GEOLOGIC COLUMN AND UNIT DESCRIPTION

LITHOTOGY; THICKNESS

AR ROCK UNIT WHERE, KNOWH U Ir DESCRIPTION E C ONOMTIC v A L U E
Alluvium Sand, gravel, clay and sill; Alluvium, consisting of fluvietile sand, gravel, clay and silt, is distributed throughout the narrow drainage Gald
thickness more than 10 meters basins along the rivers and covers the flood plain of Hopei. Iacalities of placer gold occurring in the alluvial gravel are as follows, with the
= thickness of auriferous gravel beds: Hsi-wan-tzu (B 38 F1 (& - 5 m), 26.5 km north
m of Mi-yin; Tung-ts'asng-yd (R & w8) (4 m), 36 ke northeest of Mi-yun; Ch'en-chia-yl
m rmsasannnssnss s A s UNCONF ORMITY anrcrrn s am s ss s | Eu) (0.5 -1 Evh 34 km northeasst of Mi-ylin; T'ien-chia-chuang [& ® H£]{30 em),
g 36.5 km northeast of Mi-yin; T'ien-ko-chuang (8 % /£) (4 - 5 m), 26 Jm northeast of
= Mi-ylin; Wu-chia-kou (2 % %) (1 m), 11.5 km northeast of Tsun-hua; Te-kuai-ti (& 12 )
) Diluvium consists of primary seclian loess, secondary fluvic-aeclian loess, sand and gravel. The deposits (1.5 - 2 m), 15 I northeast of Tsun-hva and Tung-ta-ho [ X #31(C.7 ~ 0.9 m) near
Diluvium Loess, umumwoﬁmn loess, sand distributed widely in the vicinities of Tsun-hua [ 1£), Tseng-chuang (8 f£) and Yung-ning [ %) are 30 m Ma-lan-yU (% & u5), 33 lm west of Tsun-hua. The bed at Tung-ta-ho contains Au 0.k577
and gravel; thickness 30 to 50 m £0 50 m thick or more. gr per cubic meter and its mineral reserves are estimated at 183 ker.
FPlacer gold occurring in the diluvial ferrace deposits along the streams of the gneiss
wrnnnsnnasnmanassnanss THCCHT ORMITY Arsmans s s s s regions is lower in grade than that in the nearby alluvial depesits. Iopcalities are as
The Cretaceous formation is called the "Ch'eng-te conglomerate" in Manchuria and the "Tuff conglomerate" in follows: Hu-pu-chuang (P if 2] (2 - % m), 15 km north-northeast of Mi-yin; Yang-ko-
North China. The formation near Ch'eng-te and Ku-pei-k'ou (5 3t OJ consists mainly of reddish purple con- chuang (% § &} (1 a), 20 km north-northeast of Mi-ydn; and T'ien~chia-chuang (1 m),
Conglomerate, sandstone, tuff %ﬁpoﬂmﬂﬂﬁm u..d.nwﬂ,cmmmmm .:.M.nw thin wcwwww.mocu w.mw.mm.&onm ﬁacrwwﬁ predominant Mumdwm M@@Mﬁ and .S.mm Wnovsmﬂ Wum&.nu. 36.5 lm northeast of Mi-yin. .
Oretac 3 . : 2 pebbles of conglomerate are roundly eroded igneous rocks ranging in age from Cretaceous to Lower Precam- X . ) ) i A
Faceous formation Mww%wwwo.w thickness zore brian, including rhyolite, trachyte, quartz porphyry, dacite, andesite, granite, gneiss, and vein-quartz. Gold-bearing quartz veins intruded the gneiss complex (gn), the pre-Jurassic granite Ammv
Owing to wind erosion and joints, the conglomerate forms a striking landscape. The formation dips gently at mwa the Sinien system (pCu) in the last stage of the Cretacecus granite intrusion. Iecali-
less than 10°. The formation near Yung-ning consists of varicolored conglomersate and tuff with thin-bedded ties and mother rocks of the auriferocus velns, with numbers corresponding to those on the
red sandstone and shale. The formation is probably lower to Middle Cretaceous in age. geologic map, are as follows:
AlAnASANANASAANAAAAAANAS T ONE ORMTTY A s i s un s - Tu G5 -tao-k Lo s s L. X R N L.
i ou [ # 3E] , Sinian siliceous limestone; {2) Erh-tao-kou (o # #), Sinian
siliceous limestone; (3) Ta-chuen Shan (K # W), granite gneiss; (4) Ying-1iu Shan
Rhvolite. trachvte. dacite Cretaceous rhyolite, oceurring as Tlows and sheets, consists mainly of rhyolite accompanied by trachyte, dacite (Ex wrr”_ w:wruh. granite gneiss; nmv m.wsm-mw-ogwwmm hﬂm m.__wmu., granite gneiss; (6) Tsai-chia
