GEOLOGIC COLUMN AND UNIT DESCRIPTIONS

LITHOLOGY; THICKNESS

AGE ROCK UNIT WHERE KNCWN REMARKS U NIZT DE S CRTIUPTTIOGOCN
Alluvium, consisting of clay, sand and gravel, is distributed in the drainsge basins of the Amur River, the Ni-ch'iu Ho {iZ # 5), and thelr tributaries. GOID
Clay, sand snd gravel; In the fleood plain of the Amur River it is covered by vast mershy grasslands with black muck 5C cm thick. A drillhole at Hei~ho reveeled the descend- Placer gold occurs in the Recent deposits along many of the
Alluviwn thi:_-}mess less than ? ing sequence as follows: black muck (0.5 m}, elay (5 m), and sand and grevel {5 m). The ground water level elong the Amur River is generally 5 to 20 m rivers in the map avea.
15 meters below the surface. Water occurs in the sand and gravel bed. The water of the Amur River permeates the aquifer. Water is sbundant and good in gquality, :
and contains no lron or mangenese. The ground water level in the Hsieo-hsing-en-ling Shan-mo is very shellow resulting in wide marshes, especially near The most promising placers are located in the upper reaches or
: the watersheds. Water is abundant and good in quality. : : -~ neer the watersheds of the Fa-pieh-la Ho and the Ni-ch'iu Ho,
wanAasaanasaaanan INICONFORMITY VAAAAAAANAAAANN and occur in the Recent deposits underlain mainly by the pre-
Jurassic granite. During & years from 1922 to 1927 inclusive
o the estimated total production of gold along the Fa-pieh-la Ho
& GQuaternary baeslt is black to pitch black, holocrystalline to holohysline, showing en intersertel or radial texture. The rock is hard, compact and was 43,300 kg. Gold-bearing gravel beds contained 6.4 gr of
Guaternery basalt Qlivine basalt; thickness porous, and contains visible phenocrysts of olivirne 1n mssocimtion with anorthoclase, plagicelsse, olivine, magnetite, glass end microcrystals of gold per cuvic yard cn an average. The placers are described
é less than 100 m sugite, blotite and titaniferous minerals. The basalt forme a plateau on the gsouthern mergin of the map area. It was provably effused between the in detail below.
= Pleistocene and the Recent.
54 (1) Wu-tac-kou (P'eng-yllan Gold Mine s i # f& ). The drainege
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ANANNANNAN, EFFUSIVE CONTACT vASNANAANAANAANNS

Sand, clay and gravel;
thickness 20 to 50 m

Shale, sandstone, conglomerate,

bentonite and lignite; thick-
ness 10 to 60 m

Doleritic augite-olivine
basalt; thickness more
than 100 m

ANANAANNAN BFFUSIVE CONTACT ANANANANANNG

Blotite andesite with agglomerate

Rhyolite and obsidian

Andesite porphyry and diorite

porphyry, with breccia;
thickness unknown

Conglomerate and arkosic
sandstone; thickness
unknown

Sendstone, shale, conglomerate

and coal; thickness unknown

wananananaannAans GHCONFORMITY wwAnnasnnnAannAnann

@uartz porphyry, porphyry
and granite perphyry

Hornblende dicrite

Hornblende-biotite granite,
gneissose granite and
micrographic granite

Biotite granite gneiss,
metagnelss and paragnelss

ONTACT AAAANAANN

Clay slate, graywacke, shale
and sandstone; thlckness
unknowm

Crystalline limestone, merl,

sandstone, shale and phyllite;
thickness unknowm

Shele, limestone, phyllitic
slate, hornfels, graphite
schist, conglomerate, sand-
stone and marl; thickness
more than 130 m

Limestone, sandstone, marl,
shale and phyllite; thick-
ness unknown

Chlorite schist and chlorite-
hornblende-biotite schist

Diluvium, consisting of sand, clay sand gravel, is exclusively exposed on the east bank of the Zeys River.

The Neogene formation consists of clayey shale, soft sandstone, and unconsclidated conglomerate, intercalsted with bentonite and lignite.

Cretaceous andesite flows are sporadieaslly expesed in the uppermost reaches of the Fe-pleh-ls Ho.

Cretaceous rhyolite occurs as flows consisting of rhyolite and cbsidian.

The Cretacecus(?) volcanic complex 15 & compliceted assemblage of groyish brown, intermediate to besic or acidic intrusives and extrusives.

The Cretaceouc(?) formation rests unconformsbly on the Devonian formation (Pmd) in the southwest cormer of the map.

