GEOLOGIC GCOLUMN AND UNIT DESCRIPTIONS

LITHOLOGY; THICKNESS

AGE ROCK UNIT WHERE KNOWN UNIT DESCRIPTION ECONOMIC VALUE
ot . Sand, clay and gravel: ’
M Alluvium .S...m.\,ﬁmmh lpss thon er meters Younger fluviatile deposits composed of sand, clay and gravel cover lower terrace remnents and flcod pleins. 1. Coel at Fu-shun
=z . The Fushun Colliery 1s 25 miles east of Shen-yang. Cosl
el was first mined here same 700 years age, but a lerge sceled
1] : roduction did not stert umtil 1907 when mining rights were
o i Loess, siff, sond and gravel; Older aeclian and fluviatile deposits composed of loess, silt, sand, and gravel cover higher terrace remnants Mopwﬂmwog. the South Manchuria meu.ﬂmw ooawmww. %w@cﬁ of
M Diluvium thickness fess than 50 m. fringing the broad flood plein of Liao-ning. coal fram 1907 to 1944 toteled approximately 183 million
(&) tons. Peeks in production were reached in 1929 and 1937.
UG OAFOII A AR AR AR AT AR AN AN, The Tertisry strata &ip 20°- 40° north, except in the
western part Oof the field where the homocline 12 inter-
fow of, . rupted by en anticline and a syncline plunging northeast
Neogene(?) basalt Fie .m. of olivine basal, Flows of olivine basalt occur as caps of hills. end southwest respectively. The coal 1z high-volatile
thickness unknown. bituminous coal. About two-thirds of the area overlain by
coal is covered by elluvium. Regarding minlng, open-cut
SANANAANANANNNNNE FFUSIVE CORFOETNANAN NN NN and underground mining have contributed slmost equally to
. the coal production. The development of the open-cuts in
The Fushun series constitutes the Fushun{if/Al} coal field along the scuthern bank of the Hun Holi® i), and forms the western Tleld, and the sinking of the vertical shaft
a monoclinal graben stretching 17 km east-west and 2 Jm north-south. The generally monoclinal strata dip to in the eastern field mark the highlights of both type cper-
the north, with the northern boundary sharply marked by a large reverse strike fault. The succession in ations. Coal reserves as of 1942 were estimated as about
descending order is as follows: 661 million tons. A sharp decline in the output has been
(2) Upper coal-bearing formation reported since the mines were captured by Camnunist China,
green calcarecus shale (thickness 800 m or Bowmu The coal from the eastern cosl field was medes a metallurgi-
> - 0i1 shale (120-180 m) cal coke by blending with strongly coking cosl from Pen-
[h el Main coal beds (10-100 m averaging 60 m) ch'i-hu; and the coal from the central) and western field
< y R 1) lower coal-bearing formation : hed a good market as steam and gas coal, as domestic coal,
= Fushun series NQ\&.\Q\\QQWQEM sendsfone, coal, oif shole ond shale; ) Agglemeratic tuff, tuffaceous sandstone and shale, poor coal seams, and interbeddéed basalt and as cosl for synthetic petroleum products.
fre fhickness [ 200 m or more. flows (150 m)
_n..._ The following fossils were collected from the main coal beds and oil shale: 0il shale at Fu-shun
Ieaves: Sequoia chingnsis Endd, Taxodium disficum miocenicenum Heer, Ginkgoe cofr. adiantoides Heer, 0il shale 120-180 m thick rests conformably on the main
Fagus feroniae Unger. ’ coal seam ab Fu-shun, and it in turn is overlailn by a green
Friits: Glyptostrobus europasus {BR.), Alunus kefersteini Goepp., Querqus drymejs Ung., Carpinus grandis calcareous shale 800 m thick. Average yield of oil from
' Ung., Planera ungeri Ett. the Fushun oil shale has been reported =s 5.8% by welght,
Insects in amber witnin the coal seams: Populus occidentalis Iesg., Cecidomyis byjunensis Naora, Exetates in which the shale at the basal part, about 30 m thick,
manchuricus Naora, Componotus tokunagai Naora, Cainoblattinopsis fushuensis Ping. was excluded because of excessively low grade. Re-
Fresh-water Chelonia: Anosteira manchuriana R. Zangeri, 1947. serves of paysble ore were measured as 5,400 million tons.
