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Microgeology Research
in Scanning Electron Microscopy

Zhang Rufan, Yang Zhu’en et al..

Summary

This book represents the research work in the Scanning Electron Microscopy(SEM)
Laboratory in Institute of Geology, Academy of Science of China, and is an achievement
on research and application in geology by the authors. It includes nine chapters and 86
plates with more than six hundred of SEM images, 71 X-ray energy spectra of minerals
applying SEM in rocks and minerals, and some detail study in geology using SEM.

Chapter 1, it summaries the developing process of SEM technology, and outline of
its application in geoscience.

Chapter 2, it introduces the main property of modern SEM and some brands of SEM
manufactured by famous factories, including the advanced digital SEM of mode KYKY-
2800 made in China. .

Chapter 3 expounds the process of making geological sample for SEM and the basic
methods of observation and research. Great attention must be paid in making samples,
because the sample qualities affect the result from analysis and research.

Chapter 4 describes some SEM-EDX analytical examples of minerals from igneous
rock such as: fluorite, pyrite, magnetite, cassiterite, aeschynite-(Y), zircon, epidote,
sphene etc. These results of micro-textures and element composition of minerals are the
basement for study of genesis and regional differences for rocks and minerals. SEM is an
indispensable method to research the cosmic dust, and provides important information
about its formation and origin from the special microstructures on the surface of its
spherulite. This chapter also shows more SEM-EDX analytical data of clay minerals, zeo-
lite minerals ( clinoptilolite, analcite, arduinite etc.), some ferriferous, manganiferous,
phosphorus-bearing and bauxite minerals( hematite, siderite, pyrite, psilomelane, pyro-
lusite, apatite with different origin, diaspore, allophane etc. ), carbonate minerals ( cal-
cite, high-magnesian calcite, dolomite), salina minerals ( halite, gypsum, mirabilite,
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barite, celestite, witherite etc. ), some common minerals(quartz, feldspar, mica etc.)
and a few artificial minerals( synthetic diamond, synthetic corundum) . Some research in-
quires into the alteration of minerals based on the outline of micro-crystal of mineral,
weathering and formation of rock.

Chapter 5 concemns on the SEM analysis of microfossil, especially the fossil of radio-
larians. Based on the analysis of number of radialarian samples from different geologic
time and region in China, more than ten of new species were found. These results show
important significance on the examination of dating of stratum with little of fossil in some
region, and research of structural stratigraphy. In addition, more study of diatom is in-
cluded. SEM will be more applied on research of microfossil in future.

Chapter 6 expounds the research of daughter minerals in fluid inclusion from igneous
and metamorphic rocks. Based on the observation and analysis on the micro-outline and
element component solid daughter-minerals with scale of micro size by use of SEM, it is
important for further understanding the composition of inclusions in minerals, ore-forming
mechanism and ore genesis, and for the development of study on inclusions in minerals
and fluid geochemistry.

Chapter 7 is the application to structural geology. There are three aspects of determi-
nation of movement mode of faulting, faulting dating and paleopiezometer. All these ap-
plication is based on the features of much higher magnifying and resolving power with un-
destroyed original sample of the SEM than the popular microscopy. SEM becomes an ef-
fective useful research tool in structural geology.

Chapter 8, it summaries the micro-textures on surface of coal, quartzite reservoir
rock and quartz grain. Some new experience and achievement on research of grain gold by
use of SEM is introduced.

Chapter 9, the last chapter, gives a prospect for near future on the SEM application
to micro-geology. With the advance of instrument property of SEM and more detail apply
in geoscience, the knowledge of microstructure world of earth will further increase. The
more new find and blazing new ideas will occur. The microgeology will tend perfects and
become an important field in geoscience.

Although this book summarized a number of achievement on SEM application to
many fields in geology, but the research on microgeology by SEM is still on the step of
data collection and more study are needed. All we give in this book is just a stepping
stone. We hope all the researchers who with lofty ideas on microgeology research join us
together and try our best and help each other forward for more fruitful achievement on the

SEM application in geoscience.
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