Cretacecus rhyolite yOLlte, T T, and obsidian. It is locally interbedded with tuff, brecela, sandstone and shale, and defined as Lower Creta- wal(® % 2] , granite gneiss; (7} Ta-llang-yd (R # &, granite gneiss; {8) Wei-tsu-yil
and cbsidian ccous in age. (% F w#), granite gneiss; (9) Feng-chia-y! (&% % w), pre-Jurassic granite and Cretace-
ous aplite; (i0) Niang-niang-mizo [(® $& B), granite gneiss; (11) Hsi-ta-ku (B 1€ -] ,
Sinian quartzite; {12) Tung-to-ku [® T %), Sinian quartzite and metagneiss: (13) Li-
t'sang-yu (02 & 03], metagneiss; (1h4) Tsai-tzu~kou {E F &), Sinian silicecus slate and
quartzite; (15) Shui-chuan-kou [ % &), Sinian siliceous phyllite; (16) Ping-kan-liou
c ) Sandstone, shale. breccin The o&w.nmnmosm volcanic complex consists of sandstone, shale, breccia and rhyolitic tuff. The complex is almost Gk ¥ %), Sinian clay slate and siliceocus phyllite; C.d Hei-lung-tan (2 #& ;5] , meta-
retacecus volcanic complex and v om..ﬂn ﬁuww all disconformably overlain by rhyolite flows, and, as it restsz on the Mesozoic and Paleozoic formations, its gneiss; (18) Pai-ma-kuan (89 & %) , metagneiss; (19) Ieng—chu-t'ou (% & gi], pgranite
yolr u age is assigned to Lower Cretaceous. gneiss; (20)Ta-an-k'oulX ¥ i), granite gneiss; (21} Sha-ling [ i) , pre-Jurassic
. biotite granite; (22) Mao-shan [F 1], pre-Jurassic biotite granite; (23) Ylan-ko-chuang
(& E} , granite gneiss; (24) Ch'iao-yang-an [3 M FE], granite gneiss: {25) Wang-yeh-
Anrmmranrroniemnnme s THE OHFORMITY A s s s an s s s lengl® # %], granite gneiss; (26} San-tao-kou [= & &), granite gneiss; {27) Lac-hu
mm_mm (£ & W, granite gneiss; (28) Chiac-chia-kou [#8 % #), granite gneiss; (29) Kuan-
i X N ' . X N
Granite porphyry near Pei-ying-fang (3t ‘¥ ) intrudes the Jurassic volcanic complex, the Jurassic andesite and M_ mdm.lwocwmm.m?m.. wsm._\.nmu,m:p..nm.msmwmmmuhwou P wnmnmmpmb.lﬁu.wm U i um.uu granite GneLss; (31)
. gpt  granite porphyry the Upper to Tover Paleozeic formatiens. - a0-liu-shui (& i x7, mwu:ww_m gneiss; (32) Fen-shui-ling (% K #l, pre-Juragsic granc-
Granite porphyry and guartz porphyry Q.HOH.Hﬁ.m.h. (33) Tuan-shu-keu [5% f#f &), pre-Jurassic granite and Sinian rocks; (34) Ta-sa-
gp: gquartz porphyry GQuartz porphyry, sporadically exposed as dikes in North China, intrudes the pre-Jurassic granite nmm? the Mwmmwﬁmwmmwmmwww%mw.wwﬂm”m mwwwwmwmﬂmwwwngwwwmﬂwd&w mewudm:uwMMWﬂmmmWa mnm:;mm
Sinien system and the granite gneiss (ggn). The rock is a bringer of metal ore deposits. granite; (35) zzwl.nru.,m\am&mzm-wmu Shan(E m% 5 uﬁhE_. Hﬁm-u:wwmmwn m_.mbwrw.m arassic
R
M,Ul.n\/\rfu.ﬁw Biotite granite, hornblends-biotite omw&mn.umoﬁw mﬂmmu...wm in the thoﬁ:.du.rw: mu..nw of the Mumv%mw;mm.m is mmnmwwuw@ wowm:«wwﬁwn.ﬂwoﬂ.nm granite or nornblende-
Cretaceous granite a3 - granite, granodiorite and alkali- iotite granite. ) m_wﬂ rock near z.ambmusum.smh..«m ﬁ_x.m R ;_:.w. probably an mwwmb-mwmu;m (5. mmﬁ_ow wav.. The rock
AP A grenite near Yang-fang (8 14, 22 km northwest of Pel-p'ing comprises granodiorite and hornblende-biotite granite, contact-
[~ ,\JF metamorphosing the Upper Jurassic volcanic complex {Mjv) and the Ordovician limestone (Flo).
Silver .
T{1) At Yin-yeh-ling(# & #) , 8 o south-southeast of Mi-yin, gold and silver bearing
ic i ' ) = ; s ot : A uvartz veins oceur along the joints of Cretacecus felsite dikes which intrude Sinian
Basic ignecus rocks Gabbro and hornblendite ommdwwmw%mwwwwoe‘wmwMMMM MMMMMMMSmMﬂ%ﬂMMS&Mmxwmwm_wlwﬁw A_wmu.mvnoﬁmpm.r of gabbro and hornblendite and intrude the MHHHomOCm limestone. HMm odmummwOmMﬁ is poor in quality and mineral reserves.

