GEOLOGIC - COLUMN AND UNIT DESCRIPTION
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Alluvium consists of sand, clay, silt and gravel of fluvial, asollan or lacustrine corigin. It is distributed in the drainage basins NATURAT, SAITS ]
of the I-min Ho [4F &2 7], the Hui Ho[#F # ] the Ha-erh-ha Ho[°§ # °& % ] and their tribubtaries, covering flood plains and low The map area belongs to & semi-arid region with an anmual rainfall only 300 mm.Inland
terrace remnants. The regions of the alluvial deposits are characterized by numerous playas and swamps. Some of the playas have lakes without outlets result in saline playas. MNatural salts collected from those lakes
no outlets, resulting in saline lakes, as seen in the vicinity of Yen Hu [ 32 i#81 which means “galt lake". The saline deposits on are common salt (NaCl), sodium sulphate (NepSOL) and sodium carbonate (NaQCO%).
the bottom of such lakes are often as thick as 10 cm to 50 om, composed of salt, sodium bicarbenate and sodium sulphate. Probable reserves of natural salts estimeted by KAWADA et five lakes are as follows
The playa-lakes in the southwestern part of the map area, surveyed by T. KAWADA (1937} in July 1935, are listed below. (unit in tons). Yen Hu (Pa-in Nor): NaCl (91,163), NasSOy (28,828), NapCOg {19,369);
Borukku-néru (Ho-jur Nor): NaCl (61,280), NapsOy (29,175), NapCO3 (45,366)3 Tolu-han Hu
(Tal-gan Nor)}: NeCl (779,037), NasSOy (25L4,775); Pai-yin-ch'a-kan Hu {Pa-in-tss-gan Nor):
Neme of leke (Native name) Distance [ Circum- Area Depth | Balinity : NaCL (414,827), NeoS0), (78,671); Oron-ndru (G-ro Nor): NaCl (7,267). Total reserves are
(lm) from| ference | (sq.im) (m) (%) Principal salts Remarks 1,353,574 tons NaCl, 391,4h9 tons NapSO),, and 64,735 tons NapCOs.
Yen Hu (km) (1) Common salt:- Chemical analysis of derk grey sandy silt of the bottom of Yen Hu
showed the following composition in percentage. Southern coast: NagCOg, 1.00; NalCOj,
Yen Hu {Pain Nor) 0.2 8 5.625 1.487 0.4 25.65 | NaCl Horses will not drink 0.62; NaCl, 3.90; NapS0, 0.81; Western coast: NagCO3, 1.85; NaHCO5, 1.33; NaCl, 3.38;
Ha-la Hu (Paga Nor} 1.k SE 1.550 0.019 0.8 1.59 | NaCl, NaHCOg T dislike KaoS0),, 0.74.
Borukku-ndru {Hojur Ner) 2.5 5E b.250 1.275 1.7 6.56 | NagSO ? will not drink Resulfs of the icnic anslysis for the light yellowish brown water of Yen Hu, of which
Buruto-ndru {Burdo Nor) 9.2 NNW k. 500 1.260 0.8-2 '0.87 | NaCi, NaHCO4 " dislike salinity was 25.65% snd water temperature was 31° C as of July 5, 1935, was as follows:
Alluvium Sand, eclay, silt end gravel; Narin-ndru (Nari Nor) 10.6 WHW 3.500 ¢.500 - 0.89 | NaCl, NaHCO " dislike c1' 37.L6%; s0),", 13.41%; and CO.", 9.45%. The weter contained 62.36% NaCl, 19.72%
thickness less than 10 meters Saidomu-ndru (Saidam Nor) 1h.5 wNW 5.700 0.950 0.5 3.50 | NaCl, NapBS0 " will not drink NagS0),, end 13.25% NapCOs. Netural salts are collected during the dry season between May
Zonshaburii-ndru (Kuku Nor} 8.2 w 1.700 0.200 1 0.16 | Mg(HCO3),, NaHCO; | Drinkable and September by a primifive method. Eerthy salt collected in 1935 contained 46.01% NaCl,
Baronshaburu-ndru (Gengs Nor) 9 ¥ 1.800 0.150 1 0.03 - " 16.31% NagS0),, 12.34% NepCOs, and 0.45% NalCO5. Production of the earthy salt worked by
Hun-ching Hu (Hontsin Nor) .5 SW 1.545 0.127 - 0.03 -— " nineteen men amounted 25,000 kg -in 1933.
To-lu-han Hu (Talgan Nor) 17.2 8SW 6.750 3.143 -- 16.57 | HaCl, NaoS0y Horses will not drink (2) Natural soda:- Borukku-ndru chiefly produces NapCO3, NasS0, and NaHCO3. The
Bagasharaoso Ko (Kuku Nor) 2¢ 8E 7.650 2.925 -- 3.90 | NaCl, NapSOy " will not drink chemical snalysis of bottom deposits showed the following composition in pefcentage.
Thesharzoso Xo (Shaison Nor) 19.3 SE 4.650 1.368 -- 0.52 | NaCl, NapSOy, 0 Atens Dark grey sandy silt on western coast: NagCO;, 0.28; NaHCO,, 0.68; NaCl, 0.8L4; Nes30y,
NapHCO3 dislike i 0.17. Light gray sand on northeastern coast:” NaHCO,, 0.137 NaCl, 0.05; Na,S0), 0.03.
E Arunzu Ko (Aranza Nor) 15 SE 0.600 0.020 - 0.32 | NaCl, Mg(HCO3)p " dislike Light gray sand on southwesbern coast: NagCOp, 0.2U5 NaHCO,, 0.3h; NaCl, 0.37; NapSOy,
Ha-la Hu (Ha-ra Wor) 9.5 ENE 5.200 1.500 0.2 ~- - - 0.30. The whitish water of the lske, salinity 7.11% and vater temperature 27° C &s of
