GEOLOGIC COLUMN AND UNIT DESCRIPTIONS

LITHOLOGY; THICKNESS

AGE ROCK UNIT WHERE KINOWN Uy iI1Trm DESCZRTIUPTTIO®OCHN ECODNDUOMTITEC vV AL UE
Sand, clay and gravel; Alluvium, consisting of sand, clay snd gravel, is distributed in the drainage dasins of the Hai-la-erh Bo{3 i i ) , the Argun River and their tributaries,
Alluvium thickness less than covering flood plains and low terrace remnants. Regions of alluvial deposits are characterized by numerous pleyas end swamps. BSome of the inland lakes have
16 meters no outlets, resulting in saline bottom deposits. Recent sand dunes are found in places.
Diluvium can be divided into Qdss and Qds.
Qdss consists chiefly of aeolian dune sand of Pleistocene to Recent age, and is sporadically distributed in the scuthern part of the map area. The dune sand
is yellowish brown, yellowish gray, or light browm fine-grained quertz sand, and is 30 m thick on a hill east of Hailar.
Gds, consisting of sand, clay end gravel, is a Pleistocene deposit of meolian, fluviatile and lscustrine origin, known as the Hulunbeierh formation
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sites numbered on map): ]
Qdss: aeolian dune sand; Heilar No. 1 Hailar Ne. 2 Hailar No. 3 Heiler No. 4
thickness more than 30 m :
{Japanese house in Erh-tao street) (Japanese Army Querters, I} (Japanese Army Quarters, IT) {Stud farm)
0- 1 Clay with sand 0o -2 Yellowish white coarse 0 -1 Clay with sand 0 - 3.5 j Light yellow clay with
L- 3 Gravel sand 1 -2 Sand with gravel sand
3« 9 Yellowish white sand 2 -3 Sand 2 -10 Gravel 3.5-21.5 | Light yellow fine sand
9 - 17 Yellowish white fine sand 3 -4 Gravel 10 -11 Gravel with clsy 21.5-28.5 | Light yellow clay
17 - 20 Gravel 4L - 8.5 | Yellowlish white sand 11 -12 Sand 28,5-34.,5 | Iight yellow send
20 - 29 Yeliowish white clay B.5- 9.5 Gravel 12 -15 Sand with clay
26 - 35 Yellowish white sand 9.5-15.5 Yellowish white sand 15 -7 Yellow white sand
15.5-18 Yellowish white coarse 17 -2h Yellow white cley
sand 24 25 Grayish blue clay
18 -19.5 | Yellowish white clay 25 -30 Light yellow send with
19.5-20.5 Yellowish white sand clay
20.5-34 Yellowish white clay 30 -31 Grayish blue clay
34 -37.2 | Yellow clay 31 -3 Gravel of small pebbles
36 -37 Sand with clay
37 -39.5 | Gravel of small pebbles
39.5- Light yellow clay
o Diluvium Hailar No. 5§ Ma-liang-shang (X B L), Drillhole 6 Yao-lu-tzu(fE ¥ ¥), Drillhole T Chih-chien-fang (+ &) , Drilihole 8
£ (Hospital) 15 ¥m north of Hailar 2.5 km east of Hailar 2 km northeast of Heilar
g g -5 Iight yellow sand with 0 -1 Brovn sand 0 - 1.1 | Boil 0o - 0.7 Soil
= gravel 1 -5 Light browm clay 1.1-32 Aeolizn sand and yellow- 0.7-15 Grayish white aeolian
o 5 -14 Light yellow coarse sand 5 =9 Greyish white fine sand ish gray fine sand sand
1L -16 Sand with gravel g -13 Iight brown clay with 32 =34 Sangy clay 15 -22.5 Sand and gravel
Qds: sand, clay and gravel; 1% -17 Light yellow clay sand 34 -40.5 | Blue clay with gravel
thickness more than 50 m 17 -i8 Sand with clay 13 -15 Light btrown fine sand ho.5-51 Bluish black sand
18 -22 Red clay 15 =19 Brovn gravel k1 -46.8 | Gravel and sand
22 -23 Sand with clay 19 -20 Coarse sand
23 -24.5 |Red clay 20 -22 Light brovn fine sand
2h,5-26.5 |light yellow fine sand 2 -3L Coarse sand
26.5-30.5 |Ilight yellow sand with 31 -32 Gravel
clay 32 -37 Light brown sand
30.5-36.5 |Light yellow fine sand 37 -38.2 | Light brown coarse sand -
36.5-38.5 |Light yellow clay
38.5-40.5 |[Iight yellow sand
40.5-42.5 |Gravel
~ 42.5-43.5 |[Iight yellow clay
43.5-LL.5 |Gravel
4y.5-45.5 |Clay
45.5-46.5 |Fine send
L46.5-47.5 |Clay
47.5-48.5 |[Fine sand
48.8-50.8 |Light yeliow clay
50.8-54.8 |Llight yellow fine sand
54.8-56.8 [Light yellow clay
56.8-59.8 |iight yellow sand
59.8-61.3 |Light yellow clay
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Cretaceous andesite Biotite andesite and dacite