P . J Al (2) At Chiso-chi Shan (& % i, 20 km east-southeast of Fuai-jou (& X}, a gold and
silver impregnation deposit cccurs in Sinian siliceous limestone and clay slate intruded
by Cretaceous felsite and dacite dikes which are the ore bringers.

AASAONANNANASNANANNAATHTRUSIVE  CONTACTANNAAANAANNANAS .
Iead
—_— At Bua-t'a [#% #1, 15 km west of Ch'ang-p’ing [& F], lead occurs as impregnation ore
== — : The Jurassic-Cretacecus formation near An-chiang-t'un (8 B %] cousists of alternating sandstone and shale (500 m in Sinian siliceous limestone intruded by Cretacecus porphyritic granite which is the ore
Jurassic-Cretaceous formation s mﬂsn.u.mwo:m and shale; iﬁowu‘. and basal &:wn..mnmmsm sandstone Go,a thick). _H.sm‘mmsmm.no:m is light yellow, Emaugumﬂmgmn\. and each bringer. The limestone bed, 10 - 20 cm thick, strikes N 70° E, dips vmu.mu and nm:dmpsm
——h| thickness 550 m layer in the alternation is 20 to 30 cm thick; the shale is dark gray and muddy, each layer being 2 to 5 cn grains of arsenopyrite and galena. The ore contains 3%.82% Fb, 15.54% 5105, 3.13% Fe, and
thick. The shale in the hill west of An-chiang-t'un yields plant fossils including Cladophlebis sp. 6.41% . The deposit is 80 m long and 8 cm wide and its probable mineral reserves are
estimated at 384 tons.
Manganese
At Hsi-hu-tsun (& ¥ 33), 13 km northeast of Ch'ang-p'ing, manganese cccurs in rhodonite-
. . . . : bearing quartz veins, a contact deposit between Sinian erystalline limestone and Cretace-
Sandstone, shale, conglomerate The Upper Jurassic H:og_m.ﬁ.o: ooﬁmu..mﬂm of alternating light gray to dark gray gwmmmmonm mmﬁmm“nozm and black ous felsite or plagi-aplite. The average grade is 45.52% Mn. The probable mineral re-
m Upper Jurassic formation and coal; thickness more than compact mbmvwmh mnooﬁum:vma by thin coal seams mbn.,n.mmmu. conglonerate. @m wowam...nwom. mwmdm nwmoozwowsmﬁ.% on serves contzining 45.5% Mn are estimated at 6,970 tons.
2 200 m the Jurassic volcanic ooSE..mx. It %om.:._mr mlﬂoﬁoou.w:mu. structure near Shih-hu-hsia [B 8§ T) and a synclinal
Fot structure near Ying-shou-ying-tzu(fE £ '8 F). Tungsten
g T{1V At Huang-kue Shan (& M w1, 10 km west of Chi-hsien,[F $), tungsten occurs in WO,-
bearing quartz veins which intruded intc the pre-Jurassic medium-grained biotite granité
during the Cretaceous period. Analytical results show that a concentrated ore contains
64 .36% Wo3, 11.12% 510,, 0.04% Sn0s, 8.46% Te, 8.57% Mn, 0.24% Cad, 0.05% M0, n.m_é
Cryptocrystalline andesite, Al,03 and & trace of Ti0,. ewmu..m are four veins m.mmm their average zow cantent is as
basaltic andesite, andesite Jurassic andesite occurs mainly as flows and locelly as sheets. It consists of cryptocrystalline andesite, folltws: North <mws {20.5 em wide}, r.rm,m." East Mmuﬁ (21 em wide), W.mwﬁ moﬁ:hﬁw .