The Jurassic formation slong the Amur River conslsts of sandstone, shale, and conglomerste, with thin seoms of low-grade coal in the south.

o During the Fleistocene, before the upheaval
of the Hsiac-hsing-an-ling Shan-mo (/N 41) , the old Zeya River flowed toward Pei-an.

The formation
in the lower reaches of the Fa-pleh-la Ho (;£7/4i39) consists of yellowlsh-brown false-bedded sandstone with pebbies in the upper part, ang sandstone
and conglomerabe in the lower part: pebbles of the conglomerate are msinly sedimeniary rocks. The formation in the U.5.5.R. may be more than 50 m thick.

Neogene basalt forms plateaus and is a dark gray to dark brown, rough, coarse-grained, holocrystelline, doleritiec basalt, without visible phencerysts.

The groundmess contalns many microcrystals of augite and olivine.

It ip purplisk brown basaltic blotite andesite
assocleted with agglomerate.

(1) vnite rhyolite near San-tee-kou {=;iliilfi} looks llke guertzite or lime-
stone, but under a microscope it 15 seen tc consist of round quartz grains and decomposed feldspsr with marked cleavage. (2) The rock in 2 hill 10 kn
west-northwest of Hei-ho [ §) is blackish brown, holohyaline and obsidian-like, and locally contains phenocrysts of quartz and a small amount of biotite.

(1) The
rock on a hill north of Esi-shan-hou (751l 4%) is dark brown compact andesite porphyry conteining small phenocrysts of plagloclase. (2} The rock neer
Sen-tao-wan-~tzu { = i 38 F) is grey diorite porphyry consisting of glass and phenoerysts of hornblende snd feldspar. (3) The rock near Io-t'o-po-tau

{8 515 F) is grayish green chlorite sndesite porphyry. (%) The rock in the valley 2 im emst of Hsi-ku-len (#5 % [§]) is dark green compact hackly andes-
ite porphyry conteining micrecrystals of magnetite; phenocrysis were metamorphosed into chlorite, and the groundmess is greenish due to acicular
crystals of plaglcclase. It intrudes the Paleozole formetion {P). {5) The rock in a cliff west of Hel-ho is dark green, hard compact diorlte porphyry
dikes intruding the pre-Jurassic granite (gp). The dikes strike N 25° E and gip 60° SE. The complex occurring as flows rests unconformably on the
erystalline schist {pEsh), the pre-Jurassic grenite (32) and the Jursssic formetion (M3)). The complex occurring ss sheets intrudes the Paleozolc and
the Jurassic formations which were metemorphosed by igneous intrusions. The age of the complex on the east bank of the Amur River wac defined by Soviet
geologists {NALIVKIN, 1953) as the Upper Cretaceous volcenic complex. ,

It coneiste of conglomerate and
arkosic sandstone.

’

The rocks
near Man-chou-t'un (3% #{ 4} and Ta-yin Shan (3¥ ¥ 1) were metomorphosed into graywacke and cley slate owing to the intrusion of the Cretaceous voleanice
complex.

Quartz porphyry, including porphyry and granite porphyry, are sporadically exposed in smell arems &s follows:

Iocality Lithology Occurrence

Gliff north of Wu-teo-kou (XA ] %) Grayish green rock with smoky guartz, light pinkish Intruded between o and P.

E orthoclase, green plagicclese, and biotite showing

2 H11 2 o NW of Wu-tac-kou-hsis-t'ou marked cblique jointing. Intrudes as a stock.

i

& Hill 9 o W of Wu-tao-kou-hsia-t'ou Quartz porphyry with large phencerysts of orthoclaee Intrudes gs.

o 2 cem in size.

4

& Neer T'ou-tao-kou (Gf 3§ /) Consists of reddish purple glass, quartz, feldspar, Intruded between g, and P, as &
' and blotite. stock.

-

E Vvelley 3 km northeast of Ku-ch'i-chin- Idight reddish to derk grsy porphyry with orthoclase Intruded between gy and F.

- ch'ang [ & iF & B&) phenoerysts and compact groundmass.

4

s}

[=7]

Lower reaches of the Ta-o-nl Ho ( A 31%:3} Reddish brown granite porshyry, sbounds in feldspar,

with few quartz and cclored minerals.

Intrudes gs.

Valley north of La-erh-pin Shan {Hif:5E W) Light gray rock consisting of lerge phenocrysts of
orthoclase and holoerystalline fine-grained ground-

mass.

Occurs between P and gpo.

