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Summary

Circular polarization can be used on most polarization microscopes with rather cheap
accessories. Application in soil micromorphology results in elimination of all extinction
phenomena of anisotropic compounds in thin sections. This effect has advantages for
direct observations, for quantitative analyses and for microphotographic purposes.
Especially when a large microscope stage is used, which makes it impossible to turn
the table or the crossed polarizers, the method is very valuable.

Introduction

Various techniques are used in microscopical investigations of soil thin sections. Most
common is the use of transmitted light for the more or less transparent soil compo-
nents or reflected light for the recognition of opaque minerals and some crystalline
compounds. With transmitted light one can use ordinary light (without polarizers) or
plane polarized light (with only one polarizer) to separate transparent and opaque
material. With both polarizers in crossed position anisotropic soil components can be
identified. Other microscopical techniques currently being used include phase contrast
(Altemiiller, 1964), interference (Altemiiller, pers. comm., 1972) and fluorescence
(Babel, 1972.

In combination with crossed polarizers various accessories may be used, such as
dark-field illumination, colour filters and different‘ types of compensators such as
gypsum, mica and quarz plates (Guardiola-Saenz & Delgado-Rodriguez, 1969). Well-
known in mineralogical investigations, but relatively unknown in soil micromorphology
is the use of circular polarization (Miicher, 1973). Rosenbusch (1907-1927) already
mentions the method in 1927. Freund (1957) and Wahistrom (1960) give a clear expla-
nation of the behaviour of light waves in diferent types of polarized light and its effect
in a microscopical preparation. Geyger (1964) and Geyger & Beckmann (1967) apply
the method to obtain a better contrast between pores and mineral components on soil
microphotographs used for quantitative analyses. This paper describes the method and
gives some applications in soil micromorphology.

Method

In our department circular polarization is used on a Leitz polarization microscope
(Ortholux or Dialux). For the study of large thin sections (10 x 20 cm) (Jongerius &
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Fig. 1. Concentration of gypsum crystals in a marine deposit from Thailand.
Top: with crossed polarizers part of the crystals is in extinction.
Bottom: with circular polarization all the crystals are illuminated and thus visible.

Magnification X 39.
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Fig. 2. Detail of an argillic horizon in a loess deposit from the Netherlands.

Top: with crossed polarizers only a part of the papule (remnant of a clay illuviation cutan) is
visible due to extinction phenomena.

Bottom: with circular polarization the whole feature is visible,

Magnification X 153.
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Fig. 3. Stratified subsoil in an alluvial deposit from Thailand.
Top: with crossed polarizers neither the orientation of the clay plasma in mainly one direction nor

the stratification is visible.
Bottom: with circular polarization both the unistrial fabric of the clay plasma and the stratification

are visible,
Magnification X 39.
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Heintzberger, 1963) the Ortholux microscopes are equiped with a non-turnable, right-
angled stage of about 25 x 35 cm. Two mica plates of 141 are inserted between polarizer
and object and between object and analyser in a crossed position. Polarizer and analyser
are in a crossed position too. The two crosses are mutually oriented under an angle of
45 °. In this way the light is still polarized, and thus vibrating in a plane, but it describes
a circle if projected in a plane perpendicular to the direction of propagation. Its effect
in thin sections is that all extinction phenomena of anisotropic materials disappear. They
show birefringence independant of their position and orientation. Only isotropic mine-
rals and those which are seen exactly along their optical axis appear dark.

Application

The method has some advantages in comparison with other methods. One can eliminate
extinction phenomena by turning the microscope stage, but this is impossible in case
of the above-mentioned large stage. Morover it is impossible to make microphotographs
in this way. Another method is to turn the crossed polarizers simultaneously, but this is
very difficult to realize with the large stage in such a way that entirely sharp micro-
photographs are produced. Circular polarization makes both methods superfluous.

A number of features derived from soil forming processes are mainly recognized by
the birefringence of the single particles, or by the birefringence caused by the orien-
tation of the composing particles. In many cases they become clearer in circular polar-
ization, particularly when they are small in size, number or area. To the first group
belong skeleton grains, plasma and crystallaria (Fig. 1) and to the second group illu-
viation features (Fig. 2), stress phenomena and sedimentary relicts (Fig. 3) (Brewer,
1964). 1t is likely that certain plasmic fabrics of Brewer (1964) like ’lattisepic’ and ’right
bimasepic’ have arisen from the fact that part of the oriented plasma was in extinction,
although in his chapter on ’plasmic fabrics of sedimentary rocks’ he discerns these
phenomena. Freund (1957) successfully applied the method for the determination and
photographic recording of complicated thread patterns.

Especially the reproduction of oriented clay in complex illuviation and stress features
on black-and-white photographs can be improved in this way. For quantification the
method is also very suitable, especially when the large microscope stage is used together
with the 10 x 20 cm thin sections. By example, point counting of clay illuviation fea-
tures (Miedema & Slager, 1972) is facilitated because cutans and derived papules (Bre-
wer, 1964) are not in extinction and thus easier to recognize.
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