Juragsic andesite porphyry, andesitic agglo- basaltic olivine endesite and andesite porphyry, generally associated with andesitic agglomerate and pyroclas- (29 em ﬂp@m.T 3.30%; West vein (53.1 cm wide), 5.87%. The total probeble mineral rese
merate and pyroclastic tic breccia. ves are estimated at 5,425 tons in which 341 tons of tungsten is contained.
breccla (2) At Ta-hsieh-tzu Shan (X ¢ F W], 10 km west-southwest of Chi-hsien, tungsten occurs
in WOs-bearing quartz vein intruding the pre-Jurassic granite. The vein strikes N 8s5° W,
dips %0 to 55° S, is 80 m long and B to 9 cm wide. The total average grade is 7.54% ﬂomh
The Upper Jurassic voleanic complex, known as the "Tizochishan formation”(# % ) /8] near Pel-p'ing (2,000 te Mwmwwwmwwﬁ.m mineral reserves are estimated ab 270 tons, in which 28 tons of tungsten i
Agglomerate, andesite, tuff, 1,500 m thick) or .ﬂpw "Iower Jehol H.OHSWPS..OD: near Qu.nm:m-.nm {400 to 2,000 m thick), consists of alternating nhaLnss.
Jurassic voleanic complex conglomerate, sandstone, agglomerate, andesitic ﬁcwﬂ..u m.wmmu.osmﬂm&po tuff, andesite flows, and mmmwoamwmawo ﬁ.“Q‘_m“_.oﬁmw.mﬁmh momosmm:u.m& by Mica
shale and breccia sandstone, mwmu..m and breccia in drm.wmmmp part. The pebbles of the breccia are limestonc near Pei-p ing, and AT Hsimo-hsin-k'ai-ling [ 87 B &), 34 km northeast of Mi-yln, o mica deposit oceurs
gneiss, mﬁmﬁﬁmﬂnm uw;@ gabbro nesr Iiang-ch'en-Tang (R A3 B) . Rocks of the complex are contemporaneous with in 2 dike of Cretaceous pegmabite intruding injection gneiss. The dike is 15 m long, 2 m
the Jurassic andesite (Mja) and are alvays ssscciated with the latter. wide, and contains muscovite, 30 cm in diameter, and biotite 3 to 4 cm in diameter, al-
NANAAANAEFFUSIVE AND THTRUSTVE CONTACT/A AN though the mineral reserves are poor.
The Middle Jurassic formation, or the "Chiulungshan series™(71 f WL €£), is 500 m to 850 m thick near Pei-p'ing, |mlHH.o: . . - ; e 5ol
and consists of alternating greenish viclet shale, sandy shale, sandstoue and tuffaceous sandstone, with basal 1) &t _Paknrz-ﬁ:m. bE T ,,nm; nedr %Md;zmwms MSM.: L& ,_n__m Ewmwu xﬂmzmwﬁw et zw MM.MM.Mm
Middle Jurassic Tormation Shale, sandstone and conglomerate; conglomerate. Purple tuffaceous sandstone predominates upward. Fine-grained agglomerate at the top is indis- ooﬁmo.n-sgm.moamﬁwn ammzmﬁu.ﬂm deposi OnnMWm © MMmﬁ wae uu..mm o bre mamcwmw +
(Chiuvlungshen series} thickness 500 to 850 m tinguishable from the agglomerate of the Upper Jurassic volecanic complex. The formation rests disconformably m:@mwowmwwﬂkwmﬁm:n mewﬁm:ﬁ5M.PW&W%bmuMmhﬁwm:Mmm“soa..nwtww”mmw HMMM....WMHMm MMEMOIEMdeonﬁomm@
- — on the Men-tou-kou series {Mk), and its ape was defined by L. H. YEH (1920) as Low to Middle Jurassic. The Emnmmﬂﬁm mmwwmwbmwﬂwbmm __ﬁm&.ﬂ The total average grade is 38.80% 810 38.80% Fe, 0.03%
SRR formation is alsc exposed in the vicinity of Yang-chia-chuang (48 & if] near Pei-ying-fang. zzmw 0.122% P, 0.005% S, and the specific gravity is 3.334. H.wodmcwmmhmu..ﬁmumw Hmmmuémm are
