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GEOLOGY DETWERN PINGWU, CHIANGYIU, PEICHTUAN, AND

MIPNCHTU DISTRICTS:, NORTHERN SZECHUAN, CIININA
BY
T F. HHOU & N € YANG
{ SUMMARY )
1939
The area surveyed is located bustwesn .atifude 31¢ 307 to 329 30" and
"Longitude 104° tu 10589, jncluding the  districts, Chiangviu, Pingwu
Deichinan, Anhsien, Mieachu and Maohsien. This territory is a moeuntainous -
country, with the main rauges trending in NE--S'W direction which expresses’
. clearly the structural linas of the underlving crustal rosks.  The pri;cipa}
water drainages are alt the branchex of the uppzr-reaches of Tuchiang,
_runing {rom the north-;west ioward the red basim on the south.
- Several gevl.gic reports have bean published dealing 'wit'n. about some

 part .of this area. Y. T. Chao and T. K. Huang! (1929} gave some

1 The geology of the Tsinling & Szechuan, Mem. Geol. Sutv, China, Series A: nn. 9.
2 The Geological Atias of Szechuan & Sikang, Publ. by Geol. Suarv. Chiax.’

3 FPaper read in the annual maetiqg, March 1939; of the Geol. Soc, China.
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descriptions abeut the structure snd 'gcol.ogy along the IFuchiang valley om
iae nort‘ﬁ; e’f. the Chia‘hgyiu city and along the route Dbofween Tumen ‘bf’
Maeohsien and Chushuikuan of Mienchu district. 1[. C. Tan and C. Y.
LeeZ (1931) ‘worked out es_és.ntia.ﬂy the -stratigraphy along thé MMachsien,
Peichﬁa.n a;nd Pingwu line. &, Chud (1938) bLrought out ehservaficns in
some details on the str.a.thigmp‘ny and’ structure of the vicinity of Chiang‘yiu_'
We are indebted to express our thanks té the previous olbiservers who gave
some valuable informations on thé geological prublem; of the ar:a. And
‘again, we are much ogliged to ¥. 5. Chi Ui. the National Geoloegical Surv;y
of China, who gave the identification of the Carboniferous corals.
STRAT 1GR1§P 1394

All the suoccassive strata ars as the following classi{icatiog in descending
order;— -

VI1Ii. Qua.ternaryland I.ate-Tertiary ::ka.ys

VI'[I.I' Cretaccous red bads |

Vi ]ur;ssic ICUa!rse sandstone

V. 'I'ri_assic limestones and shale

l?{/’. | Pefmiag mélky aﬁd dgrk'grayl limestone |

11l C.arbon_iferuus white limestone

11. Ievonian 1'1-meston§ | and quartzite

1. Silurian jshaly limestune and _schi&st

1 Silurian

‘A series of schist, sandstone and shaly limestone exposcs as the oldest
strata in this area. It may...be practically * divided into thre: pasts. Of

those the lower part comsists mainly of blé.ckq y=ilow and golden schist
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yielt_!ing tae T.ower-Silurian fossils olf- Climacograptus? Cephalograptus,
Faveéite\s, Epspirifcf etc.‘ The middi= part i's; essentially composed of
quartzitic sandstone and conglomerat:. 1t marks a;x obvious.c:‘liéconcordam:e
with the undsrlying schist mentioned above. While -ths: upper part is
characterized by colitic shaly lim:stone at the top part and schist und:riain,
Yiauna have been collected by the writers from the limestone including‘-
('}Srrocera»'?, large H-e-llera;f]honic and I’Ieur\utomarbid gastropods, TFavosites,
Tospirifer, Crinoid stem etc. and from its und@rlying schist including
Proctus, lospirifer, Camar\.-toechia3 FFavasites, -Ampiexus etc. ‘Lhis groub
-af. fossils from the upper part indica;tes that if 1s, whether- tha lowar or

higher p::rt, ixndaubtedly the Siluri;;:n -a.gé.
1I  Devonian
L.imestones, shale?s and quartzites containing the Davonion fussils,. ara
anormously built up in this area. A sc;ion, taken between Shawuotze and
Kuichi about ten more kilometers on t;le north-wvest of the Chiangyiu city
will lgiva the essential characters Inf this serias listing as the folowing.in
descending order. (ses fig.' 1.}

