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Grain size analyses, bulk and clay mineralogical data were used to characterize weathering within the loess-paleosol-sequence of
Oberlaab in Upper Austria. Soil horizons can be clearly identified by the calculation of weathering index Kd from granulometric
parameters.

The mineralogical composition of the bulk samples shows increasing weathering intensity from the top to the bottom. The weakest
weathering stage 1is not present in Oberlaab, because all samples are free of carbonate minerals. Weathering stage 2 can be found
in the upper part of the profile, whereas stage 3 is mainly present in the lowermost horizons. The highest weathering stages 4 and
5 are not present in Oberlaab. The clay mineral distribution in the profile is dominated by the disappearance of primary chlorite in
the upper part of the profile and the neoformation of vermiculites from illite by pedogenesis in the lower part.

Two different types of mixed layer minerals were found in the pedocomplexes. Anillite/chlorite mixed layer mineral occurs follow-
ing the disappearance of chlorite and is present in the Eemian luvisol. The second mixed layer mineral consists of illite/vermiculite
and is present in the whole profile.

The weathering stages obtained from the clay mineral composition are slightly lower than that of bulk mineralogy, but reach as
well stage 3 in the lower part of the profile.

Korngroéf3en und mineralogische Verwitterungsintensitéten in der Loss-Paldoboden-Sequenz von Oberlaah, Oberdster-
reich

Untersuchungen des Gesamt-und Tonmineralbestandes sowie der Korngréfie wurdenzur Charakterisierung der Verwitterungssta-
dienineiner Loss-Paldoboden-Sequenzin Oberlaab (Oberdsterreich) verwendet. Durch den aus der Korngroflenzusammensetzung
berechneten Verwitterungsindex Kd konnen Bodenhorizonte eindeutig identifiziert werden.

Der Gesamtmineralbestand zeigt, dass die Verwitterungsintensitat mit der Tiefe zunimmt. Das schwiéchste Verwitterungsstadium
tritt in Oberlaab nicht auf, da alle Proben karbonatfrei sind. Verwitterungsstadium 2 kommt in den oberen Bodenhorizonten vor
und ist durch das Fehlen von primarem Chlorit in der Tonfraktion gekennzeichnet. Die untersten Horizonte entsprechen mit der
Neubildung von Vermikuliten aus Illit Verwitterungsstadium 3. Die intensivsten Verwitterungsstadien 4 und 5 treten in diesem
Profil nicht auf.

In den Pedokomplexen wurden zwei verschiedene Mixed-layer-Minerale gefunden. Ein Illit-Chlorit-Mixed layer kommt in der
Parabraunerde des Eem-Interglazials vor, ein Illit-Vermikulit-Mixed layer ist im gesamten Profil nachweisbar.

Die aus der Zusammensetzung der Tonfraktion ermittelten Verwitterungsstadien sind etwas niedriger als die aus dem Gesamtmi-
neralbestand, erreichen aber im untersten Teil des Profils ebenfalls Stufe 3.

Paleosols, clay minerals, vermiculite, secondary chlorite, weathering index Kd
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1 Introduction

approach was applied by SOLLEIRO-REBOLLEDO et al. (2013,

this volume). Paleomagnetic stratigraphy of the Middle to

The weathering status of Pleistocene loessic paleosols
provides an important proxy for interglacial paleoenviron-
ments as the processes of primary mineral breakdown and
neoformation of secondary components are strongly de-
pendent upon the bioclimatic conditions of pedogenesis,
(TERHORST, 2013, this volume). Geochemical indicators (vari-
ous coeflicients based on ratios of different major and trace
element concentrations) are widely used to evaluate weath-
ering (BUGGLE et al., 2011). For the Oberlaab sequence this
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Upper Pleistocene loess/paleosol sequence of Wels-Aschet is
presented by SCHOLGER & TERHORST (2013, this volume). A
detailed overview, as geographical position and geology of
Oberlaab as well as the detailed profile description can be
found in TERHORST (2013, this volume).

