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Cenozoic Coal — bearing Basins and

Coal — forming Regularity in West Yunnan

Summary

The mentioned area in this book is in West Yunnan, including 6 prefectures or
autonomous prefectures such as Diqing, Nujiang, Baoshan, Dehong, Lincang,
Xishuangbanna, and including Lijiang and Simao areas and a large part of Dali
prefecture. The area is relevant to 52 counties and cities. The geographic location is
21°8'— 29°61’ N and 97°31'— 101°52" E, which is connected with Burma to the
west, with Laos to the south and with Tibet and Sichuan to the north. The area
geologically belongs to the Three Rivers Folded Belt.

Coal resources are less in West Yunnan, which has been taken as a coal —
deficient area. But Cenozoic coal — bearing basins are widely distributed. There are
159 coal — bearing basins in the area, after a detailed survey (Fig. 1). Such coal —
bearing basins are characterized by simple geologic structures and shallow buried coal
beds. Some basins contain thick coal beds, with the coal reserve more than 100 million
tons. Such coal beds are easy to be mined in open pits. Some coal mines have become
important fuel bases locally. Additionally some basins contain diatomaceous earth,
bentonite, kaolinton and other clay mineral, oil shale, petroleum, natural gas,
uranium, germanium and other mineral sands. Hence the study of geotectonic
background, sedimentary mechanism, paleo-environment, coal-bearing and coal-
forming of the Cenozoic basins is not only of great significance to the coal survey, but
also of practical meaning in searching for relevant minerals.

Cenozoic coal — bearing series of West Yunnan developed in about 400 individual
basins, isolated from each other and with different sizes. The lithologic character,
lithofacies and thickness of the series change quickly. The series is abundant in plant
fossils, which underlays Quaternary system conformably or unconformably .

According to sedimentary development and paleo-flora features, the distribution of
coal — bearing series can be subdivided into six subareas, such as Lijiang — Dali,
Lanping — Yongping, Simao — Jinghong, Lincang — Lancang, Baoshan — Changning and
Tengchong — Lianghe subareas (Tablel). The series in different subareas is entirely
composed of clastic rocks. The Miocene Dajie, Shuanghe, Manghui, Nanlin, Mengbin
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and Bangmai formations can be subdivided into the lower Conglomerate Member, the
middle coal-bearing member and the Upper Sandstone-claystone Member, in the total
thickness of 229 — 2450m, generally around 500m. The pliocene Sanyeng, Mengyang,
Huxi, Yangyi and Mangbang formations also can be subdivided into three members. At
the top of the series in some basins there exist conglomerate beds. The Quaternary coal
— bearing series, represented by Songmaopo and Mingguang formations, is composed of
sandstones-conglomerates-fine sandstones-siltstoes, intercalated by coal beds, or of
sandy conglomerates-sandstones, intercalated by coal beds. The series is in the
thickness of 80 — 390m, being able to be compared everywhere.

The area belongs to Alps-Himalaya orogenic belt, which is a new-bomn orogenic
belt of Himalaya folded system, commonly called the Three Rivers Fold Belt. The Fold
Belt has developed in time by multi-stages, which is characterized obviously by multi —
cycles. There have developed many major deep faults along the belt. The studied area
acrosses several tectonic elements in space, including many second-order structures.
The tectonics serves as the geologic background of the development of Cenozoic basins.
The formation and development of coal — bearing basins are strictly controlled by the
primary and secondary structures of the geotectonic element, in which they are located.
Faults have well developed in the area. Most of Cenozoic basins are confined by faults.
Major geotectonic systems are such as Jinsha River — Red River major deep fault, Amo
River fault zone, Lancang River fault, Nu River fault Li River — Dali platform-marginal
folded and faulted block, Zhondian folded belt, Lanping — Simao folded belt, and
Gongshan — Tengchong folded belt. Under the control of these faults and folds and
through Yanshan and Himalaya movements, the West Yunnan area has suffered widely
from uplifting and depressing, where depressions have been confined by forming faults.
Against this background, numerous intermountain basins disconnected with each other
and in different sizes. According to the characteristics of interaction between basement
structure and coal-bearing sediments, these basins can be roughly subdivided into fault
basins and tectonically erosional basins.

Fault basins are distributed along major faults and derived fault belts, or along
subsidiary fractures. The formation and development of such basins have been all
controlled by faults. For different basins the degree of subsidence is different. The
subsidence of different basins is always asymmetrical. The center of subsidence of a
basin has moved in time and space caused by faulting. Hence the coal-bearing

formation, sequence of strata and coal beds are all asymmetrical. The direction of
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basinal axes corresponds approximately to the trend of faults. The following fault basins
are furnished, such as Jingdong—Dajie—Huashan—Zhengyuan—Sanzhangtian,
Lijiang Runan, Changning Kejie, Longchuan Husa, etc.

Tectonically erosional basins were caused mainly by erosion and more or less by a
certain effect of tectonic movement except for erosion, intensive dissolution in some
basins caused their basement to form rugged and rough topography. Distribution of the
coal-bearing formation and thickness of coal beds were controlled by topography and
geomorphology. Two or more sedimentary centres often occurred in a basin. There are
secondary basins within the main basin or along the margin of the basin, which link up
or are partly connected with the main basin. Coal series and coal beds are usually thick
near the subsidence center, and become thin or pinch out to the margin. The direction
of coal-rich zone always coincides with the long axis of a basin. The following
tectonically erosional basins are furnished, such as Baoshan, Lancang, Changning
Shangyou and other basins.