-

Sﬁpra-fér_mati:an ‘ ' I;Carboniigrous limestone
UsDevonian - _ ‘. : . o _ Z00m
Frumiaﬁ 17 Black m;-xssive limestc;ne vielding the following" fossils:
I.eierhynchus deprati
Ambocaelial sinensis — ' v
Athyris sui;p'lana.
16 Dark gra.y. z%rgiliaceou; limeston: with fo\ssil?, sqch as:

Leiorkynchus deprati
N _
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]:-Iypothyridina Sp.
15 Shaly limestone
M-DoVOnién . | .
| Givetian _
Stringocephalus bed .
14 Bluish gray massive lhnestons String=
‘Ucephalus bartini
Cla:dopora bed
13 Gray shale, sandstons and thin limestone layers
12 | Dark grav limestone with chert nodules, basal
' part thin hedded, hearing thé"folloWing fossils:
Cladopura crypiodens' '
Disphyllum
“.I I"lesh colored quartzite - .
10 Gray -quﬁ.rtze, green sha_le ..and_.thin bedded
limestone coataining fossils’ as:
Cl_ado;mra craptodens
< Ch.onchidium bed .
. _ 9 Argillaceons limestone, blue and crystalling
Hmestcng ;:mbedding iés‘silé_as follows:
Chonchidium sp
Arj_pa: peshiensis
AL ' dnS(;uamata mut. beta
A desquamata mut. magnal

‘T eptostrophia

Proestus sp.

a80m
30m
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Calcesla (& Spirifer tonkinensis) bed

8 Green and gray shales, thin bedded limestone

Loral bad

.

and gray sandstone intercalations with the fols
lowing characterized fauna: . ' "
Calcabla SP. -

Stropheodonta inasquistriata '

. Plectospirifer sp.

Spirifer tenkinensis .
Loptostréphia Sp.
Proe.tué indosinéhéis
Chonetes ép.

Gray ;gure limestona Iwith fossils of Stropheo=

i
donta inaequistriata, Orthothet>s? Proetus etc.

Black shale and cherty limestine yielding
fossils as:

Disphyilum sp.

Gray massive limestone embsdding several

species of Favosites etc.
Black limesione containinyg Favosites,Pachypo=

ra?, Stropheodonta, [.epfostrophia etc.

Black crystalline limestone enclosing numerous

. A

of Prismatophylium da\'ridso:}i.

(Gray impure crystalline limestone and quarizita

35
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interbedded with Camarotaechia and pelecypod
shells. ‘ ' I. o 49m
* L=Devonian
1 ;}-‘lash a.nd‘.white massive quartzite wi‘tl;l inter=
calations of gray shale, . L 700m _
Underlain formation Silurian schist . |
The lower Devonian quartzite varies in thickness from 650:11 to 185gm
and it is entirely wanting on the further north near Pingwu and further
“east near‘ Kuangyuan. Middle Devonian strata wers fully d-.:.xfcluped in the
western part a.;s listed above but thin-gut on the east of Nuangyuan*. ‘This
cleatrly shows the north-eastward transgression of the AMiddle-Devonian sea
_'l‘he Ij-lje\=011i9.11 straly are proposed by the writers to the topmost
I;eiorhynchus and 'l-EypoL‘tll;:-'ridina 'm.e:lriug héds, of which the thickﬂ-.ass 1s

up to, but nething much excceding,- 200m. Trom this bed most probably

°
-

5. Chu, professor of Chungking University, has-collected a single sp-cunen
of Yunnaneilina al the higher part of Kuanwushan aboul gkm, north of
Chiangyin city.

1--}1 Carbonifercus
The lo.wer Cuarbeniferous limestene. lies upon the U-Devonian Leiorhynch-
}ms bed on the north of Ct;_iarlgyili wh{le- i immediatel’y superpos:s the
-'(“:iir;atian .Cladopora bed botween Deichuan and Anhsien. This shows

evidently, though parallel in bedding, an uniconformahle relation beiween

the Carboniferous and Davenian strata. L e

\. . . e i
* To Ko Hou and Hs Hae Wang, Geology between Luangyvan and Nanchiaag: Geola

Surve Szechoan, China, B\ill., noe 2.°
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The Carbonic series is essentially composed of limestone. FPasing upon
the siratigraphic succesion and fossil contained, it turns out the following
sequence in descending order: (with estimated thickne;;s)
| Supr;x-f,c-rmatit;n Uralian (Chuanshan limestone).