VAAANANAANAEFFUSIVE CONTACT ANANAANAANANS

Rhyolite and eryplocrystalline

Cretaceous rhyolite rhyclite

Conglomerate, sandstone, shale,
tuff and coal; thickness unknown

Lower Cretaceous formation

Diorite

Cretacecus granite Biotite granite

NANAANNANATHTRUSIVE  CONTACT AAASANANAS

Sandstone, quartzite,
conglomerate, shale
and tuff; thickness
unknown

Jurassic formation

Jurassic(?) andesite Cryptocrystalline andesite

Dicrite porphyry, andesite
porphyry, disbase porphyry,
dolerite, propylite, breccia,
tuff and sandstone; thickness

T more than 500 m

SNANAAAANNATEFFUSIVE  CONTACT NWAAAANANAAAS

Juressic volcanic complex
{Greenstone complex)

Quartz porphyry

Biotite granite, hornblende
granite, gneissose granite,
diorite and aplite

Pre-Jurassic granite

Shale, clay slate, phyllite,
schist, gneiss and hornfels;
thickness unknown

lower(?) Paleozoie Lormstion

Granite gneiss and injection

Granite eiss
e gneiss

( Column not dravn )
to scale

Underlying the Hulunbaierh formation is a fluvial-lacustrine deposit contalning animal fossils of the Pleistocene age, which is called the Hailar formation
(g on other map sheets). According to the record of twe drillholes sunk in the vicinity of Hailar in 1335, the deposit at the Hailar Bridege, 5 km north
of Hailar is covered by Recent cleyey sand I to 6 m thick, and consists chiefly of sandy cley which yields Elephas primigenius (Blum) var. and Bos primigenius
Bojonus. The deposit at An-pan-ndru, 5 km west of Hailar, has the following seguence in descending ordexr (with depths from the ground surface): ILight yellow-
ish brown elayey fine send (0-5 m} containing Gyraulua gredleri var. strémi (Westerlund) and Pisidium (Eupisidfum) cinereum Alder, alternating sand and gravel
30 to 50 cm thick each, (5-10 m), containing mammalian fossils at the horizon 6.5 m deep, yellowish brown fine sand {10-20.2 m) conteining memmalian fossils,
such as & foot bone of Bos primigenius and many fragments of limb bones of quadrupeds, at the 18 m horizon. The Heilar formation is correlsted with the
Kuhsiangt'un formation of SHIKAMA end with the Ch'alaincerh formation (. F % B ) on the basis of fossils.

The Necgene basalt is dark gray or black massive cryptocrystalline trap type basslt, rarely containing olivine and augite phencerysts.

Cretaceous sndesite ineludes two lithologic types, blotite andesite and dacite. Blotite andesite ids light tc dark green, massive, compact and vesicular,
showing & flow structure. The rock resting on the Cretaceous rhyolite {rh) near Pa-t'u-lu Shan(® E B tU) is grayish green and shows a rhyclitic
structure, and that neasr T'ou-chan (78 #5) is dark brown and contains visible phencerysts of biotite and feldspar. The rock overlain by the rhyclite near
K'u-k'u Hu (# E#) in the south-central part of the map is & light gray, brown or dark brown, massive dacite, having phenocrysts of guartz, plagiocliase
and biotite. It is probably an acidic type of biotite andesite lava. The rock in the hill west of Ihi Ko near the west edge of the map is an agglomeratic
dacite.

The Cretaceous rhyolite consists of assemblage of rhyolite proper and cryptocrystalline rhyclite. It 1s locally associated with obsidian in the vieinity of
Chiang-hsing Shan (4% B i) along the Mo-erh-ko Ho, and with trachybe in the vieinity of Obdn Pass north of Kan-ching-tzu. The rock near Gargsu shows a flow
structure and rarely a spherulitic structure.