estimated at 58,800,000 tons.
rnnnsnsannnssasessans DTSCONF ORMITY i st r an A A S SAr s (3) At Humxuwmm:muﬁnc (% ¥R Fi, 6 ¥m north of Chi-hsien, hematite occurs in the Sinian
Digbase porphyrite, occurring as sheets, i1z known in North China and Manchuriz. Tt ranges in sge from Jurassic elay slate. The quality is good but the mineral reserves are poor, being only about
to Triassic. The rock near Pei-p'ing, consisting of hypersthene diabase porphyrite, intrudes the Mentoukou 3,000 tons.
Diabase porphyrite series ?.Fv\. the Permian-Triassic formation {Pui), and the Permian-Carboniferocus formation (Pu). The rock near
Yu-shu-kou, cecnsisting of light gray porphyrite, is 30 m thick and intrudes the Permian-Triassic formation and
the Permian-Carbonifercus formation., It is marked with columnar joints.
AN NNATHTRUSIVE AND EFFUSIVE CONTACT A ASAANANAN,
The Jurassic-Triassic ceal-bearing formation, or the "Mentoukou series'[Pd #i # $8), consists of sandstone, shale,
sandy shale, conglomerate, and coal seams. The series near Men-tou-k'ou {refer to Pei-p'ing sheet, NJ 50-2) is
1,000 m thick, and contains 30 coal seams 10 of which are workable. The series gradually thins nerthward, and
Jurassic-Triassic formation Sandstone, shale, conplomerate is 100 m thick near Pai-chia-t'un (2 % ££). The formation may thin out in the vicinity of YU-shu-kou. The upper
{Mentoukou series} and coal part of the series near Men-tou-k'ou yields plant fossils such as Ctenozamites browniana, Cladophlebis sp.,
Elatides sp., and Pterophyllum sp. (T. G. HALIE in L. F. YEH, 1920). The geries near Chai-tang (¥ ¥)yields
Czekanowskia rigida Heer, Phaenicopsis specissa Heer, Pityophyllum longifolium Nath, Podorzamites lanceolatus L.
et H. and Asplenium whitbiense Brongn. (M. KAWADA and H. MORITA, 1937).
AnnAnnsanmesses s soed s T O QR LTy i s s s s s o A A A
J'(ﬂl\l‘ll.'
;w _,\\t H,/\/,_F Fre-Jurassic granite, probably Triassic in age, is sporadically exposed along the Great Wall and near Chung-kou-
Pre-Jurassic granite Al_.w\mﬁm L,\U“H\ Biotite granite Ems._,.ﬂ. & 9] along the ..._._mam mo [i% %1 . The w.on”x is gray ﬁwmwﬁm:mﬂmusmn ‘sranvlar ,S..o.S”.dm granite, and is chuarac-
TN teristically nonporphyritic in texture. Tt intrudes the Sinian system (p€u), the Gneiss complex {gn) and the
,f,,\ ,I‘,_w.n . Lower to Upper Paleczoic formations, and is intruded by the Cretaceous granite am% and the guartz porphyry (ap).
it e s
The Permian-Triassic formation, or the "Hungmiaoling series'[&I /& & #) , is less than 350 m thick near Pei-p'ing;
. . AN N Sandstone, shale and clay; it is the "Hsinglunghsien sandstone” (2 I§ & 5y %), 500 m thick, near Pei-ying-fang. It consists of gray, light
Permian-Iriassic formation : thickness 350 to 500 m yellow or green quartzose sandstone interbedded with thin layers of shale and red clay at the base, and Is locally
- intruded and contact-metamorvhosed by diabase porphyrite.