An important additional set of weathering indicators is
related to the grain size distribution and mineralogical com-
position of total soil samples and clay fraction. The products
of pedogenic silicate alteration are concentrated mostly in
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the fine material. This justifies to use the ratios of different
size fractions as an estimate of this process. PEcs1 & Ricu-
TER (1996) proposed the weathering index Kd as an integral
measure of weathering intensity in paleosols and pedocom-
plexes. Additional information can be obtained from the
proportion of the clay fraction and specifically of the fine
clay fraction. The latter consists mostly of products of more
advanced transformation and synthesis of secondary miner-
als, whereas coarse clay is produced mostly from physical
breakdown accompanied by moderate chemical transforma-
tion (CHAMLEY, 1989).

The mineralogical composition of total soil samples (al-
though only semi-quantitative) provides hints to estimate
the weathering status, through the relative abundance of
weatherable components (e.g. chlorite, amphiboles, etc.)
and stable minerals (especially quartz). Clay mineral as-
semblages are sensitive indicators of paleopedogenesis and
paleoenvironments. The formation of different clay miner-
als in modern soils is highly dependent upon the soil proc-
esses and regimes, which in turn are controlled by climatic
conditions (DixoN & WEED, 1989). Clay mineral studies in
loess-paleosol sequences thus provide important proxies for
thePleistocene climatic history (BRONGER & HEINKELE, 1990;
BRONGER et al., 1998).

The aim of this study is to estimate the weathering sta-
tus of the Pleistocene paleosols in the Oberlaab loess profile
using grain size, bulk mineralogy and clay mineral assem-
blages. We further compare these data with other proxies
available for this profile to incorporate them into the integral
paleoecological interpretation.

2 Methodology
2.1 Grain size distribution

The grain size distribution was determined by combination of
wet sieving of the fraction >20 pm and automatic sedimenta-
tion analysis with a Micromeritics SEDIGRAPH III 5120.

50 g of the dried sample were treated with 200 ml 10%
H,0,. The purpose was the oxidation of organic components
and a proper dispersion of the sample. After approximate-
ly 24 hours reaction time the unused H,O, was removed by
heating. After ultrasonic treatment the sample was sieved
with a set of 2 mm, 630 pm, 200 pm, 63 pum and 20 pm sieves.
The coarse fractions were dried at 105°C and stated in mass
percent. The <20 pm portion was treated with 0.05% sodium
polyphosphate and analyzed in the sedigraph by X-rays, ac-
cording to Stoke’s Law. From the cumulative curve of the
sedigraph and the sieving data the grain size distribution of
the entire sample was calculated.

A general overview of the grain size distribution in
Oberlaab is presented by SOLLEIRO-REBOLLEDO et al. (2013).
In this paper we present mostly the data relevant for the
evaluation of the soil weathering index Kd. Silt (2-63 pm)
including coarse silt (20-63pm) and clay (<2 pm) including
fine clay (<0.2 um) fractions are evaluated.

2.3 Total mineral analysis

The dried samples, ground in a rock mill to analytical size,
were prepared according to the backloading method and X-
rayed with a Panalytical XPert Pro MPD diffractometer with

an automatic divergence slit, Cu LFF tube, 45 kV, 40 mA, and
an X Celerator detector. The samples were measured from 2°
to 70° 20. The X-ray diffraction patterns served as the basis
for calculating the qualitative mineral content.

2.4 Clay mineral analysis

The samples were dispersed with 10% hydrogen peroxide.
After the reaction had subsided and the extra H,O, was re-
moved, they were exposed to ultrasonic sounding for 15
minutes. The <63 pm fraction was obtained by wet sieving,
and out of this the 2 pm fraction by centrifugation.

The next step was cation exchange. 40 ml of the clay
suspension were each mixed with 10 ml 4 N KCI solu-
tion and 4 N MgCl, solution, respectively, and shaken for
12 hours. The texture specimens were placed on ceramic
platelets, onto which the clay suspension was sucked via
low pressure.

