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THE COAL METAMORPHISM IN CHINA
(ABSTRACT)

This paper sums up the geologic characteristics of the predominant coal
metgmorphism types in China through the study of the heat source and its mode of
opérating on coal metamorphism.

The continent of China, situated at the southeastern part of the Eurasian plate, is
botinded on the north, east and southwest by the Siberian, Pacific and Indian plates
' resét_ectively. The geotectonic framework of China has become highly complicated owing to
suﬁérimposition and reworking by multiperiodic tectonism. .Mesozoic tectonisms,
especially the Yanshanian orogeny, had exerted a crucial influence on the evolution of coal
metamorphism and the formation of zonation of medium-high rank coals in China. On the
basis of a series of characteristics, such as geotectonics, coal-forming periods,
geomorphology and the distribution of coal ranks, three coal metamorphism regions have

been recognized.

1 MAJOR COAL METAMORPHIC TYPES IN CHINA

There are four predominant types of coal metamorphism in China, i. e. geothermal
metamorphism, telemagmatic metamorphism, contact metamorphism and hydrothermal
méta.morphism.

1.1 GEOTHERMAL METAMORPHISM OF COAL

During the late Paleozoic, the North China and the Yangtze platforms appeared
mainly as grand-scaled rolling depressions which constitute then the main coal
accumulating areas. In East China widespread Triassic deposits play an important role in
the preservation of the Paleozoic coal measures. By upper Triassic the sedimentation
region of North China obviously shrank towards the west, while in South China narrow
subsiding belts and large undulating depressions occupied seperately the east and the west.
During early Yanshanian, there developed steadily younger coal accumulating depressions
or superimposed basins on previous intracratonic basins 6r basins formed on the basis of
fault blocks. Some of the enormous depressions composed mainly of Triassic and Jurassic
sequences could be developed in a long period, such as the Ordos basin and the Sichuan
basin. From the late Yanshanian to the Himalayan stages, the coal-bearing regions in
West China were dismembered and surrounded by folded mountains, whereas most of the
coal measures in East China were close to the surface as a result of veneer denudation,

hence geothermal metamorphism appeared to reach a “standstiil”.



The central parts of the large Mesozoic and Cenozoic depressions such as the
Songliao, the Qaidam and the Tarim basins, still remain in the state of crustal thinning,
meanwhile the Moho uplift and the geothermal gradient increasing from the margin to the
center, A ) _

The pre;ent pattern of isogeothermél contéuxi in the Sichuan basin is similar to the
shape of the basin contour. The basement within the basin is stable, and the Moho depth
in Nanchong and Neijiang is less than 39km; outwardly, crustal thickness increases. The
distribution of coal rank within the basin is obviously concordant with the Moho depth.

The Ordos basin is a huge Mesozoic depression. Along the line joining Changwu-
Tongchuan-Hancheng the total thickness of the Triassic is about 3000m in the southern
part of the basin. In the subsidence center along the western border fault the Jurassic
system reached a maximum thickness of almost 3000m and the Cretaceous system also
exceeded 1000m. At the northeastern margin the fitting data of the paleoheatflow changed
approximately from 1. 6HFU to 1. 0 HFU from the Cambrian to the present. During the
Triassic at the southeastern and the southern parts of the basin the paleoheatflow
conspicuously enhanced to 2.18 — 2. 39 HFU with the increasing subsiding amplitude.
Obviously the Triassic geotemperature was higher than pre-and post-Triassic.

Through geothermal metamorphism, the Paleozoic coals in general reached only a low
to medium rank bituminous, mainly low rank stage while the Mesozoic coals evolved to
low rank bituminous stage, and the Tertiary coals mainly remained unmetamorphosed
The unevenly spatial distribution of paleogeotemperature and the chronological variation in
paleogeothermal field during the geological time also controlled to a certain degree the
evolution of the geothermal metamorphism in China.

1.2 TELEMAGMATIC METAMORPHISM OF COAL ®

Based on the magmatic characters, intrusive scale, intruding depth and horizon, and
the confining conditions of the sedimentary cover of coal seams, t.elemagmatic
metamorphism is divisible into three subtypes, i.e. hypabyssal, Mesogenetic and plutonic
telemagmatic metamorphism. Zoning of metamorphic coal well marked in the area where
telemagmatic metamorphism occurs, and the closer to intrusive rock, the higher the coal
rank is. Coal metamorphic gradient caused by telemagmatic metamorphism is higher than
that caused by geothermal metamorphism, and usually more than 0. 1R, mex %6 /100m.
Generally, the occurrence of vesicles, spherules and mosaic texture in coal results from
abnormally high temperature effect. Wall-rock alterations usually took place in areas
affected by telemagmatic metamorphism. )

It is the Mesozoic and Cenozoic magmatic activities, especially igneous intrusions
during Yanshanian stage, that had exerted important influence on coal metamorphism in
China, forming a series of medium-high rank coals. The Yanshanian magrmatic activities
are characterized by their great intensity, wide sphere of influence, -polycyclicity, and their
better development in the south and east parts than in the north and west parts, in other
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