A=A rhoniferous |
Moscavian
¢ Light gray limestope partly oolitic, in-tercalatled‘at
intervals with sandstones, The identical Eosaii of
I?usulinelia: horcki 13 charaqteristic. - 1000 -
L,Carhéniferous
Viseen
b Lighi gray limestoae occationally, interbedded with
pura shale and fe!:'rugeriuus clay. Fossil remains of
Yuanophyllum, Syringopora and brachiopoeds are
crowded, | 400
T‘ournaisian
a White oolitic limestone yielding the coral fauna
Cystophrentis cf kolachonensis. . 300m
1V Permian

The Permian strata have much Been thrusted into fragn.len‘ts, et t‘de
Chuanshan and Yanghsin formation are recognizable. Tauna of Lopi:};
fermation have not been ubserved in the arepa sur'veyc_ad kit it predominates.

in the neibouring west. ' - *

Supra=formation Lower Triassic

M-Permian
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Yanghsin formation
Maokou limestone 3 © 150m
Milky-whilte massive limestons carrviag Doliolima,
Weantzelella subtimorica etc.
Chihsia limestona
Dark gray or bluish gray massive limsstone, partly
with chert nodulas and black shales. 7The chkarace
teristic fossils are: |
Tatraposa nan].fingensi_s, Produtus grunewaldti,
. davidy, Dieiasm;, Martinaia, Scheliwisneila
Ic{ regularis
T.~l?ermian or l’ermo-Carbﬁnif;:rc'ius_
Uralian
Chuanshan iimestonu
IPure-white globmlar limestone ancLsing numervus
Schwagerina princeps :erﬁains and Pseudofusulina,
Stydiophyllum  etc. | 200
'Undgr‘lifi'n formation Devoniaa
*In moie addition, a series of gray schist and quarizite of more than
1000m thick, expm.e: unconfurmablv upon the Silurian strata near ng Jvu;

1t has b:en suvfz..ostﬂd by Chao and Huang as the Permu-C;rbumterm.a age

,

" yet no fossils have ever been found,

.. . YV Triassic

* PC represents the Permo-Carboniferous schist i the. accompanied mape

i
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- The purple shales of I.-Triassic lie immediately upon the FPermian-
imestone. The U-Permian Loping “formation really disapears in some
actions. Ami’t the L-Triassic ceratitic limestone, W’angchiaba formation, 1s
.alsu wangting, Tkis fact leads the writers to propoé‘,a thit the disconcordance
or even unconformity is situated ;t thé early Triasstc time. ‘That means
this area oif continent got f{ree from the earl_v_ Triassic sea which s
sug‘gasteﬂ ta invade from the 5011th-east during the construction of Wang
chiapa formation or Tayeh linmisstone. |

The stratific successiom are 3;9:‘. follaws:

Upper part...-..... [Ladinic.—~Norie?

[
-

At the top, 1t is the rwhite oolitic  limestone of about 3(}0:1: thick at
jast morts of Chushunikuas.  Of 400—700m thick of lmestuns and
duiemite express the m;;.in ‘canstituents of thié Jpart of-strata' which is
previously nominated as the Chialingchiang ;simestone. ]n ite; wpper hor-
tson it bears fossil remains as Macrodon, T.In.io?, beautiful Nl‘i:liﬂli“t"!’%ﬁt‘;'-
Lewer parte....... =3 nassic
Purple shale, sandst.nes and impure shaly limestones with én oolitir\:l
limestone layer in .tho"middie, constitate t'lnis part of strata. The total
thickness 1s 25{)__.350m imctuding 50m of the mid-laid I:mastone laver
This formation is namaed by former observers .as the Faih;ai;enkuan
Sha}& Remains of _Pseudomonotis clarai, P. griesbachi, Gervilleia
subpamnonica, Mycpboria valgasos have heen found in this trip.
\. V1 ]urassic