After treatment with ethylene glycol, DMSO (dimethyl
sulfoxide) and heating 2 hours at 550 °C the samples were
measured in the diffractometer and evaluated according to
the same principle as the total mineral analysis. In general,
the identification of the minerals and clay minerals was car-
ried out according to BRINDLEY & BROWN (1980) and MOORE
& REYNOLDS (1997).

2.5 Weathering intensity

In the context of this study, the data collected from the to-
tal as well as the clay mineral analysis serve as a basis for
estimation of the weathering intensity of the individual ho-
rizons. It is assumed that the most sensitive minerals, such
as carbonates and chlorite, will be dissolved or replaced first,
and, along with increasing weathering, the more stable min-
erals, such as mica and feldspars.

This method was used for the first time in the loess pale-
osol profile Wels-Aschet (TERHORST et al., 2012) and slightly
modified for the Oberlaab profile (Tables 1 and 2).

Based on the clay mineral analysis, a classification of the
weathering intensity was carried out with the presence of
primary chlorite on the one hand, and vermiculite varieties
on the other hand TERHORST et al. (2012).

3 Results and discussion
3.1 Grain size analyses of silt and clay

The variation in clay content (<2 pm) is relatively high. The
lowest clay content was found in a loess sample of OL4
with 22.7 mass%, the highest amount of clay was found in
clay cutans from the same OL4 profile and is 64.3 mass%
(Table 3). Apart from the clay cutans the highest clay con-
tents occur in the Middle Pleistocene paleosols of profile
OL5 (Table 3 and Fig. 1).

The Eemian interglacial Luvisol (OL2) in 120-140 cm has
a very high clay content of 51.3 mass%, and especially in
the deepest part of the profile the clay content is high.

The paleosols of the OL4 profile section are characterized
by slightly lower clay contents; only in one sample more
than 40 mass% of the clay fraction were detected. The more
recent loess samples of the upper profile sections (OL1) have
a clay content of less than 30 mass%.
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Tab. 1: Weathering intensity according to bulk mineralogy after TERHORST et al. (2012).

Tab. 1: Verwitterungsintensitdt auf der Basis der mineralogischen Ergebnisse nach TERHORST et al. (2012).

Degree of weathering

Index minerals

Stage 1

Carbonate minerals present

Stage 2

Carbonates weathered, chlorites traceable

Stage 3

Micas present, chlorite absent

Stage 4

Micas absent (weathered)

Stage 5

Micas and feldspars ahsent (weathered)

Tab. 2: Weathering intensitiy according to the clay mineralogy, after TERHORST et al. (2012), slightly modified.

Tab. 2: Verwitterungsintensitdt auf der Basis der tonmineralogischen Ergebnisse nach TERHORST et al. (2012), leicht verdndert.

Degree of weathering

Index Minerals

Stage 1

Primary chlorite present

Stage 2

Primary chlorite absent, illite or vermiculite 14A dominant

Stage 3

Vermiculite 18 A dominant, smectite from lessivation dominant

Stage 4

Vermiculite 18A dominant, vermiculite 14 A completely transformed

Stage 5

lllite totally weathered

The fine clay content (< 0.2 pm) varies much more than
the total clay. The clay cutans from the OL4 profile sec-
tion contain 54.6 mass% fine clay, the Eemian paleosol from
120-140 cm (OL2) 31.7 mass%. In the younger loess samples
the value for the fine clay is below 10 mass%, the lowest
value of 3.7 mass% was found in a loess sample of OL3 (Ta-
ble 3 and Fig. 2).

As expected, the silt fraction is predominant in most sam-
ples and reaches values up to 74.0 mass% (OL4). By contrast,
contents of the silt fraction in the paleosols are significantly
lower. In the basal parts of the sequence (OL5), the silt frac-
tion diminishes far below 50 mass%. The lowest silt value
(33.6 mass%) can be found in the clay cutans of profile sec-
tion OL4.