nsnsansAansanansnenss DISCONF ORMITY s rnsss s sms mas s nssse The Upper Pzleozoic formetion, or the "Yangchiatun (48 R E) coal series” near Pei-p'ing, or the "Liuhe [¥F :§] coal
series" near Lao-yeh-miao [£ % &) and Hvang-ysi-kuan (31 2 B1), consists of semdstone, shale, conglomerate, lime-
stone and anthracitic ccal, It is Permo-Carkoniferous in age and is intruded by the diabase porphyrite. The
formation is divided in descending order as follows:
Locality Yang-chia-t ‘un Lac-yeh-miac Coal ) ] o ) ) )
[ The coal-bearing Permian formation intruded by porphyrite and porphyry dikes is found
i . in the following four districts.
hge Thick- Lithology Fossil Thick- Lithology Fossil (1) Pei-ma-chian-tzu coal field. The formation strikes NE for a distance of 5 lm with
ness ness an outcrop width of 1.5 km, and dips 20° te 50° SE. There are three worksble coal sesms,
Gandstone and Sandstone and with respective thicknesses of 2.b m, 2.1 m and 0.7 m, in descending crder. The coal is
conglomerate two layers of bituminous and caking. The analytical results revealed, 1.32 to 1.79% water, 32.77 to
conglomerate 39.32% volatile matter, 43.62 to 46.30% fixed carbon, 13.06 to 21.82% ash, and a calerific
& g value of 6,197 to 7,071. The total coal reserves are estimated at 20,220,000 tons
Iower o Black shale Calamites sp., Lepido- o Alternation of Annularia stellata, (proven reserves are 5,280,000 tons and probable reserves are 14,490,000 teons).
Permian g with several | dendron sp., Neurcpteris R gray, dark gray, |A. orientalis, Calamites (2} Lac-yeh-misc coal field. The formation strikes E-W for 6 km with an outcrop width
Sandstone, shale, conglomerate, & coal seams sp., Pecopteris cf hemi- & | greenish limonite-|cfr approximatus Brongn, of 1.5 km; it dips generally 30° to 30° S. It is disturbed by porphyry intrusions and
Upper Paleozoic formation vl limestone and coal; thickness 2 telicides (Brongn}, = bearing sandstone |C. suckowi Brongn, forms two anbiclines whose axes trend E-W in the northern part of the coal field. The
=] 330 to 530 m %m orientalis dark gray sandy Cladophlebis sp., Cordaite thickness of three workable coal seams are: upper seam 2 to 3 m, middle seam 2 to G m,
o = Amowmswu ) shale and black sp.,Equisetites sp. and lower seam ] to 2 m. The coal is bituminous and weakly caking. The snalytical re-
5 = {(by T. W. Yang 1928} shale with seve- |Pecopteris anthriscifolia sults show 3.55% water, 24.51% volatile matter, 53.50% fixed carbon, 18.38% ash, and 2
B — ral coal secams (Goepp), P. orientalis calorific value of 5,259. Total coal reserves are estimated at mu:.cmo‘.ooo tons gwoe‘ms
m (Schenk) Potonie, reserves are 10,530,000 tons and probable reserves 10,530,000 tons).
= Lower- Shale with Spirifer (choristites) Shale with Sphenopiiylium sino- {(3) «.mbmlosmm-d_:: nomu.. wwm.wm... The H..owam.du..os Mm.HOanHu.. Bmﬁmu:owuo:mmm@ into schist mb&