) A shale cil industry with & yearly capacity of 36 thousand
i . . . tons of yield was started here in 1930, since then the
Olivine basalf and dolerite: Flows of olivine basalt and ou.u.<wdm.&owmwwwm form a row of hills on the southern margin of the mah Ho FPlain. project was expanded very guickly. A statistic for the
Pcleogene basalt ) : ‘ The rocks may be contemporaneous:with the tuffaceous sediments and coal of the Lower coal-bearing formation 1939 fiscal year shows that the West Opencut of Fu-shun
thickness 200 m or less. of the Fushun series. 'The thickness generally increases westward. hes stripped an overburden amounting 3.2 million cubic
meters; of which the shale ore (5.8% shale oil yield)
. actually sent to the distiliating plent was 8.4%7 million
AAPAPAAANSARANNNANANAAAANANAS I QAT OF TH LY A AN AR AN AN ANANAARNARANRAASNNNNS tons for the year. The project reached a peak during
TSN ' World War II. This was the largesi shale oil industry in
) N ) . Bhyolite (or "Cretaceous voleenies"} is dsrk reddish brown or dark greenish gray and consists chiefly of the world.
Rhyolite vy Thve vy Rhpolife, quarfz ondesite, tuff and breccio. rhyolite, quartz andesite, tuff and agglomerate. It covers the Miyanchara formation (Mxl) on both banks of
oot s e the Tei-tzu Hol X 7 7] east of Pen-ch'i-hul A g # . 2. Coal at Pen-ch'i-hu.
\BAAALAL A4 Coal was mined since ancient times, but systemstic operation
began in 1911, when a Sino-Japanese corporation originated
0. %:%:%° i Quartz porphyry consists of dikes and intrusive bosses of quartz porphyry, quartz-syenite porphyry, and granite here. The coal-measures occupy a 6 km by 7 km area, and
o o o o o QUortz porphyry, quoriz-syeaite porphyry ond porphyry. An intrusive boss of quertz-syenite porphyry in the upper reaches of the Hsi Hol#@ 1, a tributary contain 17 .seams of coel of which 8 seams are workable with
Quartz porphyry 0”0 P 6%, granite porphyry. of the Tai-tzu Ho, has been reported as a Cretaceous intrusive rock. Most of exposures of gp in the map area thicknesses of 0.6-3.0 m, and dips of 10°- 30° 5; the coal
0’0" 60% may be about the ssme age. reserves (as of 1942) measured 225 millicn tons, This was
the most important strong coking coal resource in South
L+ The Chienshan granite (or "Cretaceous granite") was named because it constitutes the body of the Chien Shan Manchuria. The Pen-ch'i-hu Iren and Steel Works was es-
PRI o ) ) . [F W1, 60b m high, south of An-shan(% W 1. The granite includes light pink to gray biotite-hornblende tablished at Miyanchara, just south of Fen-ch'i~hu.
. . LU Giotite-hornblende gronife, monzonite, pegmatite granite, monzonite, pegmatite, and granitic porphyry, and penetrates older granites {g) and the Sinian system
Chienshan granite + + Q3 + + X ? L ’ ? ; : : e 3. Cosl at Yen-t'ai-t'an-k'e
o+ 4T e ond gronife porphyry. (pCu). HNo direct contact seems to exist between the Chienshan granite and the rocks younger than the Sinian ng
PR system, but petrographically, the granite is generally believed Cretacecus, and genetically, it is Trelated to Coal has been worked here since a thousand years ago, but
+ o+ o+ s+ the above-mentioned guartz porthyry (gp). regular production was begun in 1909 by the South Menchuria
I Railway Co., The coal-measures show a boat-shaped synclinal
NANANAANANANANASNIIITUSIVE  CONTACEAAS N NAANAANAAAANNANS structure 6.3 km long, and the strata dip 20°- 30°. fThey
contain 28 seams of coal, of which 3 are more than 1 meter
The Lower Cretaceous formation (or Miyanoharas formation), unconformebly overiies the Permo-Carbonifercus red thick and workasble. The rank is semi-anthracite, with esti-
sandstone in the southern part of the Pen-ch'i-hu coal field, and is covered by rhyolite (rh). The formation mated reserves of 29.8 million tons (as of 192}, A certain
IS was formerly calied the Pen-ch'i-tum formation and was believed to be Triassic, but since Otoji AGJI (1927} coal seam abounds with pyrite nodules which, upon seperation,
b} Lower Cretaceous Conglomerate, sondsfone, shale, tuff and lava Flows; found Salvania sp. in a marly shale of the formation it has been assigned to Cretacecus. It may be contempo- were shipped to Fu-shun for manufacturing sulphuric acid.