The decrease of the silt fraction within the paleosol hori-
zons is significant. This trend is particularly obvious in the
Eemian interglacial paleosol (OL2), in which the silt fraction
is only 45.6 mass% (Table 3).

Generally speaking, the silt content is higher in the up-
per part of the profile and lower in the deeper parts because
of the known clay enrichment during pedogenesis (Table 3).

3.2 Kd-values and weathering intensity

The grain size distribution can be used as an indicator for the
degree of weathering. Clay illuviation in Bt horizons causes
an enhancement of the fine fraction at the expense of the
coarse fraction. The individual soil horizons can be recog-
nized either by the increased values of the clay and fine clay
fraction respectively (Figs.1 and 2), or by significantly lower
values of the silt and coarse silt fraction.

According to P£cs1 & RICHTER (1996), the weathering in-
dex Kd allows to measure the weathering intensity of pale-

osols and pedocomplexes. It is calculated by dividing of
the coarse and middle silt content by the fine silt and total
clay content. In general, the lower the Kd-value is, the more
weathered is the soil horizon (Fig. 3). The lowest Kd-value
(0.32), and thus by far the highest degree of weathering, is ob-
tained in the paleosols of profile OL5 and in the clay cutans.

In the Eemian paleosol (OL2) the Kd-value of 0.55 shows
that the weathering process — caused by an intensive pedo-
genesis — is remarkable in this part of the profile as well.

Figure 3 shows clearly the less weathered upper part, a
mixed part in the middle and the highly altered deepest part
of the OL5 profile section.

Summarizing, paleosols are indicated by the lowest Kd-
values in the studied profile. The enrichment of clay at the
expense of the coarse grain fraction can be observed in many
samples with low Kd-values.

3.3 Mineralogical results
3.3.1 Bulk mineral analysis

All examined samples are free of carbonate (Table 4). Nei-
ther the uppermost more recent loess samples nor the sam-
ples from the Mindel terrace contain any calcite or dolomite.
Chlorite occurs in higher amounts only in section OL1
and partly in OL2. In OL3 hardly any chlorite is detectable,
but traces were present in OL4. In OL5 due to strong weath-
ering processes no chlorite was found (Table 4).
Hornblende - also amineral relatively sensitive to weather-
ing - could be detected in traces in the profile sections OL1 and
OL2, but not in the Eemian paleosol. In older horizons horn-
blende is not present because of strong weathering (Table 4).
Generally, quartz occurs as a main component through-
out the profile in uniform distribution and without recogniz-
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able trends. Plagioclase is detectable throughout the profile.
Potassium feldspar occurs in traces only. In Table 4 the val-
ues for both types of feldspars are combined in the column
“feldspars”.

The distribution of mica is also more or less homogene-
ous, except for clay cutans, where the amount is higher and
in some samples of profile section OL5 it was found only in
traces. Layer silicates, which represent the sum of all clay
minerals and mica are present in all samples, whereby the
highest content can be found in the Bt horizon of the Eemian
interglacial paleosol (OL2). The peaks of about 14 A originate
from the clay minerals smectite and vermiculite, which will
be discussed in detail in the following chapter.

The total mineral content can be used to estimate the
weathering intensity of the individual horizons as based
on the presence or absence of indicator minerals (cf. Tab.
1 and 2). Weathering stage 1 represents the horizons with
the lowest weathering intensity. In this stage the horizons
still contain carbonate minerals. In Oberlaab this stage is not
present, as all samples are free of carbonate.

Most horizons can be ascribed to weathering stage 2.
These horizons are characterized by the presence of chlorite
with a simultaneous absence of carbonate. All samples from
profile section OL1 and OL2, and few samples of section OL3

and OL4 belong to this weathering stage. Only section OL5
is totally free of chlorite.

Weathering stage 3, in which primary chlorite is absent
but mica is still present, comprises the samples from OL 5
and some horizons from OL3 and 4.