The Iower Cretacecus formatiom 1g exposed in the following four places:
{1) The formation on the north bank of the Hai-la-erh Ho, 15 km northeast of T'so-kang (b ) rests on the pre-Jurassic grenite (g,). It consists chiefly
of conglomerate, thinly intercalated with sandstone and shele. Febbles of the conglomerate are quartz porphyry and Paleozoic rocks, 1 to 10 cm in diameter
and are cemented by medium-grained send. The shale is gray or blue, and the sandstone is light gray and medium- to fins-grained., The formation strikes N
te N 20° W, and dips 50° W to 22° E. The western boundary is faulted against gneissose granite.
(2) The formabion in the cliff 20 lm south of Hailar is covered by the Pleistocene deposit. It consists of sandstone and conglomerate containing pebbles
of quertz porrhyry. It strikes N 20° - 40° E and dips 20° - 30° SE.
(3) The formation on the hill 1% lm north of K'u-k'u Hu is interbedded in the rhyolite flow.
the same dip and strike as the schistosity of the rhyolite flow.
(4} The formation nesr a pass 23 km northwest of T'ou-chan consists essentially of sandstone.
K 20° E, dipping 50° E.

It consists of sandstone, shale, conglomerate and tuff, having

It is overlein by the Cretacecus andesite (Mikz), and strikes

The formetion on the northwestern bank of the Argun River, U.S.5.R.,rests on %the pre-Jurassic granite (gz) snd the Jurassic voleanic complex (MJV). it
consists of sandstone, shale, conglomerate and coel, and is defined as a Lower Cretaceous formation (NALIVKIN, 1955}. Few date are available on coal seams.

Diorite crops out in & c¢liff 5 km northwest of Hailar. Tt is probably a facles of the Cretaceous granite.

Crebaceous granite is exposed in the northesstern part of the map ares. It 1s composed chiefly of bictite granite intruding the Ieower Palsowzoic formation.

The Jurassic formation is exposed on the hills north of Hailar. It strikes N 50° - 55° W and dips 6° - 15° 8W. The stratigraphic segquence 1n descending
order is as followa: (1) light yellow coarse-grained sandstone, (2) quartzite locally associabed with conglomerate, (3) 1light gray sandstone intercalated
with black shale which yields plant fossils such as Todites williamsoni (Brongn.)? and Pityophylium cfr. lindstroemi Nathorst, and (4) grayish green tuff,
On +the basis of the fossils, the formation i1s assigned to Upper Jurassic. The tuffacecus sandstone and shale exposed in the ¢liff 4 km northesst of Hailar
may correspond to the Jurassle formation. The formetion near Shuerutei in the northeastern part of the mep aree consists of sandsicne, silicecus slate,
tuff and conglomeraste containing pebbles of Paleozoic rocks. The formation is intruded by the Cretaceocus granite and shows a folding structure.

Jurassic(?) andesite cccurs as flows resting on the Jurassic voleanic complex (Mjv). It is exposed in the following three places: (1) The andesite in
the hills such as Cheng-ta-ch'i Shen (I3 4) along the Argun River is black, compact and cryphocrystalline, having no visible phenocrysts. Under a
microscope, the groundmass containing hornblende phenocrysts shows an andesitic structure. (2) The rock at ObSn Pass T km south of GarSsu is & grayish
purple cryptocrystalline rhyolitic andesite having lenticular vesicles filled with calcite. (3) Andesite of probable Jurassic age crops out in a small
area 8 km north-northeast of Hailar.

The Jurassic volcanic complex, or greenstone complex, consists of an assemblage of dark greenish igneous intrusives and extrusives. It is exposed in the
following three places: (1) The complex near Hotoguchi along the Argun River consists of dlorite porphyry, andesite porphyry, diabase porphyry, dolerite,
volcanie breceia, tuff and sandstone. (2) The complex in the vicinity of Hailer consists of reddish hornblende diorite porphyry. (3) The complex near
Neruinskisuten in the U.S.S.R. is assigned to Upper Jurassic undifferentiated effusives (NALIVKIN, 1955). It rests on the pre-Jurassic granite (g3) and
is overlain by the Lower Cretacecus coal-besring formation (Mkl). —

Quartz porphyry is exposed on the hills between the Argun River and the Hailar River. . It is probably a marginal facies of the pre-Jurassic granite. The
quartz porphyry in the northeastern corner of the map area is probably Cretacecus in age. Some agabe occurs in a hill 8 km southeast of Haji-san.

I% intruded the Iower Peleozoic formation and contact-metamorphosed it.
The granite

The pre-Jurassic granite is exposed in the northwestern part of the map area.
It consists chiefly of biotite granite associated with hornblende granite, gneissose granite, diorite, and aplite in the Manchurian side.
in the U.S.S.R, is defined by Soviet geologists as Paleozoic acidic intrusives, such ag granite, grancdiorite and quartz diorite.

