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Characteristics and sedimentary environment of authigenic glauconite from
limestone of the Amushan Formation in Xi Ujimqin Banner, Inner Mongolia

WANG Jun-tao', ZHANG Yong-sheng' and SONG Tian-rui’
(1. Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing 100037, China;
2. Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037, China)

Abstract: Glauconite is closely linked to some particular sedimentary environments and conditions. Authigenic
glauconite grains were discovered in micritic limestones of 3™ Member of the Late Carboniferous-Early Permian
Amushan Formation in Xi Ujimgin Banner, Inner Mongolia. Through analyzing the sedimentary environment of
Amushan Formation, the authors have found that the glauconite grains commonly occur as colloids around calcite
cement and assume granular structure, which are indicative of typical authigenic feature, suggesting that the
glauconite grains were less influenced by later diagenesis. There are framboidal pyrites around glauconite grains,
implying that the sedimentary environment of glauconite grains in Amushan Formation was probably weakly re-
ductive. The spectral curve of glauconite in limestone of Amushan Formation demonstrates typical glauconite
composition characteristics. The EPMA data indicate that they are highly mature in nature. Through a compar-
ative study of EPMA data of glauconite samples collected from different areas and different environments (such
as Cambrian glauconitic limestone in Texas of the USA, glauconitic sandstone of the Late Proterozoic Qingbaik-
ou System in Western Hills of Beijing, authigenic glauconite grains form Cretaceous sandstone in Jixi basin of
Heilongjiang, and authigenic glauconite grains from micritic limestones in Late Carboniferous-Early Permian A-

mushan Formation of west Ujimqin, Inner Mongolia), an ideal glauconite sedimentary environment model has
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been established in this paper, which shows that the authigenic glauconite grains in Amushan Formation might
have benefited from the semi-closed reductive microenvironment produced by the biological clastic rock at the top
of the open clastic platform and the glauconitization probably occurred in the normal shallow water of slight re-
duction with low-oxygen levels in the air. The sedimentary environment of the low clastic rock and upper lime-
stone of Amushan Formation in this area was characterized by two transgressions and two regressions. The for-
mation of glauconite in Amushan Formation may represent the beginning of the transgression. The discovery and
study of glauconite in this area have an important significance in such research fields as regional correlation, tec-
tonic evolutionary framework and regional tectonic environmental analysis.

Key words: glauconite; Xi Ujimgin Banner; Amushan Formation; sedimentary environment
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Composite columnar section and geographic location of Amushan Formation in Mihangaogiaogaolu  Xi Ujimgin Banner  Inner Mongolia

Fig. 1
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Fig. 2 Micrograph of glauconite-bearing limestone
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Fig. 3 SEM characteristics of framboid pyrite in limestone K,O > 8% Ordin and Matter

of Amushan Formation reflecting bacteria action in a 1981

reducing environment 10* ~10%a
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Fig. 4 SEM characteristics of glauconite in different areas and different environments
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a—Cambrian glauconitic limestone in Texas USA b—glauconitic sandstone of Late Proterozoic Qingbaikou System Western Hills Beijing c—
authigenic glauconite grains in Cretaceous sandstone of Jixi Basin Heilongjiang d—authigenic glauconite grains in micritic limestones of Late Car-
boniferous-Early Permian Amushan Formation in Xi Ujimqgin Banner Inner Mongolia G—glauconite Ca—calcite Q—quartz M—calcedony

matrix F—K-feldspar I[—illite R—rutile

1 wp %
Table 1 Comparison of electron microprobe analytical results of authigenic monazite between Amushan Formation of Xi

Ujimgin Banner and other areas

AL O; MgO SiO, P,0s K,O CaO FeO"
a 5.17 4.31 43.25 0.66 12.94 4.75 28.92 Palmer 1954
b 23.57 4.95 32.48 0.24 5.70 1.37 31.69 1989
c 28.35 3.08 42.24 1.34 7.73 3.78 13.48 2010

d 21.23 3.70 46.28 1.71 10.43 12.88 3.78
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