The highest weathering stages 4 and 5, which are char-
acterized by the absence of mica and feldspars and by the
occurrence of high amounts of layer silicates, are not devel-
oped in the Oberlaab profile.

In all horizons, the iron hydroxide goethite could be
found in varying amounts.

3.3.2 Clay mineral analysis

Clay minerals of the profile show strong dynamics in terms
of rearrangement, particularly triggered by vermiculite.

Classical vermiculite, which expands only to 14 A, is
present in the lower part of the profile in small amounts with
only few exceptions (Table 5). It occurs mainly in the mod-
erately to stronger weathered horizons. The younger profile
sections are almost free of vermiculite 14 A.

Advanced weathering leads to the formation of the more
strongly expanding vermiculite variety (vermiculite 18 A).
This mineral is present in intensely weathered horizons, in ad-
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dition to vermiculite 14 A. In the case of increasing weather-
ing intensity it replaces vermiculite 14 A completely. In the
studied profile it is most frequently present in the older profile
sections OL4 and OL5. Smaller amounts are also present in the
rest of the profile but without regular distribution or trends.

In all horizons, smectite can also be found in relatively
small amounts, in some parts also as a main component of
the clay fraction. It is detectable both in soil horizons and
in loess sediments. Its occurrence in less weathered loess
layers gives reason to believe that smectite was not newly
formed within the profile, but rather originates from previ-
ously weathered source material. In contrast, the occurrence
of the highest amounts of smectite in the Eemian paleosol
may originate in neoformation of smectite in those horizons
or is caused by lessivation.

The amount of illite, the source material for more weath-
ered clay minerals, does not vary much in the profile, only
small amounts are detectable.

Kaolinite can be found in all horizons in small amounts
and does not show any recognizable trends. Kaolinite occurs
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in the well crystallized form expandable with DMSO and in
a poorly crystallized form (fire clay).

Primary chlorite occurs occasionally and in small
amounts. Itis clearly detectable only within the young loess
sediments (OL1), while it is absent in all older horizons.

Secondary chlorite, which is found ocassionally in pale-
osols, is not clearly detectable in the Oberlaab profile.

Most horizons contain two distinguishable mixed layer
minerals, which consist of the components illite, chlorite or
vermiculite, respectively. The chlorite containing mixed lay-
er mineral occurs mostly in horizons of OL1 following the
disappearance of chlorite. It is also present in OL2 and disap-
pears almost completely in the lower horizons. In the clay
fractions of all other horizons an additional variety of mixed
layer minerals can be found, which is composed of vermicu-
lite and most likely illite (Table 5).

The results from the clay mineral analyses were also
classified according to their weathering intensity. This was
mainly based on the presence of the vermiculite varieties
(Tables 2 and 5).
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The weakest weathering stage 1, whichis characterized by
the presence of primary chlorite, only occurs in the upper-
most horizons of OL1. Below that, all horizons are at least at
weathering stage 2, where by definition illite or vermiculite
14 A are the dominant clay minerals.

Most horizons below OL2 contain higher amounts of ver-
miculite 18 A, which means they already belong to weather-
ing stage 3. By means of lessivation processes, clay cutans
were transported into the larger pores and fissures of the un-
derlying loess loams. This is also reflected by the occurrence
of weathering stage 3.

Weathering stage 4 is only developed in the upper part of
the Middle Pleistocene paleosol OL5.

4 Discussion

The results show that the paleosol units of Oberlaab are de-
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veloped as pedocomplexes. The basal parts of the sequence
show the highest weathering degree, although the intensity
of weathering never reached the highest stages as presented
for the nearby loess/paleosol sequence in Wels-Aschet (TER-
HORST et al., 2012).