Granite porphyry

Diorite, occurring as laccoliths or stocks, consists of endesine rarely associated with labradorite, hornblende, and augite, besides accessory minerals.
{1) Diorite 4 km south of Wu-shih-te-chi (& ## % 4t) intrudes the pre-Jurassic granite as & laccolith. The rock is dark gray and compact, showing a
marked oblique jointing. (2} Diorite near San-tso-kou is dark green, hard snd compact, and consists mainly of hornbiende and & smail amount of
plagioelase. {3) Diorite on a hill south of the T'ieh-l-chi He (#ii T 5 ) oceurs as a monadnock in the Neogene basalt plateau. The rock is derk
green, conslsting of fine-grained plagioclase and & smsll amount of hornblende.

Pre-Jurassic granite, associsted with more or less gnelssose granite, occurs as batholiths and laccoliths probably intruded during the Triessic. The
granite is lipht gray, reddish gray, or reddish green, showing a non-granuler texture. The rock consists of crthoclase, plagioclase, hornblende,
blotite, and & smell smount of quartz. Apatite, magnetite, titanite and rarely zircon occur as sccessory minerals. The exposed granite is generally
decomposed by weathering to & depth of 5 m, resulting in residual soil or arkose sand; colored minerals are metamorphosed into chlorite. The granite
in the southeastern part of the map aree is & medium-grained hornblende-bilotite granite, except for a ccarse-grained part at the mouth of the Ta-~c-ni
Ho. 'The granite in the western part 1s medium-~ to coarse-grained, and consists of biotite, hornblende, and & minor amount of guartz. The rock near
the pass B km southeast of Wu-tao-kou is light greenish gray hornblende granite, consisting mainly of orthoglase snd hornblende. The rock near lo-
t'o-po-tzu 1s a micrographic granite.

Granite gnelss, occasjionally mssociated with metognelise or paragnelss, is exposed along the Amur River. It moy be & marginal facies of the pre-Jurassic
grenite. Near Chu-tu-ho-tzu (3% At ¥ ¥ ) and on the west bank of the Amur River, it is & fine-grained blotite granite gneiss showing a marked schistosity.
The rock in a ¢liff west of Hel-ho is a brownish green medium-greined orthogneiss, locally asccompsnied by mugenpneiss containing large cerystals of ortho-
clase. The schistosity strikes NNE, parallel or oblique to the Jointing. The rock near Ta-wu-ssu-1l { X & JIf 1) grades into injection gneiss. Yhe rock
nesr Ho-t'mo-kou { 45 Ak i) 1s green coerse-grained peragneiss, conaisting of quertz, feldspar and chlorite.

The Paleozoic formation is exposed in large ereas along the Fa-pieh-la Ho and the Xung-pieh-la He (%3 %l 4 39). It consists of clay slate and graywacke,
locally associated wlth shale and sandstone where the igmeous intrusion was not severe. The cley slate predominates throughout the formatlon. Tt 1a a
dark black slate, showing a marked Jointing in the hill b km east of Hsi-ku-lan. The graywacke or sandstone is exposed on the eastern bank of the La-
erh-pin He and in a hill north of Wu-tao-kou-hsie-t'ou( & il ;% F 5). The sandstone on the river bank is black te dsrk gray, fine- to coarse-grained,
consisting of quartz and feldspar. - It strikes N 15° - 20° W, dipping 10° NE. The formation generally strikes N, and is intricately folded. Although
no fosgils have been found, the formation may be lithologically ccrrelsted with the Upper Paleozoie, probebly Permien, formatlon of Nerth Manchuria.

The Middle {?) Paleozoic formation is exposed along the Amur River north of Man-chou-t'un. It consists of crystalline limestone, marl, sandstons, shele,
and phyllite.

The Devonien formation i1s exposed between the Ni-ch'iu Ho and the Tieh-li-ch'i Ho. It can be divided into Middle (Fifellan) snd Iower (Coblenzian).

The Middle Devonian formation occurs in the hill east of Han-tm-ch'i, 4lkm northeast of Ho-lung-men (‘¥ ff P3) , with the stratigraphic succession in
descending order as follows: {e) purple shale interbedded with thin layers of 2imestone and chocolate colored phyllitic slate, (d) black limestone
interbedded with guartzite, (e} hornfels with graphite schist, (b} green limestone yielding meny brachioped fossils, (a) conglomerate. The formation
ylelds the following fossils identified by KOBAYASHT and NCMAKA (1G42): Spirifer speclosus, Spirifer cf. striatus, Spirifer tenkinensis, Strophomenid
6D+, Hyolithes sp., Phacopod sp., Strophecdonta (Ileptostrophia), n. sp. Gyplduls cfr. mansuyi Crabau, Camsrotoechia s5p. undet., and Atrypa desquarmate
Sowerby. The formetion strikes N 0¥ E and dips 30° SE.