é Pai~yin-ch'a-kan Iu i5 e 13.000 T.450 -- 12.59 | NaCl, NaxS0Qy Horses wil: not drink July 7, 1935, was analyzed, with the following results: CL', 23.96%; 50,", 12.86%; CO3",
= (Paintsagan Ner) 17.62%; HCO, 7.61%; NaCl, 39.7ih; NapSOy, 18.92%; and NayCO3, 29.k2%.
& Oron-néru (QOro Nor) 28 NNE | 1.200 0.093 0.5 20.43 | NaCl : " will not drink Naturel sods mcoumilated on the lake pottom is estimated &t 20 to 25 cm thick, =nd is
Sume-ndru (Smell Nor) 3¢ NW 1.550 0.120 1 0.03 - Drinkable collected through holes in the ice when the lake is frozen between November and Februsry,
- Koroto-ndru (Gorozu Nor) 3  NE 3.506 0.400 -= 0.03 —— " because sodium carbonate becomes less soluble and crystallizes as the temperature falls.
As the solubility of nstural salt does not vary with temperature, the earthy soda gathered
in winter does not contain NaCl. The earthy sods contains 26.61% NasSCy,, 66.50% Na5C0y,
Diluvium is divided into Qdss and Qds. and 27.06% NeliCOg, although the lake water contains much NaCl and NagS0y. About 500 kg of
earthy soda is r&fined inte 300 kg soda. Production of the earth sodas in 1931 smounted to
Qdss consists of asolien dune sand of Pleistocene to Recent age, and is sporadically distributed in the scuthwestern part of the 60,000 kg.
map area. Drillhole 5%, only 330 m east of Yen Hu, revealed the following sequence, with depths from the ground surface, in
Qdss: aeolian dune sand; descending order: light brown fine guartz sand (0.75 m), dark brown fine quartz.sa.nd (0.75-1.25 m), light yellowish gray fine
thickness more than 30 m quartz sand with & small amount of silt {1.25-2.25 m +). Drillhole 6 in the vieinity of Ken-chu-erh-miac revealed the following
sequence: surface soil (0.4 m from the surface), brown silt and sand (0.4-2.6 m), desert sand (2.6-12.L m), fine guartz send
with si1t (12.L-31.9 m), brown clay (31.9 m +).
Diluvium Qds is a Pleistocene deposit consisting chiefly of aeolian sand, associated with sand, silt and gravel, of fluvial origin. It is
widely distributed throughout the whole map area, exhibiting an undulating landform. It is known as the Hulunbaierh formation
Qds: eeolian.dune sand, (¢ 4% B & £]. The acolian sand is composed of quertz and feldspar grains. Four drillholes sunk into the sedimentary_Pleistocz.ane
lacustrine and fluvial deposit revealed the folilowing descending sequence. Depths are measured froem the surface. No. 1'(27 km west of Ta-li-wang-chie):
send, clay, silt and surface soil (0.2 m), brown clayey sand {0.2-1.77 m), yellowish brown clay {1.77-8.12 m), brown fine sand (8.12-20.7 m)e deep
gravel; thickness more trown clay (20.7-%4 m}. No. 2 (near Totsankai-obo): surface -goil (0.4 m), sandy cley (O.1+-3._2 m), white clayzf.y sand with plar.fc.
fhan 50 m fragments {3.2-9.8 m), reddish brown gravelly clay (9.8-19.6 m). No. 3 (5 km north of Oron-néru}: surface soil (0.9 m), grayish
white clay (0.9-4.9 m), blue clay with sand (4.9-12.5 m), black clay (12.5-17.0 m), fine gravel (17.0-18.3 m), brown cley (18.3 m +).
No. 4 {at Talgan-shihle): surface soil (0.3 m), browa silt and sand (0.3-1.5 m), blue to white fine sand (1.5-4.3 m), clayey sand
(#.3m +).
¥* Drillbele numbers correspond to sites shown on the map. N
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Neogene basalt fr -‘ Olivine-augite basalt; Neogene basalt is distributed in patches on the east side of the Hui Ho. The rock is a black or dark gray massive, cryptoecrystal-
i thickness about 50 m line, trap type basalt, rarely containing olivine and augite phenocrysts.
:
B4 The Paleogene formation, or Haerhha formation (*5 % <& & ] according to Japanese geologists, crops out in the cliff on the north
E bank of the Ha-erh-ha Ho, where it extends horizontally for a distance of 20 ¥m. The formation is divided into the upper, the
middle and the lower beds, although the age of the upper bed has not been confirmed as Paleogene. The rocks constituting the
. formation are carbonaceous. The upper bed, 10 to 15 m thick, is chiefly white clay, and unconformsbly rests on the middle bed.
?;ﬁgﬁgefgggzis C%ﬁ?{éﬁ:ﬁ?ﬁgg: z.}nlg.ncgggiomerate, The middle bed is 0.3-2 m thick, consists of dark grey sandstone and conglomerate, and thins out northward. The sandstone
yields fossils of silicified wood, end bubbles In scid. The lower bed is 15 m thick and consists of grayish white porous sand-
