GEOLOGIC COLUMN AND UNIT DESCRIPTION
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AGE ROCK UNTT LITHOLOGE; HICKIESS UNIT DESCERTIPTION ECONOMIC VALUE REFFRENCES
AENERT, BE. E., 1935, Geologic map of Siberla, scale 1:50,000: Unpub.
rept., Geol. Inet., 5. Manchuria Ry. Co.
' . Placer gold in the alluvial depcsits wes worked in the upper reaches of the -
Sand, gravel and clay; Alluvium is widely distributed in the drainage basins between the Amur River and the Sung-hue Chiang, covering Wu-t'ung Ho and the Tu-lu Ho. HATA, Ju-ki_‘ég;;"i?g?: ReggrtTc":.nt?e'goj.%s{izldﬂje?lﬁgecggéna%gosizig'Of
Alluvium thickness less than the low terrace remnants and the flood plains. It consists chiefly of sand, climy end gravel, and is covered Wu-t 'ung Ho placer gold:- The geclogy along the river consists of blotite schist Geol. Insl'tjzxfg S.’Manchsria Ry. Co.,Bu_'Ll. ng. 68.8 :
20 meters by vast marshes and black peaty mud. and biotite granite associated with dicrlte, overlain by andesite flows. ‘The total !
length of the gold-producing area elong the Hsi-wu-t'ung Ho, the Lao-wu-t‘ung Ho ISEKT, Tedwn, 1933, Mineral resources in Manchurie: Geol. Inst.,
and the Hsimo-wu-t'ung Ho 1s 40O km. It was reported that 1,50C men worked in 1918. S. Manchuria Ry. Co.
Tu-lu Ho placer gold:- The geclogy along the river consists of blotite schist and
. chlorite schist, Auriferous beds of the alluviel deposlts are composed of sand and MORTTA. Gitin, 19L0, Report on the Hao- coml fleld: Manchuris Ceol.
oy Qgéoligb_riazigéiia:g;nd Diluvium {Qd), conslsting chiefly of clay, sznd end gravel, is sporadically distributed as inliers in the gravel consisting of schist and quartzite pebbles. The Kuan-Tu (&7 #) gold mine, 4 goc’. m.glid;booi for Geol. Excukﬁgna in Mamehuris, mo. 6
o thickness unknown * vast alluvial deposits. situated between the Tu-1u Ho and Kuan-yin Shan (81 8 1) along the Amur River ’ )
(refer to Fo-shan sheet, NM 52-12, adjacent on the north), wes opersted by the : . .
% Diluvium Diluvium (Qdg), consisting chiefly of coarse sand, gravel and rerely clasy, is exposed in the western half | T'ai-p'ing-kou Mining sz.’fice[z'( ¥ g A 6 B). The gold-pr::-ducing ares comprises ten NALIVETH, E.Své’ﬂeﬁzisti?%% iziggical map of U.S.5.R., scale 1:5,000,000:
= als 1 o[f the mel.p area, covering the hiﬁ',h] terrace remnants that fringe the flood pleins o§ theif.mg—};a zﬂ;aﬁ important gold mines and produced 500 kg of pure gold in 1917. eDeidalie Y Y-
& i sand, gravel and clay; t5 7 jIland the Hao-11i Hol(Eh I 7). It 1s mostly overlain by the Recent fluvial deposits. =] ckness
thickness less than 100 m ‘ renges from 5 m to 100 m. On the basis of the fossils such as molar and incisor teeth of Elephas primigenius OAKT, Ken,]j;hiiilgll:a, 1;;1321‘;&?1} t}llle SEDJ-OE;Y andG:EJB_ul;zszf dgﬂii;goi%ineﬁ-"
uneerthed in the Hao-kang coal field, Qdg is correlated with the Kuhsiangbun series (47 45 € £i) of Upper to ao=1i-chen (4 i : hpub. rept., ol. .y B. churia

Middie Pleistocene age. Ry. Co.

SO URGNEORNITY. ~mmm SATTO, Rinji, compiler, 1930, Geologlcal map of Manchuria end adjacent
ereas, scale 1:3,000,000: Manchoukuo Geol., Inst.

