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A study of microsparite (molar-tooth) carbonates of Dalongkou Formation
in central Yunnan
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Abstract: In this paper, the macroscopic and microscopic features, diagenesis and origin of microsparite (molar-
tooth) carbonates of Dalongkou Formation have been analyzed based on various kinds of technical methods, such
as EMPA, SEM and EM. The results demonstrate that microsparite calcite can exist in the substrate in three
forms: it can be distributed disorderly in the micrite, or it serves as the equal-grained microsparite assemblage
filling in the general molar-tooth structure belt, or it can act as the cement between the ooids, intraclast, and al-
gae aggregate composed of microcrystal calcite. The microsparite calcite crystals in the molar tooth structure are
not wholly arranged in the dense form, and there are some gypsums infilling the intercrystal pores. It can be
seen from the result of EMPA that it contains Ca, Si, Al and Ti, which precipitated from the intercrystal pore
at the late diagenetic stage. The algal stromatolite can exist with molar tooth structures, suggesting that the for-
mation of molar tooth structure had some relationship with algal; the assemblage of microsparite can serve as the
cement of algae aggregates and oolite, exhibiting biochemical acting and hydrodynamic sorting in high energy

water, which couldn’t be caused directly by the algae. This paper has also interpreted the reason why the molar-
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tooth structures with wide middle part and tip end point appeared. The branched secondary molar tooth struc-
tures were induced by the reduction of stress which was affected by the heterogeneity and anisotropy of the
rocks. It is shown from the genetic analysis that the formation processes of molar-tooth structure were as fol-
lows: the partly high pressure environment in the rock was caused by the decomposition of organic matter in the
substrate induced by the bacteria. When the pressure exceeded the breakdown pressure, the rock failed and all
kinds of cracks came into being. After that, the liquid filled up the cracks and crystallized quickly, causing the
transference of high pressure to other places, resulting in the continuation of the same process and the appearance
of condensed molar-tooth structures until the equilibrium of the pressure in the rock.
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Fig. 1 Stratigraphic division and events sedimentary and tectonic setting of central Yunnan sedimentary and tectonic

analyses after Du Yuansheng et al .
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Table 1 Lithology of Dalongkou Formation in central Yunnan area
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Table 2 Electron microprobe analyses of microsparite and matrix

Si Ca S Sr Ti Fe Mn Mg Na Al K Total

1 0.05  39.65 - - 0.13  0.37 - - - - - 40.2
2 0.05 39.92 - - 0.02 0.07 0.18 - - - - 40.24
1 - 56.09 - - - 0.15 0.33 0.21 - - - 56.78
2 0.01 55.89 - - - 0.11 0.30 0.25 - - - 56.56
3 0.04 57.25 - - - 0.18 0.34 0.20 - - - 58.01

1 0.18 25 - - - 0.12 - 12.5 0.2 0.2 0.1 38.3
2 0.10 22.5 - - - 0.18 - 10.3 0.5 0.15 0.18 33.91
7.59 1.66 - - 0.14 79.23 - - - 2.12 - 90.74
0.34 48.82 0.06 - - 0.06 0.02 0.19 - 0.19 0.04 49.72

0.76 47.70 0.02 0.02 - 0.12 - 0.65 - 0.25 - 49.5

2006 - C
C
TESCAN-VEGA
\ LMU - 4c
2 3f
Ca Si Al Ti

3a ¢ 4b “



2 185

L
B A

N

Fig. 2 SEM of microsparite

1~5pum b— 8~14 ym
a—algal debris micrite limestone composed of calcite and small amounts of feldspar showing microsparite calcite filling between algal debris grains
the bigger calcite grains are the recrystallization results of the algal debris  the diameter is small about 1 ~5 pm b—granular aggregate gypsum

between the microsparite calcite crystals with a diameter about 8~ 14 pm
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3
Fig. 3 Macroscopic features of molar tooth structure
a— b—

c— d—
—

a—molar tooth structures appear in the laminar micrite limestone constituting the bottom sequence of meter-scale cycle the upper part is algal lime-
stone microsparite grains act as the cement of algae debris b—molar tooth structures are preserved as the cement of algae debris in algae micrite
limestone c—highly dense molar tooth structures which are in banded or filamentous shape and they are branched and interspersed with each oth-
er d—molar tooth structures appear at the micrite limestone the interspersed phenomenon is not obvious usually isolated in the substrate e—the
molar tooth structure limestone and middle-thick micrite limestone constitute the shallow upward meter-scale cyclic sequence A-B A is molar
tooth structure argillaceous limestone B is the middle-thick micrite limestone the individual body of the MT is large at the bottom of argillaceous
limestone which is rich in mud mainly perpendicular and oblique with the lamination and molar tooth structures disappear at the upper layer of
middle-thick layered micrite limestone f—the seldom phenomenon that the molar tooth structures indicated by arrow can co-exist with the stro-

matolites
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Fig. 4 Microscopic characteristics of microsparite carbonates
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a—microsparite caleite crystal (red)» intergranular space is gypsum (white)» plainlight: b—folded molar tooth in micrite limestones the molar tooth
structures become more and more finer at the tip parts, and there are many pyrite crystals showing the reduced environment; c—algal oolitic lime-
stone, there are much algae debris: and most of the algal oolites have been dissolved, there are many residual pores or the pores have been filled by
epigenetic calcite; uniform and the same granular microsparite grains are regarded as the cements of oolitics: d—the expulsion channel containing
residual asphaltenes in microsparite limestone, and the organic in micrite limestone is distributed as scatter points, showing the good porosity of the
microsparite collection, mainly regard as intergranular pores: e—molar tooth structures deposited in an uneven pit in micrite limestone, at the
boundary there exists some organic residues and there is chlorite in the inner part of the microsparite collections f—microsparite calcite in algal mi-
critelimestone existent between the spaces of algal debris» and they can also be deposited in the inner pores caused by the dissolution of algal debris»

showing the crystallization characteristics of microsparite calcite
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