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INTRODUCTION

Coal consists of two types of materials: one is the organic 
matter or macerals, and the other is mineral matter (e.g., Ward 
2002). From a genetic point of view, the minerals in coal, like the 
organic matter, are the product of the processes associated with 
peat accumulation and rank advance, as well as the interaction of 
the organic matter with basinal ß uids and of sediment diagenesis 
(e.g., Ward 2002; Ren et al. 2006). 

Minerals in coals provide information about the depositional 
conditions and thus geologic history of coal-bearing sequences 
and regional tectonic history (Ren 1996). SpeciÞ cally, the mineral 
assemblage can be a useful indicator of paleo-environments of 
peat accumulation and coal formation. More than 125 minerals 
have been identiÞ ed in coals (e.g., Finkelman 1981). Tang and 
Huang (2004) listed 201 minerals in coals after an exhaustive 
search of the literature. Silicate minerals are dominant in term of 
mineral content. Kaolinite is one of the common silicate minerals 
in coal, whereas chamosite is rare (Bou�ka et al. 2000; Tang and 
Huang 2004). In this paper, we report the occurrence of minerals 
in the no. 5 coal from the Zhaotong CoalÞ eld, Yunnan, China, a 
coal that is characteristically rich in chamosite. 

GEOLOGICAL SETTING

The Zhaotong CoalÞ eld is located in the northeastern Yunnan 
Province (Fig. 1a). The coal-bearing sequences of Late Permian 
age include mainly the Longtan Formation (P2l) and Changxing 
Formation (P2c) (Fig. 1b; China Coal Geology Bureau 1996). 
The Longtan Formation, with a thickness of 100�160 m, has a 
discordant contact with the underlying Xuanwuyan Formation 
(P2x) of Late Permian age. It consists mainly of clastic sediments 
deposited in continental-oceanic transitional environments and is 
interlayered with limestones and marls. The Longtan Formation 
contains coal no. 5, which is the major one able to be mined, and 
it contains nos. 6 and 7 coals, which are too thin to be mined. 
The thickness of the no. 5 coal varies from 0.75 to 3.46 m, with 
an average of 2.26 m. The Changxing Formation has a thickness 
of 30�60 m and has a conformable contact with the overlying 
Kayitou Formation (T1k) (Lower Triassic). The Changxing 
Formation mainly consists of clastic sediments deposited in 
a continental-oceanic transitional environment in the western 
Zhaotong CoalÞ eld and limestones originated from marine facies 
in the eastern coalÞ eld (Shao et al. 1994; China Coal Geology 
Bureau 1996; Liu 2005). The Changxing Formation contains 
four unminable coalbeds (nos. 1, 2, 3, and 4). The strata of the 
Longtan and Changxin Formations in the western part of the 
Zhaotong CoalÞ eld are named the Xuanwei Formation (P2xw), 
as shown in Figure 1a. * E-mail: dsfcumtb@vip.163.com
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ABSTRACT

The minerals found in the no. 5 coal (Late Permian) from the Zhaotong CoalÞ eld, Yunnan Province, 
southwestern China, have been examined and found to consist mainly of kaolinite, pyrite, chamosite, 
quartz, and calcite, with trace amounts of illite and mixed-layer illite-smectite. The proportion of cham-
osite in clay minerals ranges from 32 to 56 wt%, with an average of 46 wt%. Chamosite is distributed 
not only in collodetrinite, but also occurs as cell Þ llings in fusinite, semifusinite, and telinite. The 
high content and mode of occurrence of chamosite in this mine indicate its formation by interaction 
of kaolinite with Fe-Mg-rich ß uids during early diagenesis. Except for a minor amount of terrigenous 
quartz, most quartz is of authigenic origin and formed from kaolinite desilication. The calcite content 
of the no. 5 coal is 1.4�6.3% (with an average of 3%) and is distributed in collodetrinite and as cell 
Þ llings of coal-forming plants. Calcite originated from seawater invasion during peat accumulation. 
Pyrite occurs in several ways: as massive, framboidal, isolated enhedral/anhedral, and euhedral forms. 
In addition, the presence of a large amount of pyritized red algae provides strong evidence of seawater 
invasion during peat accumulation. The red algae may have played an important role in the enrichment 
of sulfur in the coal. The characteristic assemblage of minerals in this mine resulted from a unique 
basinal environment in which the mineral matter was derived from a basaltic source region, volcanic 
activity, and seawater transgression during coal formation.

Keywords: Coal, minerals in coal, chamosite, Zhaotong CoalÞ eld, Late Permian, China


