length of about 140 li. Its greatest throw is more than 500 meters east of
Liog Hsien, where the Triassic sediments are in contact with {he Ordovician

The Shi-Men-Shan fault and tne Ling-Hsien fault aro on a same
fracture-line west of the Lu-Liang anticline. Both are typically strike faulis
having the effect of suppressicg the outerop of Carboniferous coal measure
and bringing in direcf contact the Parmo-Triassic sandstone with the Cambro-
Ordovicien.

§ Soo Joo, Cit. App. PLIIL § Loo, Git. App. EL V.
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Chii-Chu-Shan (k1)) step faults: If wo go northwards from
Heien Kang Chén (¥flEi#), Kuo Hsien (J§4%), we shall meet tho repented
onterops of Ordovician limestone, Permo-Carbonferous coal series; and Trisssic
red beds several timos; this repetition of ontcrops is caused by s series of strike
faulis all running from N. E. to S. W., parsllel to one another and all baving
the upthrow side on the N. W. Such a series of faults is here called the Chi- -
Chu-Shan step faults.

. Ch'un-Ch'ing-Wa (FENL}) fauit: This fault is indicated by the
repelition of the Permo-Carboniferous coal series and Ordevician limestone
both éoﬁétantly dipping southeastward, west of. Ning Wu. ts length is about
40 i and its minimum throw is not léss than 300 meters.

Heéng-Shan (1) foult: This has a N.E.- and 8.W. course
with a probable length of about 250 li. Its vertical displacement is doubiless
very great for the height of the Héng Shan range constituted by the Archman
gneiss and Cambro-Ordovicien limestone, ths upthrow of the fault, amounts to
6500 meters ahove the Ta-Tung (FK[E) loess basin. The topographic evidence
of the [ault is shown by the streight front and abrupt face of the Héng Shan
range with the downthrow buried beneath the loess of the Ta-Tung plain.

Sang-Kan-Ho (R¥:W) feult: This is followed by Sang-Kan-Ho
valley on its downthrow-side. Its npthrow on the southeast constitutes a steep
range of more thau ‘400 m. in height above the valley. Its length in Shansi
is about 100 li-and is continued into Chihli.still for & considerable distance. -

K'ou-Chuan (N#) fault: The foult beiweon T’o Ping Teun
(#i7SH) and K'ou Chuan Chén, west of Ta Tung? , has been deseribed in my
paper on the coal field of T Tang, We now ‘find out that this fault extends
furtber southwestward though O AMao K'on (FEH), Huai Jén (#1)
district, to Ta Y& K'ou (kMAT1). Consequently N.W. of Huai .Jén the
range abruplly rises from the N. W margin of the Ta Tung baxin at a height
of about 400 meters. The tolal lengih of this fault is believed to bo more
than 100 1i

& Bull. Geol. Surv, Chinn No. 8, 1021, pp. 71-74 P1. X1.
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SUMMBARY AND CONCLUSION ON THE FAULTS

All the main faults given in the precseding paragraphs, such as the

Kao-Ping fault, Ho-Chon fault, Yang-Chii iault, Héng-Shan fault, and K'on
" Chuan fa.u]i‘., are neurly parallel (o one another and have a common N. E,
and 8. W. direction.

The more interesting dlslocs.tlons in Shansi are the thres pivotal
faults of Xso-Ping, Ho-Chou and Yang-Chi, of, which not only the genersl
courses are parallel one to mnother but also the direction of the pivotal
movement remains remarkably constant. Thus in all the three great pivotal
fanlts, their northern seciion hag al ways the upthrow-side on the east and down
throw side on the west while the contrary is true with the southern portion.

Although it is always not easy to know the exact position of the
fault .plu.nes whether vertical or inclined, it is bowever most prolabla that all
the faulte ahove described belong to the ‘‘Normal” iype with vertical or very
high-angle fault-plane. This seems to be well attested by the abrupt. fault
scarp often still wonderfully prasarvad

One of the topographical effect of guch faulis is the production of
rift valleys or graben. ‘Thus we have'the Tai-Yilan graben bounded on the
8. E. by the uplifted block of Tai-Ku(fault and on the N.W. by the elevated
block of Chiao-Ch’eng fault; -the Ping-Yang graben is between Lo-Yan-Shan
fault on the N. W, and Fu-BYan faults on the S. E.; and the Ta-Tung graben
bas Héng-Shan and Sang-Kang-Ho faults on the 8. B. and K’ou-Chuan
fault on the N. W. The situalion of these three grabens are also armnged in
a N N. E. and 8.8, W. direction.