Middle sandstone znd aoiwzmﬁm Frecks sandstone and corcanum Yabe, S. quartzite by oww.nmhmosm PmdeCm.ps.nH.ﬁmu.oum from which some oos.ﬁmh.m m.pwbmu.mu.m such as pyrite,

Carboni- conglomerate Productis of . Taiyuanfensis lenticular . lverticilatum (Schloth) garnet, andalusite and chiastolite resulted. The coal is anthracitic and the seams locally

Ferous e 2% the base Grabamr. P. of . Somic E Limestone Brongn. vary uu._p number and thickness. Workable sesms oceur always beneath a thick bed of conglome-

- reticulatus Chao, Delbo= 2 Phenicopsis? sp- rate in the Hoame. part of S.um formation. ) ) ) o
. & seoben Malkistrintas(7) & “ by F. Ueda et al 1936~ {4} Huang-yai-kuan wom.H mwmu..au mm km north of Chi Hsien. The formation is intruded by
<@ Chao, Naculopsis 1937) quartz porphyry, and is deficient in ccal reserves.
anthraconeiloldes cho, Sphenophyllum sp. {at Pei-
Aviculopecten sp., ma-chuan-tz2u
Entolium( 7] sp. by H. Watanabe 1934}
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Fl, undifferentiated Lower Faleozoic
formation: limestone and shale;
thickness unknowm

Plo, Ordovician Tormation:
and shale; thickness 530 m

Ple, Cambrian formation: limestone
and shale; thickness 250 to 400 m

Tower Paleozoic formation limestone

VNPV VN VAR TV VL VRV SN S

Limestone, shale, phyllite,
slate, quartzite, sandstone
and conglomerate; thickness
about 2,500 m

Upper Precambrian formation
(Sinian system)

Mica schist, hornblende schist,
limestone and guartzite;
thickness unknown

Crystalline schist

gn: metagneiss and granite gheiss

Cneiss complex

gegn: orthogneiss and granite gneiss

ﬁno“_.Eg zo.n &.mﬂbv
to scale

The Lower Paleozoic formation {Pl}, near Pei-ying-fang and Huang-yai-kvan in Manchuria, consists of Cambrian-
Crdovician limestone and shale. It is intensely disturbed by faults and igneous intrusicng so that subdivision
is hardly possible.

