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SUMMARY

Mongolia, a country of 1,525,000 square kilometers, and a

population of almost the same number of people is land locked between

China and USSR. Historically i t ' s closest t ies have been with

China, but i t is now more closely associated with USSR. Geologically

i t ' s complex - most exposed formations are younger than PreCambrian

although old exist. Potential for uranium is considered fairly

good because the fairly complex geology appeats to be favourable

both for continental sandstone type deposits and calcretes (less

than 50%) and vein type, and other deposits (more than 50$).

Considerable effort should be made to obtain additional

information related to Mongolian geology.
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INTRODUCTION AND GENERAL GEOGRAPHY

Mongolia is a large (1,565,000 sq km) landlocked country lying
between China and USSR. Historically a pastoral country, it is now
entering an era of industrial and mineral development. Although
historically, it has been closely associated with China, it is now
an independent nation, assisted in its development primarily by
USSR.

Mongolia is essentially a plateau varying from 3»000 to 5»00()
ft above sea level and composed of granites, gneisses and crystalline
schists of the PreCambrian and Paleozoic ages. Surmounting the
plateau and bordering it on the northwest are the extensive Altai,
Tannu-Ola and Sayan mountain ranges, and on the northeast the
Transbaikahur highlands. On the southeast the plateau is separated
from the loess plateau and the North China plain by a belt of
pronounced scarps whose continuation northward in the Greater
Khinrun mountains delimits Mongolia on the Hanchurian side. On
the southwest the plateau abuts against the lofty Nan Shan range
which walls up the northeastern section of the Tibetan plateau.
Farther west the plateau is bordered by the rims of the low Tanz
and Dzungaria basins of Turkistan. The highest point on the
plateau is Kuiten Peak in the Altai Range, which rises to 4»65O meters.
The lowest areas are in the extreme northeast as at small Chudha
Nor near the Soviet border which is only 530 m above sea level.
High, glacier-producing mountains are found on the plateau along
with worn-down mountains half-buried in their own erosion debris.
In other areas of the plateau volcanic cones rise over out pourings
of lava. Thus, in the Dariganga region in the extreme east there
is a typical volcanic landscape evidencing recent volcanism.
Between the mountain ridges and peaks stretch basins in the lowest
parts of which are salt lakes or salt pans.

Physiographically, Mongolia falls into three clearly marked
divisions:
1. The northwestern mountain complex, an upliftea massif with
a number of basins (Kobdo, Tannu Tuva, Selenga) enclosed by
mountain ranges (Altai, Sailjumen, Khangai, Sayan, Khentes) in
places marked by faulting. The whole is well-drained by rivers.

The Altai is the most prominent and longest range of Mongolia.
Its linear distance of 1500 km stretching in an arc from the Russian
Altai south-southeastward and then eastward to end in the Gobi
desert sets it apart from the more massive plateaulike Changai and
Khentei.

2. The central or Gobi region is on the whole the lowest and most
uniform portion of the plateau. Isolated and weathered hill ranges
of low altitude characterize the surface of the Gobi. The syrong
winds of this region have blown the finer soil particles out of
Mongolia into China, leaving behind bare rock, gravel or sand as
a cover, sometimes with a thin soil holding a grass cover. Rivers
are absent except on the margins.
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An extensive region of sand dunes, begin- in the Gobi. It spans
Outer and Inner Mongolia in a belt 200 km wide and about 500 km long,
reaching as far west as the western elbow of the Yellow river loop.
South of the eastern end of the Altai is another large patch of
sand dunes about 100 km in diameter, and sand dunes also cover large
areas in the Ala Shan desert west of the Yellow river.

3. Southeastern Mongolia, on the inner or Chinese side of the Gobi
resembles the northwest in that it is much more diversified than
the central portion of the plateau. It contains an outer and inner
series of mountains. Between these is an intermidiaterange of lower
elevation, which is economically the vital part of inner Mongolia.

Climate

Regional differences are accentuated by differences in climate.
Certain general characteristics may be ascribed to almost all of
the plateau, however, Among these are dryness and great seasonal
temperature changes. During the winter the Asiatic high-pressure
air masses are centred over the northern edge of the plateau; low-
pressure air masses are centred over the southern Gobi during June,
July and August. Cold winter winds move out from the high-
pressure region, while summer winds flow inward toward the low- '
pressure region of rising air. The difference in mean temperature
between the northwestern and southeastern sections of the plateau
is considerable, the annual average for the southeast being about
11° C warmer than that of the northwest. Summer temperatures are
relatively uniform for the whole area, but there are considerable
regional contrasts in winter.

The average annual temperature in this northern region is about
6.7° C. The lowest January average temperature recorded was 35° C.
The average temperature for the warmest month, July, is 17»8° C.
The total annual moisture in this region averages 25-50 cm, 75$ of
which falls, during the summer months.

The Gobi has a continental climate. Winds blow unimpeded almost
the year around, mainly from the northwest. The average temperature
for January is 19° C, for July 21.7° C. The precipitation is less
than 5 cm annually in the driest area. The Pacific monsoon influence
is relected in the climate of southeastern and eastern Inner Mongolia.
In the winter winds are predominantly from the northwest, while
dust storms arising in the Gobi are common. The summer monsoon winds
from the southeast bring rains averaging 25 - 40 cm annually eJong
the plateau fringes.

