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Contact microradiography is a technigque that provi-
des interesting information for the micromorphoiogical stu
dy on soils, as we have pointed out in various studies pu
blished on the subject (G, Vicente~ 1,967, H. Carbajal -
1.967..... ).

In this study an attempt is made to broaden its analy
tical power to the locating of calcium in soils samplies pre
pared by the thin section technique. The interpretation of
the micrcradiographs obtained [eads us to the conclusion
that in the samples analyzed,the calcium is almost exciusi
vely located in the mineral grains of the sample, and that
the gradient of its concentration is decreasing towards
the periphery of the grain. It is significant to observe

that mineral grains, where the presence of calcium is qui
te evident, examined with the petrographic microscope,
hav e the appearance of quartz fragments.

MATERIAL AND METHODS

Preparations of two classes of soils were analyzed:
concretions rich in iron proceding from Guadalajara
(Spain) and a coarse moder formation from Huesca (Spain).
In accordance with the usual mehods, the sampies were in
clued in plastic "Chronolita'! material and then, thin sec-
tions of a 40y thickness were obta’ined from the block.

(1). Instituto de Edafologia y Biologia VVegetal. Serrano
115~ bis. MADRID .~ 6.

(2). Arbeitsgruppe Prof. Rajewsky. FRANKFURT/MAIN.
Paul-Ehriich™ Str. 5 Germany.
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The bases of the microradiographic technique have
been developed in other publications (H. Carbajal -1,96¢
Mittler , K.~ 1,965). ‘

Continuous filtered X~ray spectra have been used
for obtaining the microradiographs. In order to obtain
the band width spectra appropi ate , we have based oursel
ves on the paper of H, Carbajal- 1.968.

The operating conditions were:

5kv, for the generator tube voitage, 50uof Be+ 45 of Al
of filter thickness, resulting band width of the continuous
spectrum, O. 5A. In order to obtain the microradiographs
before the Ca absorption coefficient edge.

4ikv, for the generator tube voltage, 50« of Be of filter
thickness, band width, 1. 5A. In order to obtain the micro
radiographs after the Ca absorption coefficient edge,

The thin section were situated directly on the gela~
tine of the photographic plaies (23D50 Gevaert Scientia)
and in close contact by means of a highly tightened mylar
sheet,

DISCUSSION OF THE RESULTS

Figures 1 and 7 represent X~ray positives, i.e. lig
hter sites mean a greater X-ray transparence. The figu-—
res of the microphotographies 2-6 and 8, on the contrary
are X-ray negatives on which a greater X-ray permeabill
ty results in a more intensive blackeningv.v

Figure 1 shows the radiograms of a loose humus
soil with great quantities of mineral fragments of diffe
rent size. The direct microscopic analysis of the thin
sections shows an incomplete decomposition of the plant -
‘rest. This material is generally intermixed with loose de_:_~
tached mineral particies. On the other side, these mine -
ral grains are included in a weli humified basal mass,
rich in organic particies. In this survey microradiogra
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phies the distribution of Calcium in the different mineral
particles can aiready be well recognized, The micropho-
tographies 2 - 6 show some specially marked examples
on the sample with a 16 fold microscopic magnification of
the microradiogramme, On figures 2 and 3 we see mine -
ral grains with an inhomogeneous calcium distribution.He
re, this element concentraies in different places in well
defined regions. The distinct concentration in the diffe -
rent regions show up by different blackenings. Figures
4,5 and 6 are examples for an homogeneous Ca distribu -
tion, Here is striking that calcium is to be found substan
tially only in the interior of the particies, while it iacks
more or less in the borders. This marginal zone, free of
Ca is specially wide in the grains that are stronger decom
posed (fig. 5 and 6). The probiem with regard to the rela
tions between decomposition and calcium distribution can_
not vet be answered. We shall try to elucidate it in fru -
ther investigations with this method,

Figure 7 shows a concretion rich in iron. It con -
tains abundant isolated mineral grains, which show a
sharp demarcation and others which are firmly inciuded
in the basal mass, Mo st of the larger mineral particlies
contain calcium in different concentrations. We recogni -
ze, here too, at a closer examination homogeneous distri
butions of this element, however always in such a way,
that a determined external region remains free of them.An
example for an inhomogeneous Ca distribution in this soil
sample is given in figure 8. Here Ca is accumulated in va
rying guantities in some regions, but mainly in the cenire
of the mineral grain.

CONCLUSIONS

The results obtained show that contact microradio -
graphy is a valuable technique for the micromorphological
analysis of soils. The qualitative determination of ele -
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ments with a low atomic number is possible, as well as
the possibility of simultaneously establishing in which mi_
croscopic structures they are [ocated,

In this study, it is shown that mineral fragments,
whose identification under the petrographic microscope
would correspond to quartz grains, are impregnated with
calcium. This fact has been observed on other occasion
by us (unpublished studies), which has led us to carry out
localized diffraction in such grains, thus obtaining diffrac
tion effects corresponding to calcium silicate, In this ca~
se we point out thai it will be a solid solution of a com,. -
pound of calcium in quartz or the calcium is found as an
impurity in the Sioz structure.

On examination of the microradiographs obtained,the
location of the calcium is found in mineral grains; the re

mainder of the structures present in the preparations do-
not seem to contain such element,
Acknowledgments,

We are indebted to Dr. J. Garcia-Vicente for his
assistance in the accomplishment of this research work.

SUMMARY

in this study is shown the possibility of locating cal
cium in thin section soits preparations by the contact mi-
croradiography technique by using continuous filtered
X-ray spectra. The filters used are specified in thickness
in order to obtain a band width of the spectrum appropia
te for the study.

The calcium is found preferably distributed in the

" mineral grains of the preparation with a gradient decrea

sing towards the periphery of the grain as well as towards
the regions of maximum alteration.

From the results obtained, it is concluded that con
tact microradiography is a useful method for the micro -
morphological study of soils.
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FIGURES . -
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X~ ray positives of a loose humq; soil from Hues
Ca/F’yrenees (total preparation). The light zones
vwithin the grains are those with a high level in
“calcium, (lower picture).

Large mineral fragment of a coarse moder formsa
tion. The trituration of the mineral grains is to ~
be attributed, above all, to the decomposing effect
of the humus substances,. The rest of the grains so
triturated remiain involved in the humus substances,
The dark zones within the grains are those with

a high level in calcium, (lower picture).
Decomposition of a mineral grain, especially due
to the influence of organic substances; besides
there are hummus products with triturated mineral
fragments. The dark zones within the grains are
those with a high level in calcium, (lower picture),
Humus formation, little advanced, (coarse modern)
with loose edged mineral grains, The dark zones
within the grains are those with a high level in
calcium, (lower picture).

Mineral gr&ins of different size included in orga-
nic substances, fairly well humified. There are
also decomposed grains, unfixed among the humi-
fied particles. The dark zones within the grains
are those with a high level in calcium, {iower pi_c_
ture),

Coarse moder formation with loose, edged mine -
ral grains. The dark zones within the grains are
those with a high level in calcium,{lower picture).
X~ ray positive of a concretion rich in iron form
Guadalajara/Spain (total preparation). The light
zones within the grains are those with a high fe -
vel in calcium (lower picture).
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8 .- Mineral grains firmly included in the basal mass
with a sharp boundary. The dark zones within the
grains are those with a high level in calcium (lo-
wer picture).
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