stone and conglomerate. The bed is intercalated with a 30 cm thick alternation of white clay, sand and gravel. The grevel
contains agate pebbles, 1 to 2 cm in diasmeter, and calcarscus nodules 10 cm in diameter. The formation may be correlated with
the Baron-Sog formation of Mongolia which i1s assigned to the Upper or Middle Oligocene age.
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":":_;—ﬂ:ﬁ . Cretacecus biotite andesite is exposed in the vicinity of Wei Shan [# W]. It also oceurs on the western beank of To-lu-han Hu
Cretaceous andesite :%;_%B:g—;:‘*_{-j Bictite andesite where the rock is reddish brown due to weathering.
=
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Vvvvvvv\::ﬁfz Ruyolite and c tocryetalli The Cretaceous rhyolite oceurs as flows, and is exposed in the eastern part of the map area. It consists of assemblage of
Cretaceous rhyolite MOOSd OSSN rhyolite Typlocrystalline rhyolite proper and cryptoerystailine rhyolite. The rock exposed on a hill 8 km east of Chagentorogoi-obs along the Huil Ho is
) 'T‘,‘C'va:vv\,vvv composed of a rhyolilte flow associated with obsidian and pearlstone.
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The Lower Cretaceous formation is found in two places cn the western bank of the I-min Ho. The formation in the northern place
Sandstone. conglomerate consists of light brown or grayish vwhite sandstone and yellowish brown conglomerate containing pebbles of gquartz porphyry. It
’ & . 2 strikes N 20° - 40° E and dips 20° - 30° SE. The formation in the south consists of an alternation of white tuffacecus con-
Lover Cretaceous formation _?himl:lfke inmil‘tuff, glomerate and white tuffacecus graywacke which yields fragments of plant fossils. It strikes N 18° B , and dips 28° MW. The
CANeBs ol formetion exposed on the western bank of the K'uei-t'eng Ho[# B8 ¥ | in the southeastern corner of the map arez consists of
g white arkosic sandstone and tuff,.and is intercelated with rhyolite fleows. It strikes N 50° E and dips 2k° NW.
]
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NSy The quartz porphyry constituting a hill 25 km west-northwest of Ta-li-wang-chialA %l £ R ] is reddish browm or yellowish brown,
Quartz porphyry /51’ ap(j‘w congisting of phenccrysts of quartz and reddish orthoclase and holocrystalline groundmass, which rarely contains biotite
P R T g phenocrysts and a few colored minerals. The rock is intruded by quartz veins which contain unworkable fluorite ore. The
’Li’(‘/ t\-j, -LL quartz porphyry may be a marginal facies of the Cretaceous granite.
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Cretaceous granite :‘\:,,‘793\\’\»\:_ Porphyritic granite The Cretaceous granite is exposed only in the hill of Chirebishi-dra. The rock is a porphyritic granite.
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Sandstone snd shale: The Jurassic formation is exposed along the smell valley 5 4o 10 ke west of Hongoruji along the I-min Ho. It coneists of an
Jurassic formetion thickness own ’ alternation of bluish white or reddish brown coarse-grained sandstone (each 1 m thick) and gray shale (each 2 m thick). Tt
unkn strikes N-8, dips 20° - 40° E or W. presenting repeated folds.
The Upper Paleozolc formatiocn, probebly Carboniferous-Permian in age, is exposed on both sides of the middle reaches of the T-min
o Ho. The formastion west of Hongoruji consists of an alternation of blackish gray clay slate and dark blue hornfels, each ebout Limegtone
g 50 m thick. It strikes N 10° - 30° W, dips 40° - 70° W or B, and shows repeated folds. The formation south of Pirito consists Limestone exposed on the hill south of Pirfito, 50 Jm scuth of Hailar, was
8 Upper Paleozoic formation Slate, hornfels, limestone of gray limestone in the upper part.end gray shale in the lower part; the limestone, 70 m thick, yields crinoid fossil. The caleined for ldme. Frobable mineral reserves of the limestone are
5 and shale; thiclmess unknown formation strikes N 10° - 20° E and dips 50° - 60° W, formiag a monoclinal structure. The formation on the bank opposite Pirdto estimated at 150,000 tons, and the reserves of pure limestone excluding
= consists of greenish black calcareous shale and grayish white limestone; the limestone is 200 m thick. The formation strikes the sandy upper part, amount to 90,000 tens. ILimestone on the bank