Grain size and mineralogical indicators of weathering
provide quite similar estimates of the weathering status for
the different pedocomplexes of Oberlaab. All these indicators
point to the lower weathering grade of the recent Luvisol as
compared to all Pleistocene paleosols. The Holocene soil has
alower content of total and fine clay, a higher Kd index, and
at the same time demonstrates a lower mineralogical and
clay mineralogical weathering stage. The presented results
show that the Kd index proposed by P£cs1 & RICHTER (1996),
fits quite well to the mineralogical weathering stages used in
this paper. It is remarkable that among Pleistocene paleosols
the most weathered according to grain size characteristics
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Tab. 3: Distribution of silt and clay fractions in the Oberlaab loess-paleosol sequence; mass%, WP = pedosediments.

Tab. 3: Verteilung der Schluff und Tonfraktionen in der Liss-Paldoboden-Sequenz Oberlaab, Masse%, WP = Bodensedi-

mente.
I1AG Lab. Nr Horizon Position Silt Clay Fine clay
Profile OL1 Holocene Luvisol
12401 AlO 0-5cm 67.1 28.5 94
12402 EAh 5-15cm 68.9 26.7 105
11212 E1l 15-30cm 717 26.1 73
11213 E2 30-40 cm 72.2 25.7 6.9
11214 EBt 45-65cm 66.2 314 10.0
11215 EBtg 75-95cm 67.7 29.6 3.8
11216 Btgl 100-120 cm 704 27.0 9.6
11217 Btg2 140-150 cm 69.2 28.2 10.8
11218 G 150-160 cm 70.8 26.1 4.7
11218 | 150-165cm 70.7 271 94
11220 Il 170-190 cm 615 29.3 118
Profile OL2 Eemian Luvisol

11221 WP upper 0-20cm 716 24.3 5.3
11222 WP upper 20-40cm 68.1 28.3 91
11223 WP lower 40-50cm 72.0 24.1 5.0
11224 WP lower 70-30 66.3 271 71
11225 Btg2 120-140cm 45.6 51.3 317
11226/27 BCtg 160-180cm 58.3 39.2 17.7
11228 BCtg 180-190cm 64.1 32.8 14.8
11229 clay cutans 53.0 43.7 183

Profile OL3 Middle Pleistocene Paleosol
11230 BCtg 5-20cm 57.9 384 17.8
11233 Cg 25-40cm 584 37.7 16.3
11234 Egl 40-50cm 64.0 28.7 9.7
11235 Eg2 70-90 cm 66.7 29.6 3.7
11236 Btgl 120-140cm 66.0 30.5 10.5
11231 Btg2 180-190cm 70.1 24.2 6.3
11232 BCg 210-220 cm 70.5 26.3 6.2
11238 clay cutans 60.7 371 136

Profile OL4 Middle Pleistocene Paleosol
11432 BCg 10-30cm 74.0 22.7 6.0
11433 Bg 60-70 62.6 34.4 103
11434 Bg 85-100 cm 60.6 37.2 13.8
11435 Btgl 120-140cm 63.6 34.0 15.8
114386 Btg2 140-150cm 63.9 338 136
11437 BCtg 180-200 cm 58.7 391 19.7
11438 BCtg 230-240 cm 61.2 364 16.3
11439 EB 270-280cm 551 39.3 20.2
11440 G 290-300cm 55.8 40.1 16.6
11441 clay cutans 336 64.3 54.6

Profile OLS Middle Pleistocene Paleosol
11442 BG 0-50 511 374 14.7
11443 G 50-80cm 48.1 43.0 18.8
11444 Bg 90-170cm 43.0 394 147
11445 BCg 170-215cm 45.7 43.0 213
11446 Ah 215-230cm 38.8 544 27.0
11447 EBg 230-250cm 59.0 33.8 10.1
11448 Bg 250-260 cm 48.1 48.9 135
11449 Bg 265-290 cm 418 472 155
11450 Cg 290-310cm 34.6 39.8 151
11451 C 310+ 30.9 25.8 8.1

4o
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Tab. 4: Mineral composition of the bulk minerals in the Oberlaab loess-paleosol sequence, WP = pedosediments.