™~ formation ) ? ? ’ ! ranecus with the lLower Cretaceous Huashan seriesl?¥ i i) of northesstern Manchuris. In the Hei-shanl 8 W] The mine has a briguette plant with a capacity of 150 thou-
% (Mivanoharo formation) thickness about 500 m. distriet Mkl consists chiefly of conglomerate intercalated with tuffacecus sandstone, tuffacecus shale, tuff, sand tons a year.
u and lava flows, and can be correlated with the Hou-hsinl£ 2f) conglomerate of the Hou-hsin sheet (WK 51-4)
= which is adjacent on the west. In the Fu-shun district in the northeastern corner of the map area Mkl is 4. Coal at Niu-hsin-t'ai
cheracterized by intercalation of lavs sheets and flows of rhyclite, andesite, and dolerite. Coal has been mined here since a century ago, but the mining
rights were acquired by s Sino-Japsnese corporstion in 191h4.
PARNARAARSRAARRRAAAARN SRR UTE o RFO MLy Cosl has been confirmed cver & LY km by 5 km area. More than
ten seams of coal are there, of which 5 are workable with a
The Upper Jurassic formation (or Heishan formation) constitutes the coal-bearing beds of the Pa-t'ao-hao [/ i #) thickness of $.5-2.0 meters each. The coel rank is semi-
coal field in the northwest (out of the map area). The formation has the following succession in descending anthracite. The measured reserves total 53 million tons.
order:
Upper Jurassic Upper (alternation of shale and sandstone, with coal), thickness 200 m Fire clay and high-alumina clsy )
formation Sandstone, shole, conglomerate ond couol; Middle {alternetion of sandstone, shale, snd conglomerate), 220 m In every Upper Carboniferous coal field ﬁmzﬁwoﬁmn ﬂdoﬁ( the
. . thickness about 550 m 4v-wss Unconformiby ...... fire clay and high-alumina clay (or bauxite-cliay) are in-
* {Heishon formation) ’ Lover (alternation of shale, sandstone end conglomerate}, 100 m ’ tercalated with the coal-measures. The bauxite-clay from
Fossils include Dioconites kotol Yokoyama, Ginkgo &ignitata Brongn., Phenicopsls speciosa Heer., Pitycphyllum Yen-t'ai-t'an-k'eng and Wiu-hsin-t‘ai was shipped te Fu-
nordenski joldi (fieer) Nath., and species belonging to Podozemites, Czekanowskia, Negeiopsis, Taxodium, shun, vhere it was wtilized for menufacturing metallic
Corbicula, etec. eluminum.
A A A A A A A A A A A U AU AR AR AR A Limestone
Unconformity Limestone of the Iower Paleozoic has been quarried at various
Jurassic volcanic The Jurassic volcanic formation (or Kengt'ai formation) constitutes the hilly land, 225 m high, east of MwoMm of dwmwnmwm mk.mm;.wﬁo feed Hmom.u. “_.HE“_w..nwh_bm. and port-
" . . 3 .. and cemer r to su ron sme .