Flows of doleritic cilvine Flows of doleritic olivine basalt occur at *Ma-an Shan [ ¥ L4} on the southern bank of the Sung-hus Chiang. . UCHINO, To;?:gé:angeg?fsgg;t?%cﬁiaci?gg; ];;?ogziong t]hf E’:?-]gg[jg conl

Quaternary basaly vasalt; thickness varisble

* Not shown on the map,

el
g Neogene beselt Azﬁigzgzii:iginga:ﬁ;tbiizgia; The N?ogene basalt occurs in the U.5.5.R. territery (E. AHNERT, 1935) in association with tuffaceous sand
E thickness 20 m to 100 m and breccis, but no other data are available,
T BFFUSTIVE CONTACT e ™ -
m _ Flows of hornblende andesite and andesite porphyry are sporadically distributed in the hills in the western
Esj#ﬂg‘:_-" Hornblend desit a part of the map ares. The rock consists of dsrk-grey groundmass and phenoerysis of hornblende, 3 to 5 mm -
Cretaceous andesite B et orn in & an Es & an Jong, and plagioclase 2 mm long. It rests upon the Nankang (% 2] conglomerate (Miku), the Hsinte(d 18)
f“.”__?";ﬁ‘_?:: andesite porphyry pyroclastic formation (Mk), the Mishen (# L) series (Mj), the pre-Jurassic granite (ga} and the granite
i g gnelss {ggn).
S EFFUSIVE CONTACT e
The Nankang conglomerate consists of conglomerate snd lenticular sandstone. Pebbles of the conglomerate are
Nenkeng conglomerate Conglomerate and sandstone; round, 1 cm to 20 cm in diameter, and are mainly gquarts porphyry, sandstone, quartzite and basalt. The con-
thickness less than 100 m glomerate unconformebly overlies the Hslinte pyroclastic formstion and the Mishan series, and is considered
probably Middle Cretaceocus in ape.
e TNCONFORMITY  ~mermmrme e
Mkl: sandstone, conglomerate The Hsiinte pyroclastic formation is divided into the upper part (Mkl) end the lower part (Mkv), and rests ® Hao-kang (@1 @] coal field
and coal; thiclmess more upon the Mishen series with an apparent disconformity. TIts age is considered to range from Upper Jurassic The coal field, extending for 35 lm NE from Hein-te to Ta-ling [X #], was
then 500 m to lower Cretaceous. prospected by drilling five hundred deep holes. The coal field is well lmown
The upper part of the Hsinte pyroclastic formation (Mkl) consists chiefly of yellowish-brown, coarse-grained for the lergest amount of probable reserves, smounting to 1,762,000,000 tons
Helnte pyroclastic formation Micv: andesitic agglomerate, sandstone, intercalsted with lenticular conglomerate and = cosl seam 5 cm thick. ) in 1945, with the largest tonnasge throughout Manchuria. The coal 18 good for
tuffacecus conglomerate, The lower part {Mkv) consists of dark grey andesitic agglomerate, tuffaceous conglomerate contsining quartz- iron smelting and gas manufacture.
shale, sandstone and ite and granite pebbles 5 em in diameter, blackish-gray foliated shale {marly nodules of it contain
rhyolitic tuff; thiclmess Brachyphyilum sp. and moliusk fossils), grayish-white sendstone, grayish-yellow conglomeratic sandstone, Coel Thicimess (m) of
2,000 dork green sandy shale ond rhyciitic tuff. Bed | Coal Secam Thickness Intervening Rock Mining Methed
(m) (Chiefly Sandstone)
s DISCONFORMITY e No. 1 2.0 Not worked
The Mishan series, or the Upper Jurassic coel-bearing formation is distributed in 2 narrow northeast-trending w0
band thet extends for a distance of 120 km from the Sung-hua Chiang to the Belaya River in the U.S.S5.R. be- 5 No. 2 9.0 Strip and undergreund
yond the Amur River. It is a continuous fresh water deposit, 1,000 m to 1,300 m thick, locally marked with 5 8 8o
contemporaneous erosion. The series in the vicinity of Hsing-shan-chen [ W) 4] is stratigraphically divided T2y | M. 3 10.2 Underground
into the upper, middle and lower coal-bearing beds. b2 i 30
The upper coal-bearing bed consists of gray or grayish-yellow coarse-grained sandstone, yellowish-gray con- a No. h b1 Underground
glomeratic sandstone, conglomerste and shale, interbedded with thin lenticular cosl seams in the middie and © 80
lower parts. The shale in the middle part 1 ylelds plant fossils. No. 5 6.3 Strip end underground
2 The middle coal-bearing bed consists chiefly of yellowish gray or grayish-white sendstone, grayish-white 40
g arkosic and tuffaceous sandstone, intercalated with five important coal seams (Nos. 1, 2, 3, 4 and 5) and Yo. 6 9.3 Underground
& three fossiliferous zones ( 2 , 3 and L4 ). by ko
g b No. T 3.7 Not worked
Upper: sandstone, congi te 2 A markedly fossilifercus zone lles in the horizon 10 tc 20 m above coal sesm No. 2, and yields H §T, B 6 39
- pper: &8 v ) congiomera the following plant fossils: Conlopteris hymenophylloides, Onychipsis elongata, Sphenopteris §'? & | No. 3. Not worked
Hel <o and coal; thickness more than suessi, and Podozamites lanceclatus. b=
toz ? 500 m 3 Aa slternation of shale and sandstone lying above cosl seam No. 3 ylelds the following plant 8 No. 3 2.6 Not worked