Tab. 4: Mineralogische Zusammensetzung der Loss-Paldoboden-Sequenz Oberlaab, WP = Bodensedimente.

1AG Lab. Nr 144 Mica Chlorite "'Z::::"' Quartz | Feldspar | Hornbl | Calc+Dolo | Weath. stage
Profile OL1 Holocene Luvisol
12401 AID . * * * -+ * 2
12402 EAh . * * * ** * 2
11212 E1 . . * * ** * 2
11213 E2 . . * * ** * 2
11214 EBt * * * * ** * . 2
11215 EBtg * * o * ** * . 2
11216 Btgl * * * * ** * . 2
11217 Btg2 * * * * ** * . 2
11018 G x * * * ok X ] 5
11219 | * * * * ok X ] 5
11220 1l * * * * ** * . 2
Profile OL2 Eemian Luvisol
11221 WP upper * * * * o * . 2
11222 WP upper * * . * ** * . 2
11223 WP lower * * * * ** * . 2
11224 WP lower * * * * ** * . 2
11225 Btg2 * * . ** ** * 2
11226 BCtg * * . ** ** * 2
11228 BCtg o * . ** ** * 2
11229 clay cut. * o . ** o * . 2
Profile OL3 Middle Pleistocene Paleosol
11230 BCtg * * . * o * . 2
11233 cg ok X ] * ok * 5
11234 Egl * * * o * 3
11235 Eg * * * o * 3
11236 Btgl o * * o * 3
11231 Btg2 * * * o * 3
11232 BCg * * * o * 3
11238 clay.cut . . *x o * 3
Profile OL4 Middle Pleistocene Paleosol
11432 BCg . * * o * 3
11433 Bg * * . * ** * 2
11434 Bg * * . * ** * 2
11435 Btgl * * . * ** * 2
11436 Btg2 o * . * ** * 2
11437 BCtg o * . * ** * 2
11438 BCtg o * . * ** * 2
11439 EB * * . * ** * 2
11440 G * * * o * 3
11441 Clay cut. * * o * * 3
Profile OLS Middle Pleistocene Paleosol
11442 BG * * o o * 3
11443 6 * . o o * 3
11444 Bg * . ** o * 3
11445 BCg * . ** ** * 3
11446 Ah * * ** o * 3
11447 EBg * * o ** * 3
11448 Bg X * P Kok x 3
11449 Bg X * P Kok x 3
11450 Cg X * P Kok x 3
11451 C * . h ** * 3
Legend:
*** ' mineral in large quantity *:mineral in low quantity
** :mineral in intermediate quantity . mineral in traces
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Tab. 5: Mineral composition of the clay fraction from the Oberlaab loess-paleosol sequence; well and poorly crystallized kaolinite are
together in one column, WP = pedosediments.

Tab. 5: Mineralogische Zusammensetzung der Tonfraktion in der Loss-Paldoboden-Sequenz Oberlaab, WP = Bodensedimente.