FRECAMERIAN?

Metagneiss

Injection gneiss

(Column not drawn )

to scale

N 30° E and dips L0° NW.
wang-chia.

A Paleozoic formaticn, probably Upper Paleozoic, 1s exposed in a hill 23 km south-scuthwest of Ta-li--
It is composed of dark green hard slete, intruded by quartz porphyry dikes, and strikes N 20° E, dipping 30° SE.

Metagneiss or green injection gneiss of unknown age is exposed on the top of & hill 15 km east of Chagaentorogoi-obd along the Hui
Ho. Tt consists of an alternation of greemish rock and white quartzitic rock, and exhibits a banded structure. Its schistosity
strikes ¥ 30° -~ 60° E.

opposite Piruto 1s 200 m thick and may be workable.

GROUND WATER

The map area is situated in the so-called Hulunbaierh-Gobi desert, nothing
is more important than water. Ground water is found at 2 tc 3 m below the
ground surface near lakes or rivers, and at 20 to 30 m in the steppes of the
desert. A well at Kan-chu-erh-misc gathers water from the first aquifer at
a depth of 2 m and the second aguifer at 20 m. ILocation and known depths of
wells are as follows. 1) In the western desert region: salt-refinery at
Yen Hu (1.%53 m); dune south of Bagasharacso-ke (2.1 m); 330 m east of the
Yen-hu refinery {2.25 m); at Taigan-shihle (1 m} 8 Xm southwest of To-lu-han
Bu; northern foot of & dune near To-tu-han Hu {2.35 m); 200 m north of
Borukku-ndru (2.4 m}. 2) Along the Hui Ho: 7 lm Southwest of Ta-1i-wang-
chia (4.8 m), Ta-li-wang-chia (5.5 m). 3) Along the I-min Ho: Mongolian
cemp T ¥m northwest of Wei-shen (2.5 m); Toundshen-bSshi (1 m); fresh-water
springs are also found in the fissures of the Paleczoic clay slate and lime-
gstone on the bank opposite Pirdto.
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