—— 4 X i - fossils: Cladophlebis denticulata, C. lobifolia, Sphenopteris suessi, Taenlopteris sp., Ginkgoites
Mishan series o2 Mju@mX{® Middle: sandstene, shale and digitata, Balers gracilis, Elatocladus menchurice, Pityophyllum lindstroemi, Podozamites sp., and Fo. 10 i Not worked
coal; thickness 200 to 300 m Carpolithus sp.
‘- 4 A white arkosic sandstone above coal seam No. 5 yilelds the following fossils: Equdsetites D,
@ Lower: sendstone, conglomerate Cladophlebis dentirulsta, C. lobifelia, C. nebhensis, Coniopteris of. hymenophyiloides, Sphenopteris The Upper conl-bearing bed is intercalated with ientlicular unworkable coal seams.
- and coal; thickness 300 to 400 m = i 7 ol
suessi, Taeniopterls sp., Nilssonia? sinensis, Pseudocycus? sp., Ginkgoites sibirice, G. digitata,
‘ Balera manchurica, Czekencwskia rigida, Phoenicopsis sp., Stenorachis sp., Blatocladus manchurica, The coal is & medium-grained bitumincus coal; analyticel results follow:
1® E. submanchurica, Pityophyllum longifolium, Pityostrobus Endo-riujil and Podozamites lanceolatus.
The lower coal-bearing bed consists of grayish-brown arkosle sandstone, gray conglomerate and one important Coal Fixed Volatile Caking Heat Value
coal seam (No. 6) with four other unworkeble seams (No., 7, 8, 9 and i1¢). The conglomerate 1s composed of Sean Carbon | Matter($) | Water(#) | Ash(4) | Sulphur | Property (calorie) '
round pebbles, 2 to 10 cm in diameter, of quartz porphyry, rhyclite, rarely granite and guartzite., There are (#) (%)
two fossilifercus zones 5 6.
S A shale below coal seam No. 6 yields the following fossils: Equisetites sp., Ciasdophlebis denticulsata, No. 2 53.36 33.76 .13 20,64 0.kh Ca.k%ng 7,120
Otozamites sp., Czekanowskis rigida, Pityophylium longifolium, Podozamites lanceclatus and Plnltes ep. No. 3 55.01 3k.72 2.2k 8.03 0.21 " 1,370 .
6 Cosl seam No. 8 ylelds the foliowing fossils: Eguisetites sp., Cladophlebls cf. lobifolis and No. 5 56.23 3k.49 1.h42 7.68 1.02 7,530
FPhoenicopsls sp.
The Mishan series atrijkes N 20° - 50° E, dips 5° - 30° SE, showing & monoclinel structure, and is cut by many The analyticel results of coke manmufactured from the Hao-kang coal are as followa:
dip-faults, generally with a northward threw, and a few strike-faults with a throw to the west. fixed carbon 89.37%, volatile matter 1.09%, water 1.32%, ash 8.22%, sulphur 0.89%
and heat value 7,471 calories.
e coal fleld is cut by meny faults. The most important cne is the Shih-tou-hc
Quartz porphyry end Quartz porphyry end grenite porphyry imtrude the granite gneiss (ggn) in the vieinity of Hsing-shan-chen I;Eha i ;%] fiuit ,ia ncma{ strike-fault wilth a throwptn the weat, which runs N-S
Quartz porphyzry aranite porphyTy and In the area along the Amur River. Both rocks ere consldered marginal faclea of the pre-Jurassic passing through the hill east of Hsing-shan-chen. Due to this fault the principal
grenite (gp). conl seams are repeated, which caused an increase in the actual reserves of coal.
®4An Upper Jurassic cosl seam near Chen-tung-te'un (81 & #1) on the south bank of
‘ the Amir River is 2 m thick and has an area of 10 sg. km. Probeble coal reserves
Bictite granite, hornblende- The pre-Jurassle granite consists of biotite granite and hornblende-blotite granite, sccompanied Ty : were reported by Chinese geclogists as 20,000,000 %ons.
Pre-Jurassic granite biotite granite, grneisale guneisslec granite, aplite, pegmatite, dicriie and granite porthyry. It intruded presumebly during :
gr granite, aplite, pegmatite, the Trisssic period. The rock along the Lao-wu-t'ung Ho[&£ #& 'F 7] is a cosrse-grained biotite
diorite and grenite porphyry granite cccasionelly containing large phenocrysts of pilnkish orthoclese.
~— e~ INTRUSIVE CONTACT ™
<
Crysta.ll;i.{ne lﬂestzni, hornfuei:, The Upper Paleozolc formation is exposed only In the southeastern corner of the map area, Tt consists @’Ihe Upper Peleozoic crystalline limestone in granite gneiss is found at a quarry
Upper Paleozolc formaticn g?r:z: ;’ e %’ ? z.he,}mphy e of massive crystalline limestone, hornfels, graywacke, clay sliate, phyllite and conglomerate. It is 2.5 km north of Esing-shan-chen. It is calcined for lime., The limestcone deposit
glomerate ; lekness correlated with the Permo-Carboniferous formaticn of marine crigin. iz 80 m long, 50 m wide and 30 m thick, and its probeble mineral reserves are
less than 1,000 m estimated at sbout 70,000 tone.
©
g
8 '
:
Sandstone, clay slate, The Lower Paleozole formamtion, consisting of sandstone, clay slate, phyilite and conglomerate, is exposed
Iower Paleozole formetion phyliite aend conglomerste; only at Stolbovskoye and Soyuznoye in the U,8.5.R. ‘The formation 1s assigned 4o Tower Cambrisn by D. V.
thickness less than 500 m NALIVKIN (1955), slthough no detaills sre avallable. ’