The only outcrop of coarse sandstone has been mst wlth m the vicinity

. rChuhulkum. It i= rrobablc Jurassic in age. L:m;ted by fault planes
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wa both sid=s, the .exposedl thickncssl 15 mors than 200m.
| V11l  Cretaceous.
The Cretacevus siriss is comnossd of 3 mighty soqueace of reddisn
':f ’ - :
shale wit, r1atercalations of sandstoaz, A massive basal coaglomerate ia
characteristic as expused in the vicinity of Anhsien. 1ts constituents are
lorgely limest . ne pabbles firmly ¢-mezated Iby. a calcareous matrix. ‘Thathi
ckness of this cunglom'::x;ate is mure or less 120m. The tutal thiskness, wk
tae Cretice.us strata in the accompanied map is more thas 1009m, thick.
with upper 'p?.rt. exclused. Tne basement of this series rssts upon the Tria::.s
climestuas with angular nnconformity at taz norfz of Anbsien,
V111  Tertiary 'a.nd ngte:{nary
Tha erud:d residup of conglomerate, r:d clay and graanish  sandstons
of about 5 or more meters, In thickaess, ic.b encountere.d at just west ef
Taotzemiao, 1.5Fxm. 'east of Tumen, Machsien. 1t is lithologically ulder
~than the quatsrmary \ gravel s’Eatcd below,
Gravel and yellowish clay are widely distributed in ths depressed acea
v ' ’

especialiy within the Szechuan basin. It can be corvelated with the Yaan

Gravel of prasumablé Pleistocene age. 1t usually r:sts upon a terrace about

36=30m above the river level.
TECTONIC AND EARTH I\..-’[(_)VEM'ENT
© Thz structurs of this area is rather complicat:d, In general thare is
an isoclinal a.n'ticlilnc with its AXis runninggi;a SW-NE direction a__lunlg the
line Kuanyinliang, Tayakou, Chushan, Pingtung to Nanpa (see map) whare
exposes ths Silurjan  Strata. The northern limb is somawhacs capped by tas

. . 4
Devomian lim:zstune and wid:ly succaded by the PermJ~Tarboaic 3cgst
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which coastructs ths core of a syncline itself. Ualik:ly, the southera limb

it

Cunsisfts of the enormous thickness of the Davonian, Carbonifsrous, Permialn
a';ld- Triassic strata casp:d, on the _SJ;J.thGl'ﬂ mar;irﬁ, by ths _pred;minant
red bzds of Cretacesus. Tha:%e mighty sequ:nce of .essentially limestuns
nlu.ssi\'e_a Wirs siartously campresséd from the. north=west to furm up a
yyaclinorium characteriz:d by numsrous I;JVCI'tLHn:ﬂd folds and  oversilicusts
taward the south=zast, 1t trepreseuts ;:he Lzautiful schuppen  structurs 1a
tus si.act‘)r of th: bordereland of Szschuan basin (see map, section and
Fig, 4, vp.25)

, Shearing jonts are not infroqueatly mat with, of thos: th: most remark-
ablz eass are the dip sot, strike s&! and somatiinzs ths dirgonal oaes{see
fiz 2,pp. )+ Tension Joints are also dzveloped specially along. to: axial
lianz of the fold.

As revealed in the stratigraphic record, the sedim :ntation was tatarruptad
ay iatervals of erosion, of which the obvieus one; are: (1) towards tha
blter part of the Silucuan pariod, (2j-from the end of Dezvonian ta. the
Dbegining qf Carboniferous, { 3 ) at tbe opening of Triassic," (4 ) befora
the stait of the C(etace__ous formation, ( 5) from the close of Crrtaceous
o the early Tertiary, So as the Calidonian and .HarCyniem are all markabla.
The change of Pra~Cratacaous period, the Yeashanian is also clear that the
arza laid on the northera bordar-land of an inland water shaet ofS zachuza
basin since the late Triassic sea had WEth-drawp. | .Faliowing the end (’_ef‘ .
Crétacec;us, there again atose a fairly iatense and seriou; movemsnt resulting

the initial davelupment of tha overturned foldings and over-thrustings,

- marking a c.nsiderable shortsuning - of tae area (Fig. 3, pp.21).
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PHYSIOGRAPHIC PHENOMENA

The modern water~{lows, the active ercding agsnciés, are ‘:'»Oundcd,nnu
aach bénk, by a cliff of 3(0=-50m high, upon. which is & platforn oo torrace
capped by the Quatérnary gravel :md yeilnw clav. Comparable with the
nominations of the former stud.ies,h the physiographic stages are as the
following  list: .

Ya.ngtzah St;ge.......-........formation of broad valleys,

Yaan Stage..-.................dcpositicn of the Quaternary graveis.