formation Propylitic andesite, tuff and bﬁmﬁn.ﬁ Ch'ien-chiang-t'ail# ST & ). The formation consists chiefly of porphyrite or propylitic andesite f£lows ians, o PRLy smelters
{Kangt'si formation) P 3008 BoPEAS ST thickness obouit 300 m. intercalated with tuff and breccia. It underlies Mju unconformably, and its age may be Middle or Lower Iron :
R Ay dJurassic. An-shen Iron Mines [ An-shan block
{1) Tui-mien-shan
%%Qﬁhﬁ&\QﬁaxQ\g%% - .ﬁmv Bsi-an-shan
. {3) Tung~an-sheni ¥ % W]
The Taitzuho system constitutes the well-known coal fields of the Tai-tzu Ho basin, such as Yen-t'ai(#8 &1, Ta=ku=-shan{ XM L7 block
Pen-ch’i-hu, and Niu-hsin~t’ail % ‘o ). The system in the Pen-ch’i-hu coal field comprises 3 parts in ) (4} Ta-ku-shen
s . descending order: Yen-ch'ien-shan(88 i L 1dblock
Qbhn.u...\ﬂmbxhba mmﬁ\mm\., sandstone ond m&ﬁ\mm Upper, or Tsaich'ia series(® R #tl, is Upper Permian in age and is composed of e) varicolored shale (5) Yen-ch'ien-shan
thickness 440 m. with thin beds of sandstone, 210 m thick; d) alternation of pale greenish sandstone and varicolored Ying~t ‘ao~yusn{ 42 # L] block
Middle(t iutang series and Huangeh? series), shale, 80 m thick; ¢} red sandstone, 30 m thick; b) pale green sandstone and lenses of conglomerate, (6) I-tan-shen(— { )
. 100 m thick; and a) red shale containing limonite nodules, 20 m thick. (7) Wan-ch'ia-pu-tzul £ ® & 7]
Taitzuho system sangsfone, shofe, fire-cloy ond coal; Middle, or Lower Permian Liutang series[#04% #J, 170 m thick, and Towermost Permisn Muangch’i series L apd (8) Yin-t'ao-yuan
. i thickness 170 m. [# % %), TOm thick, is composed of aggregated sandstone, shale, high alumina clay, basal con- Kung ~chang -1ing HH.on kubmm
, . . glomerate, with intercalation of more than 10 seams of coal. Q) Su~chig-pu-tzu [ & R & F )
Lower(Penchi series], sondstone, shale, fire-clay, Iover, or Middle Carbonifercus Pench'i series, 120 m thick, is characterized by alternation of vari- (10} Keo-chia-kou [ & 3 it ]
coal aond \Sqnu.mweamn. colored shale and sandstone, intercalsted with limestone lenses, thin seams of coal and sluminous shele. (11) Pa-pan-ling [/\8k3i] Mine
thickness 120 m Fossil plents collected from this system inelude various species belonging to Calamites, Annularis, Sphenophyl- (12) Ch'iao-t'ou [4% ]
’ lum, Pecopteris, Cladophlebis, Neuropteris, Callipteridium, Emplectopteridium, Taeniopteris, Glgantopteris, (13) Wei-t'ou-shan (F T L]
Iepidodendron, Sigillaria, Stigmarie, Cordzites, Tingia, etc. The limestone 1enses in the lower part abun- (14) Miamo-erh-kou Iron Mines [F % i 4% ]
dantly contain Moscovian fauna which includes Foraminifera, Cephalopoda, Brachlopoda, Pelecypoda, and coral. (25) Li-shu~shan [2¢ 4 )]
All these iron deposits are the so-called Precambrian "banded
iron ore” belonging probsbly to the Anshan series, The
: The Ordovicisn formation consists of dark grayish, thick bedded limestone (ineluding dolemitic limestone) in _.,cm.mgmﬂ iron ore" is separated inte the "banded low-grede
[aToToTo] association with thin beds of marl and shale. Characteristic Cryptozoon limestone is generally found at the ore’, as will be shown below.
base., Actinoceras and Maclures are the most common fossils. On the basis of palecntological study the for- '
olololole mation is assigned to Lower and Middle Ordovician. The stratigraphic sequence of Plo at Huo-lien-chai-t'sun {A) '"Banded low-grade ore"
STETET e (& @ 3% #1] of Pen-ch'li-hu district and at Yen-t'al-t'an-k'eng(i? & B 4] is given below. i _Hb,.w ore around the Anshan Iron Mines is the most importent.