The Iower Devonian formation was reported in 1941 when fossils were collected from the black gandy shale obtained by dredging for gold nesr Han-ta-ch'i
{i% 3 7%) and were identified by H. YABE, T. SUGIYAMA and M. NODA in 1942 as follows:; Tabulata {Pleurodictyum nodai Yabe end Sugiysma) Tetracoralis
{Syringaxon? sp.) Brachiopods {Stropheodonta cf. sedgwicki D'erchise and De Vernfull). On the basis of the foBsils the formetion was defined as lower
Devondan {Coblenzien) in age. Other fossil localities are shown in the following table. The formation in the hill emst of Chin-shul station iz un-
conformably overlain by a Cretacecus(?) conglomerste end rests on green to reddish green siliceous slete of unknown gge. The stratligraphic sequence in
descending order follows: (f) green sandstone (20+ m), (e) conglomerate with granite pebbles {2t m), green calearecous sandy rock ylelding many fossils
(20t m), {c) platy greenish gray sandstone (50 m}, (b} marl with rare fossile (10* m}, and (a) green calcarecus sandstone (30% m). The foseils were
identified by NOWAKA (19h4) as follows: Brachlopods, such as Plectospirifer of. grabeul Yebe and Sugiyema, Hypothyrinds parallelepipeds (Bron.) var.,
Camarotoechia sp., Sche].'i.wienel'l.ﬂ.('i) 8p., and some specles belonging to lameliibranchia as well as Gastropods and Trilobites. The formation strikes N
0" W to NE, dips steeply to the pouth, and is intruded by meny dikes.

The Silurisn formetion, consisting of limestone, sandstone, marl, shale and phyliite, is exposed in the U.5.8.H., slong the Amur River. Availeble data

are very few.

The erystalline schist, probably of Precambrisn age, 1s exposed in the following two places: (1) ‘The rock between the Amur River and the Ia-erh-pin Ho
is a spotted chlerite-hornblende-blotite schist showing a marked schistosity. The rock is affected by the intrusicn of the Mesozele volcenic complex.
(2) The rock near San-tac-kou consists of chiorite schist.

basin of the Wu-tac-kou in the upper Fe-pleh-ls Ho is rather
narrow, only 30 to 50 n wide, and a gold-bearing gravel bed 1 m
thick is found at & depth of 2 m. Pebbles in the gravel are
round, and consist of granite, gneiss and other igneous and
metemorphic rocks. Nuggets, 8 to 15 gr in welght, are sbundant.
Gold locelly is concentrated to a grade of 18.6 gr per cubic yard.
The P'eng-yian Gold Mine produced 1680 kg of pure gold in 1925,
the Ta-cheng Gold Mine produced 4.3 kg, the Chih-ch’eng Gold Mine
23.3 kg, snd the Hung-yeh Gold Mine 1.5 kg.

{2) Wi-ch'iu Ho (Hsing-an Gold Mine P 2 £8 ). The gold placer
extends from Wu-teo-kou to the Ni-ch'iu Ho scross the divide of
the Hsia-hsing-an-ling Shen-mo. In the Hsing-an Gold Mine area,
the gold-beering gravel bed occurs &t a depth of 4 to 5 m, ard
is distributed throughout a flood piain 1.5 km in wide, which is
far wider than at Wu-teo-kou.

(3) Fu-ch'i, Hsi-lm-l=n (Ku-ch'i Gold Mine). The gold-bearing
grevel bed, distributed even in the hilly lend 2 km west of the
watershed above the Ku-lan Ho, oceurs 2 to 4 m below the ground
surface. :

COAL

The Jurassic fermation along the lower reaches of the Amur River
is interbedded with thin ccosl seams: (1) A coel seam exposed on
the west bank of the Amur River, 33 km north of Hei-ho, is 0.3 to
0.7 m thick, and extends to the north for & distance of 100 m.
The coal was formerly worked unsuccessfully owing to the water of
the Amur River and the inferior quality. {2) The quality of the
coal seams nesr Ta-o-ch'ing-i-erh (A 3% #f =) end Ho-t 'mo-kou
is poor.

LIMESTONE

(1) PFmleozoic crystalline limestone ig calcined for lime at
Shih-hui-yao (/5 /% £ ) , north of Man-chou-t'un, slong the Amur
River. (2} Devenian limestone, 20 m thick, near Chin-shui
station, (not shown on map), near the outcrop of Mk, may be useful
for producing lime end cement.
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