The Iower{?) Paleczoic formetion in Manchuria consists of a complicated assemblage of shale, clay slate, phyllite, schist, gneiss and hornfels. Thess
rocks were probably metamorphosed from the Paleozoic sandstone end slate due to the granite intrusion. The formation does not contain calcareous rocks
or fossils that help determine the geologic age. The formation in Manchuris is known in the fellowing four places: (l) The formation in the cliff 8 km
northeast of Ts'o-kang consists of dark green hornblende-biotite schist and gray mica schist. Its schistosity strikes N 45° - 85° E and dips 25° - 60°
NE. It was probably derived from clay slate by the contact-metamcrphism of grenite. (2} The formation near Shilerutoi consists of black clay slate,
phyllite and derk gray sandy slate. It strikes N h0° - 45° E and dips almost vertieally to north or south, forming complicated folds. (3) The formation
in the hill 3 km south of Haji-san consists chiefly of hornfels and injection gneiss derived from sedimentery rocks due to the intrusion of biotite
granite. (4} The formation along the cliff 3 to 13 m northeast of Sa-la-t'ui Shan (fE #: #f i) consists of siliceous clay slate and blotite metagnelss.
Tt strikes N 60° E and dips 30° - 40° SE. It is intruded by the pre-Jurassic granite and is overlain by the Jurassic volecanic complex. The siliceous
clay slate is yellowish gray and compact, showlng marked joints, and loecally contains unmetamorphosed fresh shale. The gneiss interbedded in the slate
occurs near the comtact with granite. It consists of an alternation of bictite, light yellow feldspar, and thin layers of silicecus rocks showing a
beanded structure. It was metamorphosed from silicecus clay slate. The formation in the northwestern corner of the map area was assigned %o Lower
Cembrian by the Soviet geologists, but availeble data are few.

A4 granite gneiss in the cliff 8 km northeast of T'so-kang surrounds the Iower Paleczoic schist. An injection gneiss exposed near Haji-san in the boundary
zone between hornfels and granite shows a banded structure. Both were probably metameorphosed from the Lower Paleozoic formstion by granite intrusion.

Building stone

Neocgene basalt in the cliff 6 km north of Hailar can be used as
building stone.

Building stone
Shale interbedded in the Jurassic formation exposed in the hill 2 ke
north of Hailar was formerly quarried, but the rock is too fragile
to be used as building stone.

Flucrite
Quartz veins in the quartz porphyry and the Jurassic andesite
near Haji-san contains fluorite vwhich is of little economic
value due to smell reserves and difficult access.

Building stone
Granite gneiss exposed in the cliff 8 km northeast of Ts'o-kang

station can be used as bullding stone. Because of its schistosity
it is easily quarried.

GROUND WATER

The map asres is situated in the Hulunbaierh-Gobi desert, and ground
water occurring in the Quaternary deposits is more or less saline.

{1) Heiler: Three aquifers are found in Hailer town, occurring at

the depths of 2 to 3 m, 20 to 30 m and 58 m respectively. Weter of
the first aquifer, which consists of thin porous sand and gravel

beds, is not good guelity, but water of the second aguifer, which
conslsts of fine sand, is generally fit to drink.

{2) Flood plain south of Hailar: Aguifers of this ares sre as follows:

Esi-tun (% &2} , east end of town ....... 2.2 m {drinkabdle)
Hsi-tun, central street «.ovevvevaeneaes 3.0 m (drinkeble)
Wu-chien-fang (R B) cerenrrrcrcocnes 2. 7o (not drinkable)
Wu-chien-fang «...... e edeereneans 2.5 m (not drinkable)
Idu-chien-fang (S B FE) ovviviiiiaanas 2.4 m (drinkable)
TAO-LU~EZU ¢ eevrassosrarnnsanarannns vee. 1.9 m {drinkable}
1.5 km north of Yao-lu=tzu ......... vee. 2.8 m (drinksble)

(3} Hill south of the Hallar River: Aquifers occur at depths from
2.7 to 17.4 m. Water is thought to have permeated from the river.

A shallow equifer is exposed on the shore of & lake neer- Wilta-Burta.
(4) Hill eastern of Heilar: A drillhole 5 lm east of Hailar revealed
an aquifer at a depth of 26.8 m.

(5) Hill northern of Hailar: a Drillhole 6 at Ta-liang-shang, 17 km
north of Hailar, revealed an zaquifer at the depth of 3 m.

(6) Neighborhood of (bdn Pass between Kan-ching-tzu and Gardsu: An
agquifer occurs at the depth of 2 to 2.5 m. Wabter is sbundant and
good in quality.

Several springs of good water are found along the valley of Sc-erh-
po-k'o-lkulFE B 4 & &N
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