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Backscattered scanning electron microscopy (BSE) reveals
the minerals, textures, and fabrics of sediments and rocks in
much greater detail than is possible with conventional opti-
cal microscopy. Backscattered Scanning Electron Mi-
croscopy provides a concise summary of the BSE technique.
This comprehensive guide uses abundant images to illustrate
the type of information BSE yields and the application of the
technique to the study of sediments and sedimentary rocks.

The authors review the use of this petrographic technique
on all the major sedimentary rock types, including sediment
grains, sandstones, shales, carbonate rocks, rock varnish,
and glauconite. They also describe image analysis tech-
nigues that allow quantification of backscattered scanning
electron microscope images and illustrate the potential ap-
plications of these methods.

Heavily illustrated and lucidly written, this book provides
researchers and graduate students with the most current re-
search on this important geological tool.
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Preface

This book focuses on the study of sedimentary rock thin
sections using images obtained from the scanning electron
microscope (SEM} in the backscattered electron mode (BSE).
About half the text consists of description and analysis, and
the rest SEM micrographs. Until now, there has not been a
book available that provides BSE information on the various
sediments and sedimentary rock types. We hope the book
will provide an analytical tool for sedimentologists and oth-
ers who may profit from a reference volume for use in their
studies.

The earliest known work concerning the construction of
an SEM was published in 1938. Much of the subsequent de-
velopment was done in the engineering department of the
University of Cambridge between 1948 and 1965. The first
BSE pictures with good resolution were produced in the
1970s. Today, BSE photographs of sediments and sedimen-
tary rocks appear regularly in the major sedimentological
journals.

The basic components of an SEM are the lens system,
electron gun, electron collector, visual and recording cath-
ode ray tubes (CRTs), and the electronics associated with
them. BSE is simply one of the operational modes. Electrons
from the primary beam of an SEM strike the atoms of a sam-
ple and are reflected or scattered (backscattered) out of the
material at high angles. These electrons are collected and

vii

© Cambridge University Press www.cambridge.org



http://www.cambridge.org/0521019745
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

0521019745 - Backscattered Scanning Electron Microscopy and Image Analysis of Sediments and Sedimentary Rocks
David H. Krinsley, Kenneth Pye, Sam Boggs and N. Keith Tovey

Frontmatter

More information

PREFACE

used to produce a gray-level photograph that contains both
compositional (atomic number) and topographic informa-
tion.

Because an image in the BSE mode has a much greater
resolution than can be produced with the ordinary light mi-
croscope (in addition to atomic number information), BSE
has been used in sedimentology and associated fields to pro-
vide textural data that are somewhat similar to those ob-
tained with the light petrographic microscope. For instance,
when a thin section is viewed using this technique, size,
shape, distribution, and composition of sedimentary grains
can be observed at magnifications of from 25 to 20,000
times, with resolutions at least 10 times those of the light mi-
croscope. The mineralogy and porosity of very fine particles
can be obtained; additionally, information about diagenetic
alteration of very fine particles, including cementation and
replacement, are routinely acquired. Thus the fine-grained
fraction of sediments and sedimentary rocks can be exam-
ined in great detail, and new insights made available to the
microscopist.

The book is divided into four parts. Chapters 1, 2, and 3
are introductory; they discuss the nature of BSE images, and
BSE’s general application to weathering and early diagenesis
of sedimentary grains. Chapters 4, 5, and 6 are concerned
with sandstones, shales, and carbonates. Chapters 7 and 8
involve specific examples taken from our work on desert var-
nish and glauconite. Chapter 9 discusses image analysis of
BSE photographs.

SEM/BSE instruments are commonly available to research-
ers in academia and industry. As these microscopes become
smatller and less expensive, the SEM in its various modes will
become widely used by undergraduates, graduates, and re-
searchers wishing to obtain submicroscopic information on
rocks and minerals. The value of BSE is limited only by the
imagination of the researcher.

viii
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