G1oT¢ Wel-t'ou-shen, Id-shu-shan, Ch'iso-t'ou, and Miac-erh-kou,
SrETETETS Huo-lien-chai-t'sun, Pen-ch'i-hu district (7. KOBAYASHI) Yen-t'al-t'an-k'eng {T'.SAKAMOTO) in addition to Kung-chang-ling, are large in reserves, The
RE grade of ore ranges from 20 to 40% Fe, and is usually 309
[ST6ToTo Massive and platy limestone 50- 70 m Dark grayish msgnesian limestone 140 m Fe or so, Total ore reserves throughout the map area would
e Limesfone, dolomite and mari; g|Toufan series Toufankou limestone 80-100 (Maclures and Actinoceras) be %,000-5,000 miilion tons {calculated to a depth of 50
Ordovicion system lm_.,l_le.u_wn.l._ul_,h ik ] ) " 500 v § (2 & &1 Platy limestone intercalated meters below the valley levels), The low grade ore has
ICKAesSs 1ess Than m. M > with vermicular limestone Wo- 60 Vermicular limestone 7 been worked exclusively in the An-shan district, where the
JW_PC.“.FT_IH_E'. 3 o - - - annual productions of crude ore near the end of World War II
Wolung series [ Wo-lung limestone 30- ho Dark gray limestone {Maclurea, {1944) were as follows:
w_ M: ﬁ_j n_:n,u 1 m [ BN RE &% ) Platy limestone intercalated with Syntrophia, Plectorthis, Ophileta) 12 m_m@v Tonnege
vy v ) vermicular limestone 30- kO
S R mmaﬁsﬁ series [ Crystalline limestone 5- 15 Ash white limestone 25 (3) Tung-an-shan 33 800,000
STCIGIoTs J [BZ 4 ] Ch'iu-shu-koul[#k & ;%) shale 5- 15 {2} Hsi-an-shan 38 200,000
L LT Wan-wan-kou limestone 20- 30 {ryptozoon limestone M:v Ta-ku-shan 36 2,000,000
FLery T n_: Hmmmlmm.nwmaﬂmm.m nanum Grabau) 25 5) Yen-ch'ien-shan 35 __150,000
Total 3,150,000
') I — The Upper Cembrian (Ch'scmitien seriesi# A I #t) of North China) consists generally of dark grayish, bedded, (B) "High grede cre"
o L Y ! I marly limestone with intraformational limestone conglomerate, snd alternating shale and sandstone. The thick- Kung-chang-ling is the top importance in the reserves of
r N O O ness attains more than 200 m near Ch'ac-t'cul4% # ], but is less than 100 m in other places. Ryuli ENDO made "high grade ore”. High-grade ore reserves blished
L S - a stratigraphic study of the Upper Cambrisn system at Tang-sghih-lingl4 ++ %) east of Yen-tai-t'an-k'eng, at ; g~ ; » P2 ed as
o T T 1 t FLig A i v o . o " of 1gho regarding this mine, listed actual and probable
_._I._H I I T . i m_.ponu.“_.wb-nrmvﬁ. KEE]L at zwsuumuﬂud ai (Hsia-niu-hsin-t'ai on Hmmv.. and at m#cmbmrau.m.ondwﬁw“ & w.u. The . reserves of 40 million tons, aud & possible reserves of
= . ﬂu : I _ I : I : geologic mmn.nw.os at _Hmhwmmumwwﬁm%.uwsm seems to present typical fossil zones as given below in descending succession. 60 miilion toms, or in totel 1 00 million tons. The
o Upper Cambrian LT Limestone. (3) men&M:nmﬂwmm imeet (48 m thick) above figures, however, might Include a degree of exag-
System Hﬁ_nﬂ_uﬁﬁcg.ﬂ_u thick ’ p ww &m MMMH“E Ew,n. oww mn MM sinant geration due to business policy. Miao-erh-kou ranks next
(CHaoomitien series) T ichness 80 fo 200 m. (2) _|u.rn3u.m = Nosmwm.,, |r_m._.m1M Hm zone, and isinania zone in importance, with prcbable reserves of more then L mil-
[ T'aishan stage | & . lion tons. Ying-t'so-yuen and Weng-chia-pu-tzu of the
T Alternating shale and mm.d@m.u..wcum (13 m thick) Anshan district are both minor in the reserves of high-
i - ) Mansuyella and Changshania sre found. grede ore, and may be sbout 500 thousand tons in totat.