Mixed Layer
IAG Lab. Nr Horizon Smectite | Vermiculite 184 |Vermiculite 14A lllite Kaolinite Chlorite IVe 1/Chi Weath. stage
Profile OL1 Holocene Luvisol
12401 A0 * * * * 1
12402 EAh * * *x * 1
11212 El * * * *x * 1
11213 E2 * * * *x * 1
11214 EBt * * * * * 1
11215 EBtg * * * * * 1
112186 Btgl * * * . * 1
11217 Btg2 * * * * * * 2
11218 G * * * * * 2
11218 | * * * . * * 1
11220 ] * * * * 2
Profile OL2 Eemian Luvisol
11221 WP upper * * * * * * 2
11222 WP upper * * * * * . 2
11223 WP lower *x * * * . 2
11224 WP lower *x * * * . 2
11225 Btg2 Horx * * * 3
11226 BCtg Hoxx * * 3
11228 BCtg Hoxx * . * 3
11229 clay cut *x * * 2
Profile OL3 Middle Pleistocene Paleosol
11230 BCtg * * * * * * 3
11233 Cg * * * * * * 3
11234 Egl * * * * * * 3
11235 Eg2 * * * * * * 3
11236 Btgl * * * * 3
11231 Btg2 * * * * * 3
11232 BCg * o * * * 3
11238 clay.cut * * * * * * 3
Profile OL4 Middle Pleistocene Paleosol
11432 BCg * *x * * * 3
11433 Bg * o * 3
11434 Bg * o * 3
11435 Btgl * o * * * 3
11436 Btg2 * o * * 3
11437 BCtg * o * * * 3
11438 BCtg *x o * * * 3
11439 EB * o . * * 3
11440 G * o * * * 3
11441 Clay cut. *x * * 3
Profile OLS Middle Pleistocene Paleosol
11442 BG *x *x * * 4
11443 G *x o * 4
11444 Bg * *x 4
11445 BCg * o * 4
11446 Ah * xx * 4
11447 EBg * *x * * 3
11448 Bg *x *x * * 3
11449 Bg *x *x * * 3
11450 Cg ** o * * 3
11451 c *x o * * 3
Legend:
*** :mineral in large quantity *:mineral in low quantity
** :mineral in intermediate quantity . mineral in traces

q2 E&G / Vol. 62 / No. 1/ 2013 / 34-43 / DOI 10.3285/eg.61.2.04 / © Authors / Creative Commons Attribution License



Counts/s
11225m
[ T1eeme Tlite
Smectite 14A  Smectite 17A
107 Tllite ‘
} Kaolinite
|
50 [ |
1 I‘
i
v Pt .&kw‘
I " j " " I T
5 10 15 20
Position [*2Theta] (Copper (Cu))

Fig. 4: X-ray diffractogram of the clay fraction <2um from OL2 Btg2 horizon. The green line is Mg treated and air dried, the blue line is Mg-
treated and glycolated. The expansion of smectite from 14A to 17A is quite visible.

Abb. 4: Diffraktogramm der Tonfraktion <2um aus dem Btg2 Horizont von OL2. Die griine Kurve zeigt die Mg-behandelte und lufttrockene
Tonfraktion, die blaue Kurve die Mg-behandelte und glykolisierte Kurve. Deutlich ist die Aufweitung von Smektit von 14A auf 17A zu

sehen.

are the clay illuvial Bt horizons of the Eemian paleosol OL2
and the basal gleyed paleosol OL5. We suppose that some
strong chemical weathering processes should be taken into
account when interpreting these maxima (CHAMLEY, 1989;
SHELDON & TABOR, 2009). In the Eemian argic horizons the
maximum of illuvial clay was registered by micromorpho-
metric studies (SOLLEIRO-REBOLLEDO et al., 2013). Further-
more, detailed micromorphological observations revealed
abundant multiphase clay illuvial pedofeatures (SEDOV et
al., 2013, this volume). We suppose that besides weathering,
strong clay illuviation could contribute to the maximum of
fine fractions observed in these horizons. This is confirmed
by the abundance of fine clay and smectites, which are the
most mobile components in suspensions. The lower paleosol
unit OL5 represents a quite different soil environment. Both
abundant morphological features of redoximorphic proc-
esses and minimal values of magnetic susceptibility point
to water-logged anoxic conditions. Usually such conditions
hamper silicate weathering. We should pay attention to the
changes in the composition of parent material in this unit -
higher sand and lower silt content indicate an increase of
the fluvial component. A part of the clay could be provided
by slow fluvial sedimentation (overbank alluvium) being de-
rived from the older pre-existing weathered materials of the
Alpine Foreland.

In the Oberlaab sequence, grain size and mineralogical
indicators of weathering provide more variable and sensi-
tive signals of mineral transformations than the geochemi-
cal index CIA, presented by SOLLEIRO-REBOLLEDO et al.
(2013).
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