On the other hand the Lu-Liang horst is elavated butween the
depressed areas of Shih-Mén-Shan and Ling-Heien faults on the west and the
sunken-disiricts of Lo-Yiin-Shan and Chiao-Chéng faulls on the east.

The Fen Ho valley constituling always the high way from Shansi fo -
Si. An in Bhensi has been often taken as a whole and simple graben.  From
the above congiderations, it is clear that thore i3 a succession of two grabens
Tai-Yiian and Ping-Yang oblique to the valley itself. -

STRUCIURAL RELA1ION BETWEEN THE. FOLDING AND THE FAULTING
The folding in Shansi ‘is largely predominated Ly the Lu Liang
anticline on the west and Chin-Shui syncline on the east. Both of these
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major folds havo their axes direcled N—S8 or N. N. E.—8. 5. W The same
essential trend is observed in the minor folds such as Shih-Ch’ien-Feng
syncline, Ho-Shan anticline etc. We may conclude thus the N—8 or
N. N. E.—S. S. W. direction is the typical trend of the Shansi folda.

_ Of the faulis we may distin'guish two different systems. Ope
© system of faulis is cfaarly parallel to the folding;- for ihstance, the Shih-Mép-
Shan and Ling-Hsien faults west of Lu-Liang anticline. The other system
of faults i. e, those producing graben structures such 88 the Yang-Chii and
Ho- Ghou pivotal faulis are distinctly obligue to the foldmg axis with a
dommantly N E—S. W. direction.

DATES OF FOLDING AND FAULING
As the folds in Shansi are often cut by the faults, the date of fold-
ing i8 consequently earlier than that of faulting. _
"From Willis consideration the cessation. of folding might be early
or middle Mesozoic not later than the middle of Jurassic.
' By our recent observations the strats from tbe neo-Proterozoic to the
Jurassic and even to the Jura-Cretaceous as observed in north Shensi have all
been subjected to the same movement of folding; i. @ , they ate all conformably
folded. Consequently the folding has not ceased in the pre-middle Jurassic
time as belioved by Willis but was developsd during the post-Jurassic or even
during the post-Lower Cretaseous time.

In the vicinity of Tung Tsui (£85) N. of the Hun Yuan (TR
city, the Upper Cretace:ous sodiments soem to be unconfor-ma.bly -overlying
both the Cambre-Ordovican limestone end Permo-Carboniferous coal series
If this observation is correct, though the fact still has to be confirmed, the
folding seems to bave ceased in the pre-Upper-Cretaceous; it means ihat the
folding movement attains ils climax during the middle Cretaceous.

1f we wish to know the date of faulting, we may study the youngest
sediments which have been affected by the faults. Agcording to Dr.
Andersson’s notes y in the Yuau-Chu (HpR) distriet in southern Shansi the
Focono deposits have been fanlted. The author also found that the Oligocene
rocks north of the Fan Chih (%) district in morthern Shansi have Leer

t Witlis: Rewarcli in China. Vol. L., pt. T, pnge 201.
§ 1. G. Andorsson: Iisgays on the Cenozoic of 8. China Mem. Geol. Surv. China Na. 3.
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affected by faulting. If these observations are correct, the beginming of
{aulting must not be earlier than the Oligocene. To determine positively
how much later than the Oligocene, the relation of the faults with the loess
hag to be discussed. _ '

Willis guggested that the begioning of faulting in Shansi was not
earlier than the Pleistocene and loess was aggregated during the Pliozene.

In fact the loess of Willin conpists of hoth true loess and red c]ay.-
From Dr: Anderssion’s$ study the red clay or Hipparion clay reprosents the
transition epoch between the Miocene aud Pliocene while thé 1rue eolian loess
belongs to the middle- Pleistocene _Consequently if we are to aceopt Willig’
suggestion that the aggregation of loess i earlier than fanlting, the date of
faulting may belong to the upper Pleistocene. :

Ou the other hand according to Dr. Andersson’s$9 opinion regarding
the relative age of faulting sud loess, the deposition of eblian loess was later
thon the fauliing which took place chiefly during the lower Pleistocene. A
detailed discussion on these apparently- conflieling views will Tequire more
physiographic considerutions which are not in the seope of the present paper.

§ J. G- Anderpson:  Oh. cit. .
§§ L. F. Yih: The Geology of Hsi-shan or the Western Hills of Poking. Mem. Geol.
Hury. Chine No. 1. pp- 70-73 ’
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