The coal-bearing sedimentary strata are mostly in dull, colors, mainly in gray,
deep gray, grayish dark and grayish brown, secondarily in grayish white, light gray,
locally with intercalated violet red and variegated colors. The lithology of the coal series
is characterized by containing mainly every grade of clastic rocks and claystones,
intercalated by coal beds and carbonaceous rocks. Some basins yield diatomaceous
earth, oil shale, marl, siderite nodules, pyrite, petroleum, uranium germanium and
other clays and mineral sands. Rock composition is always controlled by the basement
of a basin and rock character along its margin.

Sandstones are bad in roundness, poorly sorted and low in maturity. The
composition of gravels are various. Gravel diameters are different. According to the
statistics for some basins, of the total clastic rocks, conglomerates amount to 2.97—
40.67 % , sandstones to 24.05—84.03 %, and claystones to 9.81—75.59 % .

The content of microelements and heavy minerals are quite different everywhere.
In the sedimentary rocks there are commonly inclined bedding, horizontal bedding,
wavy bedding, blocky bedding and syngenetically deformed structures and nodules,
which indicating different sedimentary environments and hydrodynamic conditions.

Coal-bearing basins in west Yunnan belong to inland intermountain basins. The
sedimentary formation is composed by clastic rocks with simple sedimentary structures.
Based on the rock nature and association, sedimentary structure and biological marke,
the sedimentary facies, environments of every basins are sorted into alluvial facies,

3



stream bed facies and lacustrine facies.

The alluvial facies are commonly of quickly downloaded accumulation, in which
three kinds of microfacies, such as sheet flood sediment, stream bed filling and rock
flow are seen. Coal beds often along contain in inter-fan depression or on the outer
margin of sheet flood sediments of a fan end. The fluvial facies are often anastomosing
stream, river island and abandoned channels, which contain mineable coal beds limited
in scope or scale.

According to the developing stages, the lacustrine facies are sorted into terrigenous
detritus filled lakes and swamping lakes. And according to the water depth, the facies
can be sorted into shore lakes, shallow lake, bathyal lake and deep lake facies zones.
In case the peat swamp extended from the shore toward the center of a lake, there
occurred a favorable environment to the coal-forming, so as to form stable mineable coal
beds.

Plants in this are luxuriant. According to statistics, 4 phyla, 59 families, 132
genera and more than 180 species, have been found in this area, which are mainly
Angiosperms, secondly Gymnosperms and Pteridophytes. The Algae are mainly
Bacillariophytes. During Miocene, there were mainly evergreen broad leaf forest,
mixed with deciduous and broad leaf arbor forest. Forests often intergrew with brushes
and lianas, indicating tropical and subtropical humid climate with abundant rainfall and
a lush growth of plants. The plants provided rich material resources to the coal-
forming. The Pliocene deposits are mainly distributed in the northern part on the area.
Pliocene plants are mainly Quercus semicarpifoliates forming stalked leaf evergreen
forest, chequered and accompanied with deciduous and broad leaf arbor woods of
temperate zone, and mixed with genera and species of the pulse family and the rose
family, indicating a subtropical meuntainous climate. Another assemblage of Pliocene
plants consists of mainly broad leaf and deciduous forest, mixed with large type
Ulmaceae, Betulaceae and other of evergreen deciduous indicating a warm temperate
zone.

During Quaterary, there were mainly Pinus and Picea, with mostly stalks, seeds
and fruits preserved. The climate at that time became cold. Hence the climate during
coal-forming age, from Miocene through Pliocene up to Quatemary, was gradually
changed from tropical through subtropical, subtropical mountainous warm temperate to
cold.

Cenozoic lignite yields generally from the middle part of the coal series vertically,



and mostly from heavily subsided part of basin horizontally. The trend of coal bed
extension coincides with the basinal extension. The length of coal beds is often 2—3
times as great as the width, and the different of coal bed thickness between the
longitudinal and lateral trends of a basin is up to 20—30 times. Coal beds are unstable
and change greatly in their dimensions. The changement of coal beds follows a
multispike curve. The occurrence of coal beds are often on lenses or lenticles. Coal
beds in large basins are stratified or similarly stratified.

Cenozoic coal mineral is mostly lignite, seldom of long flame coal. Coal rock
types are of clarain coal, semibright coal, semidull coal and durian coal. The degree of
coalification is generally low with less exception. The moisture content and volatile
component in the coal are high. The fixed carbon content and caloric value are
comparably low. The content of sulphur and pliosphorus changes greatly. Supphus
content is commonly higher than that of phosphorus.

There are two coal-forming periods in west Yunnan in Cenozoic, the one was in
Neoggene, the other was in Quaternary. There were three coal forming epochs:
Miocene, Pliocene and Pleistocene. And there were five coal-accumulative ages, the
Late and Early Miocene, the Early and Late Pliocene, and Quatemary, Pleistocene.
The formation of coal was better in Miocene, secondary in Pliocene, and bad in
Quaternary . Miocene coal — bearing basins are mostly distributed in the southern part of
west Yunnan. Pliocene deposits are well developed to the north of Yongping. Early
formed coal beds are all distributed in the southern part of west Yunnan and the coal —
bearing capacity over there is better. Coal — forming age becomes newer toward the
north and the coal — bearing capacity becomes coorse northwards. Tectonically erosional
basins are large areally, so that the coal — bearing capacity is commonly better, and the
scope of coal content in great. Fault basins are generally small areally, so that the coal
— bearing capacity is bad and unstable, sometimes such basins contain thick coal beds
but with minor scope.

In the light of the law of coal formation, using new technology and new methods to
carry out a comprehensive survey and exploration and to study the basinal coal —
forming conditions, we can find out new favorable coal — bearing basins and can extend
the perspective of existing coal — bearing basins efficiently, so as to develop reliable

energy resources for the provincial economy.
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