The Lower Paleozoic formation near Chin-chuang (E f£] is more than 600 m thick and is subdivided into Ordovician
(Plo) and Cambrian (Ple) formations as follows (T. OBATA, 1939): (5) Middle Crdovician formation, 290 m thick,

consists of dark massive limestone and platy limestone yielding Armenoceras submariginale Grabau, A. pseudeoseptatum

Grabau and A. richthofeni (Frech.); (M) Lower Ordovician formation, 240 m thick, consists of limestone and shaly
limestone with thin-bedded shale, and yields Kaipingoceras sp., Manchuroceras sp., ete.; (3) Upper Cambrian
formaticn, 75 m thick, consists of limestone with layers of wlrmkalk; (2) Middle Cambriasn formation, 75 m thick,

consists of limestone, oolitic limestone and thin-bedded green shale; (1) lower Cambrisn formation, 100 m to 250 m

thick, or the Mantou (8% 78} shale, consists of reddish purple shale yielding Tsinania ceres (Walcot) and T.
peipingensis Sun.

fatabat shakil = Al

The Upper Precambrian formation, or the Sinian system, rests unconformably on the gneiss complex (gn) and is
divided into the upper and lower parts. The upper part consists, in descending order, of limestone, siliceous
limestone, shale, an alternation of siliceous phyllite and calcareous slate, and red slate. The lower part con-
sists, in descending order, of thick-bedded quartzite, siliceous sandstene and local basal conglomerate. The
system may be no less than 2,500 m thick.

The crystalline schist, or the Wutai system, consists of mica schist and hornblende schist ‘accompanied by
limestone and quartzite. The rock near T'ai-yang-kou (& 75 %) appears to be a contact metamorphosed
facies of the Sinian system.

The gneiss complex is lithologically divided into two groups, metagneiss {mgn) and orthogneiss (ggn). The
metagneiss group, consisting of biotite metagneiss and hornblende-biotite metagneiss, including injection
gneiss, migmatite gneiss and paragneiss, is generally distributed in the northern side of the Great Wall,
and is correlated with the Sangkan complex. The orthogneiss group, consisting of biotite orthogneiss,
hornblende orthogneiss and hornblende-bictite orthogneiss, including granite gneiss with small amounts of
mipmatite gneiss, paragneiss and metagneiss, is generally distributed in the southern side of the Grest
Wall, and is correlated with the Taishan complex. ) :
Undifferentiated gneiss complex {gn}, consisting of metagneiss and granite gneiss, occurs in the northwestern
part of the map area.

Limestone

The Chang-chiln-ling (#% ¥ ) Ordovician limestone near Chun-chuang was formerily quarried
for smelting the Hsuan-lung iron ore. Mineral reserves are estimated as follows: Lime-
stone containing less then 2% silica amounts to 8,000,000 tons, 2% to 3% silica is 6,000,000
tons, and 3% or more silica is 4,000,000 tons. ILimestones of the Sinien, Cambrian, and
Ordovician formations are caleined for the local lime industry.

Ground water

The level of shallow-seated ground water in the flood plain northeast of Pei-piing lies
at the depth of 4 to 10 m. The quality of the water is good compared to the rest of China
although the content of Ca, mo: and Cl is rather high.

The deep-seated aquifer lies at a depth of less than 50 m, becoming shallower toward
north. The underground Quaternary deposits consist of an assemblapge of light gray gquartz
sand, yellowish brown loessic mud and vari-colored gravel. The quartz sand is the thickest
unit and yields & large number of Planorbis sp. The Pleistocene red clayey mud overlain by
the Quaternary deposits is found at the depth of 7O to 120 m near Pei-p'ing. Ground water
is favorably preserved in the wvari-colored gravel bed which covers the impermeable red
clayey mud. Wells sunk in the flood plain were stopped upon encountering the sticky clayey
mud bed. The depth to the surface of the bedrock is unknown.

The ground water is very abundant. The quality is the best in Worth China: the Cl con-
tent is less than 50 EM\.H and the hardness is about 175 ppm.
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