— (1) Paishan stage [0 Wi FE) . The annual producticn of the high-grade iron ore from
L Mterneting sandstone and shale (18.5 m thick) the map area, as of the end of World Wer II, were as
Cr Chuangia nitida zone and Prochusngia zone{?) follows:
' Fe(d) Tonnage
The Middle Cambrian (Changhsia seriesii H#éflof North China} consisbs of generally bedded limestone intercalated {thousand tons)
with characteristic colitic limestone. R. ENDO subdivided it into the Xushan stagell W #L), the Taitzu stage
[X F B5], and the Tangshih stage(% T %] in descending order, and reported the total thickness as 237 to &G . (9) Kung-chang-ling 55 1,200
According to ENDJ, the stratigraphic sequence of the Middle Cambrian system at Tang-shih-ling of Yen-t'ai, {1%) Miso-erh-kou 55 350
Huo-lien-chai, Niu-hsin-t‘'ai, Shuang-miao-tzul¥f ¥J, and Fu-chin-ling(is 4 3] west of Chien-chin-koul T & ik, (8) Ying-t'ac-yuan 60 50
is as follows: ) (7) Weng-chia-pu-tzu 50 20
(3) HKushan stage; consists of marly bedded limestone with some shale and sandstone. A Drepaners premesnili Total w‘mmo A.nwo;mmbm. .noamv
zone and a Lorenzella-Teiniston zone occur at Huo-iien-ch'ai and Shusng~miao-tzu. A Drepanera premesnili
Zone alone occurs at Yen-t'ei. Measured thicknesses were 24.5 m at Yen-t'ai, 28 m at Huo-llen-ch’ai, and
143.5 m at Shuang-mizo-tzu. _
Middle Cambrian N (2) Taitru stage; generally dark gray bedded limestone intercslated with oflitic limestone. Shuang-miso-
Limestone and shale; tzu is the type locality where the stage was subdivided into 4 fossil zones, the Damesella-Teiniston
w<w_.~m:._ . thickness 230 fo 460 m. zone, the Amphotou zone, the Crepicephalina zone, and the Anomocarella-Manchuriella-Piychoparig zone,
{Changhsia series) At Yen-t'ai the Damesella-Teiniston zone, the Amphoton Zone, and the Crepicephelina zons occur. At Huo-
lien-ch'ai, the Damesella-Teiniston zone and the Crepicephslina zone are found. At Fu-chin-ling the
Crepicephalina zone only occurs. Some fragments of Trilobites were reported from Niu-hsin-t'ai. Measured
Yhicknesses are 165.7 m at Yen-t'ai, B9.5 m et Fu-chin-ling, 212 m at Huo-lien-ch'ai, 60 m at Niu-hsin-t'ai,
and 287.1 m at Shuang-miso-tzu.
(1)} Tengshih stage; generally aiternating shale and sandstone, intercamlated with lenticuler limestone.
Tang=shih=1ing of Yen-t'al 1s the type locality. Bailiells ulrichi zone and Froasphiscus yabel zone are
found at Yen-t'ai and Shuang-miac-tzu. At Fu-chin and Huo-lien-ch'ai feossils of the sbove-mentioned two
zones occur together. At Niu-hsin-t'ai Proasaphiscus zone alone occurs. Messured thicknesses are W7 m
at Yen-t'al, T0.7 m at Fu-chin-ling, 20 m &t Euo-lien-ch'ai, 50 m at Niu-hsin-t’al, and 31.3 m at Shuang-
mizo-tzu.
The Lower Cambrian system (Mantou seriesl##istlof North China) consists chiefly of an alternation of micaceous
Lower Cambrign shale and sandy shale of reddish coler, intercelated with limestone lenses and thin sandstone beds in the lower
System part, R. ENDD divided the system at Huo-lien-ch'ai and Niu-hsin-t'ail into the upper part or Shih-ch'lao stagel® & &)
. and the lower part or Misaki stagel = 4§ f#§ ). Hyolithes Xantungensis Resser and Endo is found in the shih-ch'iao
(Mantou series) stage of Huo-lien~ch’aj and Redlichia chinensis Walcott in the Misaki stage of Wiu-hsin-t'ai. No fossils have
been reported from other localities. The thickness, where measured, ranges between 205 and 335 m.
S ARARAPAAAAANSANANANAANANANAANDT G C N FOT T A Anm s s A AN A AN
< The Sinian system is widely distributed, especislly in the @istricts of Nan~fen([a %] and Ch*iso-t'ou where the
W ™ , system is subdivided as follows, in descending order:
g Sinian system Shale, mari, siliceous slote and quartite; {3) Kengchia series[fll ®il; shale, thickmess 50 m.
