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The morphology and mineralogy of three typical manganese coatings
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Abstract: Three typical manganese coatings, i.e., rock varnish, dendrite and soil iron-manganese cutan, were
collected and corresponding thin sections were made for laboratory research. The authors utilized optical micro-
scope, micro-Raman spectrometer, scanning electron microscope and energy dispersive X-ray detector to system-
atically study the micro morphological features, mineral assemblage and elements distribution of these three man-
ganese coatings. The results suggest that rock varnish is dark layered or botryoid deposit which consists of bir-
nessite, hematite, goethite, clay minerals, etc., indicating a highly-mixed coating. The boundary between rock
varnish and substrate, and also the microlaminations which arise from the manganese content fluctuation within
the sample profile, are obvious on closer inspection. Dendrite is black branch-like coating and mainly composed
of hollandite-group minerals. Unlike rock varnish, dendrite, enriched in manganese and devoid of silicon and a-
luminum, shows pilotaxitic texture with its substrate. Soil iron-manganese cutan, a kind of black soft deposit,
comprises birnessite, hematite, goethite, ilmenite, clay minerals, etc., and can be further divided into an outer
black manganese-rich belt and inner yellowish-brown iron-rich belt. The micro morphological features of these
manganese coatings, together with elements distribution, reveal intimate relationship with their formation
mechanism.
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Graphs of rock varnish in the field (a) and thin sections under optical microscope (b~d)
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Fig. 2 Micro Raman spectra of rock varnish thin section
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Fig. 4 Surface micromorphology of rock varnish under scanning electron microscope
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Table 1 EDX data of rock varnish covered on quartz sandstone
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Fig. 5 Scanning region (a) and EDX mapping of elements (b, ¢, d) within rock varnish covered on quartz sandstone
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* 3 TIESKERARE EDX iE wp/ %
Table 3 EDX data of soil iron-manganese cutan
JLE 1 2 3 4 5 6 7 8 9 10
CK 7.34 14.93 17.93 14.92 18.41 15.63 14.27 12.31 14.47 11.24
OK 42.98 48.37 43.90 45.89 46.58 49.23 50.69 50.29 50.50 47.53
Mg K 0.45 0.37 0.32 0.34 0.28 0.54 0.50 - 0.52 0.55
ALK 10.48 8.41 7.97 8.38 6.64 11.33 9.28 5.51 11.44 12.80
Si K 14.93 11.94 12.56 12.50 11.46 16.48 19.44 28.06 16.41 20.79
ClK 0.38 0.33 0.60 0.45 0.41 0.60 0.41 0.42 0.58 0.40
KK 1.54 1.04 1.22 1.34 1.03 1.35 1.35 1.03 1.30 1.53
CaK 0.53 0.42 0.31 - 0.32 - - 0.32 - 0.40
Ti K 0.67 - - 0.56 - - - - - -
Mn K 13.58 8.26 8.47 9.99 8.77 - - - - -
Fe K 7.13 4.90 5.27 5.63 4.63 4.85 4.06 2.06 4.78 4.75
Ba L - 1.03 1.45 - 1.47 - - - - -
Total 100 100 100 100 100 100 100 100 100 100
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Fig. 12 EDX mapping of elements within soil iron-manganese cutan thin section
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Fig. 13 EDX linear scanning of clements within iron-manganese cutan thin section ( Scanning region is line AB in Fig. 12a)
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