Crystalline limestone, clay
slate, sandstone, quartzite,
mica schist, chlorite schist,
talc schist and quarte schist;
thickness unimown

The Proterozele formation is exposed only in the U.S5.8.R. It consists of crystalline limestone, calcarecus
clay slate, sandstone, quartzite, mica achist, chlorite schist, tale schilst and quartz schist, and is
occRsionally essoclated wlith Ardshan-type iron ore depoalts extending northward parellel to the strike of
the formation.

Proterozoic fermation

S Biotite orthogneiss, hornblende- The Precambrian gnelss 1s light gray blotite orthognelss or hernblende orthogneiss, locally accompsnied by
g Precambrian gneiss biotite metagneiss, gneissic blotite metagneisa or hornblende metagneiss. Where it outcrops, north of the Amur River, Soviet geologists
5 &n granite and crystsliine lime- define it as Archean. It may be equivalent to some of the granite gneiss {ggn) iz the morthwestern part of
E stone the map sheet. .

%f Biotite-quartz schist, chlerite Crystalline schist is exposed in the upper reaches of the Tu-lu Hol#6 % iAl}. It consists of biotite-quartz
Crystalline schist //{:gh’// schist, blotite gnelss, hornfels schist, chlorite schist and bilotite gnelas, in association with hornfeles and Ienticular erystalline lime- ‘
/ / / and crystalline limestone; thick- stone. Although fte age is unknown, it is tentatively correlsted with the Precambrian schist exposed in the
d,_.—.-_..; ness unknown Fo-shan sheet (NM 52-12), %o the north. i
/ /

g Biotite orthogneiss, hornblende- Granite gneiss of unkmown age i1s distributed in the western part of the map area. It consists chiefly of blotite
g Granite gneies bictite metagnelss, gnelssose orthogneiss, in asecciaticn with varicus kinds of hornblende-biotite metagneiss, gneissose granite and crystal-

granitie and crystalline limestone; line limestone. A lenticular crystaliine limestone at the quarry 2.5 km north of Esing-shan-chen was contact-
g thickness unknown metamorphosed by the intrusion of coarse-grained biotite orthogneiss.

Column not drawn
to scale