Chialing Stageiericenn.en e down cutting to form cliffs along river-banks

Recent vouveneatasisniarcaasaseriver cultting and depesition.
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CEQLOGY OF Tl THINGICTITANG Vall.kY,

WHESTERN SZECHUAN -

BY

‘ 1, €, CHANG & K, C, YANG
- 1938
; ( SUMMARY )

Tne territary of tie 'I‘singi.chiang Vallev lics between Lat, 209° an’
ta 307 557 North and Long, 102+ 307 to 103 20° bast, It includes tha
districts of Yaan, \.-'"urigching, Trenchuan, l.ashan; Pachsing and M‘in;;'shan’

The stratigraphical sticcession in the surveved area 15 as follows in
.c.lcscending urder: |
Alluvium: Hand and giavels,
clay , with gould placer,

2

Yaan formativns Gravels ,

Cretaceous: Chiating f‘orn.la:tion‘ brick red :';-'.:n':d%‘tm‘nc. : 360,
’l'suliuci'l_ing formation, reddish shale and sandstone juicyebs
dded _ _ ' : I,000m,

Jurassic: Kuangyuan coal series, bluish sandstene and shale tnterbed-

ded, with sidecite and coal szanis, r 6709“1'

Triassic: Chialingchiang Efm_i}ation} yelluﬁ-ish gread thin héddcd and

am

200111.

UNtplire lin’aestcmr’
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Feihsienkuan formation, purple shale with chalcopyrite veins,

300,

Permian: Yawnghsio formation, dark grav lin“.eslone; 400m

Devonian: f.imestoae and Guartzite interbedded with haeﬁlatiia and

pyrite, 240m,,

Stlurian Purple shale aud greenisit yellow shale, 220m

Ordovician: Yellowish green shale ‘with galena veins, 100m,
Sinian: Siliceuus massive iimestone,

500m,
Several srineval deposits have beeun studied as {ollows: |
tismatite is well known in Takuaugshan and Hsjaokaangshan ol Yung

ching, The ore of Takuangshan coutains 46,869 of won and (1,849, of

phosphorous and the vre of Hsiaokuangshan contains 39,939 uof un. The

estimated raservers uf the foriner locality is abwut 700.000 tons while the

latter 1s 320000 tons, Un accuat of thewr i{mpure quality and scanty (.

uartity these two deposits have bt hittle economic value

Sideriie 1¢. rathier poor i widely di%t}l"ibu‘.cd in the Jurassic "’-i:ll.'ldhtf)l'l\'.l-
Tha ure at Waochaomen of Yuagching is the only workabls deposit

In .thg(zhing; small veins of chalcopyrite are found In hasalt lava
while the simall concretions of chalcopyrite of sedimentary origion are Found
in the black shale of Ieihsienkuan formation. 3eing vuned for hn'-.ldrieds.
of year.s. it is now by all means unproductive.

(Galena veins are found in Urdovicianm shale and (reticeeus l_:u'..'Lgiume'
rate, '.l‘h.a_v are smatl o gquantity. A

A wirnite veiu s found [a the peridotitt Latrasien of  Tienchuan. 1t
i i .

coutains 0,00 percent of nickel aud” the 0Tl resoirces  of ore s abouy
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TT0.000 tons. -

(Cield placer oueurs ia tne Yaan {ormationl on the north of Tieachuaw
and i+ exvavated in severyl places.

Coul is widely distributed n the surveyed region :ﬁ" which aunthracits
is ‘:um.gm‘ativoiy impertani.  tlowever the ceal seant is generally less than
300 im thickuess 1t i« hr;f::ﬁ and thers miged, {ur the sake of pressing
nevesttyy |

Pyrite deposit 1s tound i the Davonian linmeswne cu the west ob Tigu~
chuan. 1t is a lurge packet af about 540,000 tuns of total resvurces and is
now ntined with native method.

Nitre 13 oiten found in the floor «f the limesthng caravens aad has

haeu utilized o mgnufaciure potassiunt nitrite, yet it bears little value,
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GLOLOGY OF SUNGEFAN PLACER GOLD DEPOSIT,
CSZECIHEC AN,
(STMMARY )
1. C. LEE

The HSungpan city is ';;itnn:ted at [.at 32; 39*N. and T.ung. 33*7'E. abou’
260 icln'l. on the 1I";urth of Changtu. ’flw city rests 2870m above sea level.