[15] Fhickness about L200 m. (2) Wuhsingshan series[& #T Wt #£); marl, limestone, gquartzite, and shale, 110 m thick.
Thw (1) Hsiho series; Ch'iamotou quartzite, Nanfen shale and merl, and Tiaoyut'ai (#% 5] guartzite, 1,000 m
T thick. .
o
ggg%%?{(QbﬂQﬁ\Qbﬂ\d\%%%%z
The mﬂmbwwpm mnmm.mm MmdooﬁwOmmn of generally greyish white medium-grained muwh.mdw gneiss and schistose granitic
A X . o . rock. e schistosity is usuaslly parallel with that of the Iiacho system (pfm). It hi metamorphosed the
Granite gneiss Orthogneiss and mylonite-gneiss. Anshan geries {pém) along the contact, The so-called “Kungchangling granite" may be a mwhpw..ﬁm.g_. of ﬁWMm granite
gneiss.
m NASANSANANANANANNANTIIUEIVE  CONTACTAANNNAAANAANANNNNANAN
m Y The Iizoho system[i® 7 R ], or Wutal system{ & & £ 1, covers all pre-Sinian sedimentary rocks which range in sge
o« .M\‘ iy Z,70 anshan series probably from Archeozolc to Lower Proterozoic. Rinji SATTO (1943) maintained that the system should be
uJ R -y Phyllit hullitic arit ouartzite. hemuatite-ouartzite: separsted inte the upper part or bmmwmb series of ILower Proterozoic age and the lower part or Liacho system of
m rel s yliite, pAylictic gril, qua, € g 7 Archeozoic age. According to SAITO, the Anshan series, in the Anshen iron mine district, consists mainly of &
& . O sl thickness more than 500 m thyllite group {including sericite phyllite, chlerite-saricite phyllite, and chlorite-biotite-sericite wg.ﬁ.w.wmu‘
a Ligoho system m\\\m\\m\\“\\w [ icoho system rhyllitic grit, quartzite, actinolite schist, and banded hematite-quartzite or magnetite-hematite quartzite.
W (Wutai system) &\W\\W\\\\Q ._\. ] ) ] . ) moﬂm H,ES..E&W flows and tuffaceous rocks occur on the top. The serles unconformably rests on the so-called
= \\\\\\“\\R\\\\\\ Crystalline schist, amphibolite, magnelite-hematife- _Hdﬁu.,mumumnﬂ&@ W) granite. The total thickness of the series is more then 500 m, The lower part or Lischo
w \&\W\\M\\“ quartz schist, crystalline \\wxmhun.qmu. system onncmﬁmm.dwm dmmuﬁ.cw the Teai-tzu Ho and extends further nOH&w:mHﬂ. It consists mainiy of a crystalline
€I b L e ) schist group (biotite schist, muscovite schist, two-mica schist, graphite-quartz schist, epidote amphibolite,
m B i thickness not known. amphibolite, chlorite schist, quartz schist, magnetite-hematite-quartz schist, and crystailine eslcarecus rock),
p o and is penetrated by the granite {g) of different mges.
?
Taoishan complex Biotite granite gneiss, horablende granife gneiss, The gneiss complex in the northwestern pert of the map area consists chiefly of orthogneiss of various campo-
. N . A , , sitions, ineluding biotite grenite gneiss and hornblende granite gneiss, associated with paragneiss and
{Gneiss and crystalline schist) poragneiss and crystalline schist. crystalline schist, and {s correlated to the su-called Talshan(f ] complex.
= ) . .;.m,m,_m..p.\m\vmmm Biotite Dﬁb.n.,.xﬂ biotite~hornblende granite, ond Unclassified granite represents granitic rocks probably older then Cretacecus greanite Amwu and includes
= Unclassified gronite m?\f_\_ahw,,\\_,, i X 4 Tuimienshan granite of pre-Anshan age, Kungchangling(S #®#] granite of pre-Sinisn age, and scme pre-
o ) w\;_/\\..tr\, gnelssose Q..‘Q_a...\m. Jurassic granites.
=
K !\YXKXXXXXXXXX
W Dicrite Qs x] Dforite and quartz diorife. Diorite includes gquertz dlorite and may have been erupted in sssociation with granite of various sges.
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