Population, Industry and Currency ;

The population of Mongolia at the end of 1976 was estimated to
be 1,500,000 people. Its principal city, and capital, Ulaanbaatar
fUlan Batar) contains over 20% of the total population of the country
(332,000).
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The principal industries are livestock and agriculture. Mineral
output contributes about 8% to total government revenue. The mining
industry was given high priority in new economic plans, and geological
prospecting will be intensified especially for coal, copper, gold,
zinc, and fluorspar.

However, most minerals will be exported, since domestic use
is nominal except for coal. Fluorspar output is large by world
standards. Development of the Erdenet (see mineral map of Mongolia)t
copper-molybdenum deposits in Bulgan Province has begun, and it
should someday become an important mineral supplier.

Tungsten concentrates and metallurgical-grade fluorspar are the
major minerals exported. All of the 40,000 tons of lime, 25,000
tons of gypsum, and 10,000 tons of salt produced in 1975 presumably
were consumed in Mongolia.

Coal mining is Mongolia's foremost mineral industry, and out-
put from about 14 open pit mines totals from 2.5 million to 3.0
million yearly. Major coal mines are Nalayha, Sharyn Gfol, and
Chuluun.

Mongolia's output of fluorspare from a fairly large mine at
Berh (Berhin), is about 5% of the world's total. Berh will be greatly
edxpanded in the future and is already producing at 300,000 metric
tons per year. Tungsten comes from the Burentsogt mines and from a
scheelite deposit in Hayrhan Mountains, and combined annual output
may be 100 to 200 tons of concentrates.

Aside from fluorspar, tungsten and coal, Mongolia's mineral
industry is in its infancy. By 1980, Mongolia is expected to have
developed the Erdenet project and explored for additional copper
and molybdenum reserves in South Gobi Province and for gold in the
northern regions. Other new mining ventures will be made in fluor-
spar, tin, and tungsten. There are a small cement plant at Tarhan
and a small oil refinery at Dzunn Bayan.

The Mongolian government includes a Minister of Geology and
Mining Industry and its Academy of Sciences in Ulan Batar includes
an Institute of Geology. The Academy directs all practical research
in economics, geography, geology, natural history and subjects
concerning the Mongolian people specifically.

Transformation

Northeast Mongolia is serviced by the Choybalsam-Borzya railroad.
The longest railroad extends from north to south from Siihbaatar to Dzamin
Uud, passing through the capital, Ulan Batar, and connecting with
the USSR and China. A railway was built between the Erdenet project
and Darhan. Hard-surface roads link provincial capitals and provinces.

The Mongolian unit of currency is the Togrbg, and US$1.00 =
3.33 T'dgrb-g.
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B. GEOLOGY OP MONGOLIA IN RELATION TO POTENTIALLY
FAVOURABLE URANIUM BEARING AREAS

Very little specific information is readily available concerning
the geology of Mongolia, the only source being the UNESCO Geological
Map of Asia and the Far East.

Description of the geologic features were generally quite
limited although it has been possible to deduce certain characteristics
from the map.

Briefly stated the geology of Mongolia is quite complex. In
terms of uranium favourability based on present classic theory of
an acid volcanic source, and a favourable host rock containing huinic
matter for continental strata bound deposits, there may be some
areas, especially in the northern range of Mongolia that may be
close to meeting those criteria. Although, in general, it seems
that the entire geologic process may be somewhat too young* In
spite of this qualification, the sediments of Mongolia, although
they may not be all continental (the existence of coal and the
very old stories of land vertibrate fossils, particularly the eggs
of Triceralops), does indicate that at least some of the area
is favourable.

Likewise, the mountain ranges and particularly the northern
also appear hospitable for vein-type uranium deposits as well as
cretaceous sedimentary deposits.

Without considerably more and better information concerning
the geology of Mongolia it is quite difficult to adequately assess
its geological relation to uranium depositions. Considerable effort
should be made to expand geologic knowledge of Mongolia. A request
has been sent to Mongolia regarding availability of geologic inform-
ation. If possible maps and geologic descriptions will be ordered.

C PAST EXPLORATION

Although no specific information is available concerning past
uranium exploration in Mongolia, it is probably unreasonable to
assume there has been none. As previously stated in this study-
Mongolia's mineral industry is in its infancy. Foreign aid and
economic assistance has been extended for other types of mineral
deposits, in the past, and this probably includes uranium as well.

D. URANIUM OCCURRENCES AND RESOURCES

The International Atomic Energy Agency has no knowledge of
either occurrences of uranium in Mongolia, and there has been no
reports of uranium resources to IAEA or any entity with which the
IAEA is associated.
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Prom a purely practical standpoint, it is unlikely that a
country as large as Mongolia, with as diverse a geologic background,
regardless of its age would have no occurrences of uranium,,
Information that is available, however, suggest there may have been
insufficient time to have developed any anomalous area to the extent
of uranium resources that could be reported»

E. PRESENT STATUS OF EXPLORATION

No known exploration programmes for uranium are now being
carried out in Mongolia. However, the mining industry has been
given high priority and prospecting for all minerals (which include
uranium) has been stepped up. It is not unreasonable to assume
that exploration for uranium is included in the priorities.

F. POTENTIAL FOR NEW DISCOVERIES

On the basis of little specific geologic information, and virtually
no geologic descriptions, a uranium potential in Category 4 is assigned.
It is likely that true quantity is at the higher end of the range,
(10,000 - 50,000 tonnes U). Sedimentary deposits are not expected
to be quite as important as vien-type (or other non-sedimentary)
types because of an apparent lack of favourability.

Compiled by MV Hansen
IAEA, Vienna
December 1977
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