THs bed rocks in the eavirens of the Sungpan city, are almost metamor-
phios which ate lithologically divided into the fullowing series:

1 h-'[aohslien Series 1ts lower part {5 mainly limestones und upper part
fs  composed 'Of.gl‘gen to black shoilas -j,'ielding the Silurian :md. I.?evoui.:;&n
fatng il.; the middle and top 1a.y.ers. ) . 400,

2 Suaahanlian;gt.agz SI;_!';‘(H Green tu blavk slatag qua;‘tzite_ﬁand .lima'stu
nes with ssmetimaes anthi‘%{fiie lie’ C(;nfpsmalml_‘,,' upon the Mavhsien serizs.

. 2,600,
3 Yaﬁghsin Vormation : Masstive dark limestones ocoasiunail}- .inte-r;:-
. alated with shales of Penni_aﬂ age. - _ 1 1_,!'.(}0m.

-

. A . ~ -
~4 TLifan Seirles  Lehists, pbyllite, yguartzite and limestone are cha

racterized. . _ ' : 1,460m.
§ Sungpan Seies Black metamurphosed sandstone and shale of proba

ble }ugassic age bear nmumerous auriferous quartz veins. - 2,000m.

-
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6 Y:i:m Gravel (Quaternary)
7 Loezs (Quaternary}

The sui'found-ing area of the Changlé city, about 20km nortlh of tha

. Sungpan gity, is the essential gold producing, area. Whera the sedimentary
terraces are well marked l;y a 4m, b 28m, ¢ 30m and d g0m above the

river bottom, in which the terrace b is the main gold bearing bed. The
.a"ctual thickne=s ot the gnld‘ carrying sands are alwavs one to three inchas’
'1"%1e origin of the placer gold of .t‘de Sling.pan area 15 resonably derived.
{roml the quartz veinz of the neibourng vicinity. . While of the Changla avea,
~ on account of lackingh\of guartz veins in the neibouring area and itz intimated
relation_ with the crystalline dolo{nita sqm@times' resting 350m higher than
the present river, the writer suggests that the placer yold is derived fr\.ml

L

the deiennte, though it wants further proove,
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GEOLOGY OF TUNGCHIANG, NANCHIANG AND PACHUNG
DISTRICTS, SZECHUAN
'BY

Y. C. HSIAO

1938

(SUMMARY)

Physiogra[:;hy
In tuis region the mountain rapges are purallel to the strikes of strata,
w'riile the rivers, Tungchiangho and WNanchiangho as the tributary of the
Chialingchiang are perpendicular to the strikes. In the nlorthern par’; of
this region near Shensi, granite is w_i’.dely distribated. TFor its hé.rd and
compact, ﬁiountainfs ar: generally in a'conspicuous: elevation ranging appror
ximately 1206*1606 meters above the sea rI::w:l. In the 1irnestohe strata‘
cuch as Triassic; Permian and a part of Silurian fqrmati;)n, which offer
atso a great resistence to erosion, the magnificant canyons and steep _clifis
ar_é developed to a large extent. The soft recks of Jurassic andIICratacofous .
gornﬁations as distributed in the middle and southern part of this region
shew a gentle ’slope rnd rather broad. valleys.
Stratigraphy
Silurian.-—~the Sintank se_ries: The upper of tﬁis series, ab.ut 730meters

in thickness, are entirely of yellowish green shales. Bolow thesiace ta
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in bedded limestune qud shale Inlerealntions with a thickness more than88om .

-t
as its lewser part not exposed. TVt is frequently metamorphosed bvthe ig=

newtls iptrusions as the liute<tones chavges 1o marble and shales te schist.

Parmiau:  ‘T'his is 2 black or ;i:u'k' fgreay, bitwmnous and flint hraring
fimastone. According to the lithalegic character, this f(n'.mat-lnn. ne  meore
than 500m, 1s evidently to he correlatod with the Yaughsin limestona aud
probably also the Foplag formation ol Parmiaa agen Yangtze worge.

Triassic: Mamiy of lunestone, the ulﬁvn‘ and hasal part are similar
to the Chialingchiang fouesione ol the Chialingehiang districts, and the Ta-°
vah' linwestone of \.’:i'lls_:jt",;-‘: voyge vespectivety. Tue middle or upper lows
er part of this formatisn s tha pople red shalas and sandstones, which fo
mers ther thin Dadded intercalations e the himestone, This may-be  correls -
atde tothe Feihstienkian sories of Kuangvuan district. The total thickoess of
this formatiom 1z mere than 1500in,

Tirassic:  The coal series can be divided il‘L_ttf‘-‘.t\\"G {}arté by a thick
conglomerate Lied in the middla, Both the upper and the lowsr coal measures
are blac.k shale, groyish vellow saudstone carrying coal seams and some-
tinies v(*ith siderite. J'he middle conglomarate is astimatad at 20 to 30 meters
thick. The total thickness is e_stimlated ta ba 400 meters. ‘

Cretaceous: it lie_u;, di'sc:_)nform:ably abeve the_'hu‘aﬁsic coal gerias iy
a hasal conglomerate, which cempiled up mainly by quartzite pebhbles. ’i‘:he
olwer part, 200~400 metsrs above the couglomerats, is mosily compaéed of
yellow soft sandstone and shale. The middle part of 2000=3000 meters thick,
is mostly of grey micaceous sandstene and purple red shale usually ig

alternation. The upper pacl is brick--red-s;imistaﬁe'-and' argillaceous shale
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.

The__.total thickuess of this series cannot he less than 4,000 meters.
Recent: Along an&'in the river va.lle_v,' the f'-urEa.c; is_ almost eaticaly
mntled by Igfavels.‘gahds; and st_lperﬁc—ial soil of recent time.
| Igneous Rocks
On tiie north of Chuchiapa, I'I.'"ungchian'g district, there oxcurs a hat‘a.luii-
thic granite iatrusion. [t extending westward covers a large area N E of
Nanchiang., The granits is 'generally éoarse-grained, with essential | cunse

tituents of quartz, red felspar, black biotite

and homblende or augite.” Near

ithe cuntact with the sedimentary formatioss, small igneous budizs occurring

n veins or dykes, of which the  maguetite bearing gabbro is the most

[

Cmmon Ones.

Since the Sintan series of Silurian-ags was i'ntmdad. and metar_r_wrpht“-l-
sed, the age of intrusinn is evideatly post-Silurian.
Geological Siructures . .

| In the surveyed region, the geoclogical structurs, consisting of several
aaticlines, seems to be rather simple. Faulting is a.bs:-.mt._

The Woshihtung .';mticline: This is a major structut;é whose axis passc'
cluse to Woshihtung and trends E. W. As the Sintan series baing the <@,
tral core, the outcrop of the nmorthern limb is iutrudcd and rneta:horphu--.a g
by the granite.

Tho southern limb is a con;;plete development of the stratigraphic colum
from Permian to Cx-etaclgous._ This anticline is approximately symmetricac;
and dip angles '::'rather éent}c. though some local undulating folds w rg .

present in the southern limb.

i

@
fig

The Tﬁiﬁéchiapa anticline: The axis of Tangchiapa anticling is runainp,
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from NW.SE. Its ceniral core Iis Triassic limestone and both limbs are
Jurassic aund Cretaceous formations. The strata dip 60° i both lim;;s._

The Hsinchangpa antici';ne: This structure trandsv NEE to SWW and
pitchs towards north-east. The anticline is made up t;y Cretacecus red beds
with gentle dip angles not more than 20 degrees.

N Other anticlines: From the city of T?ungchiang nortﬁward to L.ianghow
.k’o;r;ﬂ;elre are several Crelaceous anticlives with gentle dip angles. Whose
axial directionl is the same as the T’angchiapa aaticlne, Their names are
Shu;tngtantze, Wantantze and Chaugping etlc.

| Mineral Resources
Magnetite: Of no less than ten knowa magnetits iron deposits, only
two places have bLsen personally examimed. The iron deposit generally
occurs between the intrusgve rock and the sedimentary formatiens. It forms

irregular veins and seems segregated from the gabbroic rocks. The ore oi

of superior quality as analysis as tollow:

Lozality Iron . Suliar Phosphorus  Silica
Hungsha:;nlc\"h\?inghflpﬂze' 71. 61 0.02 | trace 4.02
'.Machiayg;'iﬁ;t:inﬁcmaon 68. 65 0.74 . trace 5.18
Shihmn'lg'tngljgan?ui’.‘“' 1029 0.03 trace 6.44

Siderite: The iron carbonate is widely distributed as that as the Ju rassi.c
coal serias. Buf, however, it has only a little economic value for its poor
thickness. | |

Coal: The coal 1s bit\_im'mous in general. Their thickness ranges from

2 inches to_1 ft. never Imo're t:- t meter. It bas only been mined by th

‘" atives for local censumption,



