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ABSTRACT

The differentiation between anthropogenic and geogenic loads of the soils by potentially risky elements was observed. The
collection of soil horizon samplesfrom 21 localities with different anthropogenic loads (imission fall-outs, floods, historical
mining) and geogenic |oads (lithogenic, chalcogenic) was composed. The soil characteristics (pH, C_)), total content of
13 potentially risky elements, content of potentially risky elementsin the extract of 2M HNO,, 1M NH,NO, (mobile forms)
and 0.025M EDTA (potentially mobilizable forms) were detected. The solubility astheratio of total content and the content
of risky elementsin the other extracts was cal culated. The differences between the solubility for each risky element and for
each type of the load were determined. It was concluded that the highest solubility was determined in the fluvisols contam-
inated by the floods and in the soils contaminated by imission fall-outs. Significantly lower solubility of potentially risky
elementswas determined in the soils with geogenic loads. The efficiency of the used extracts for the differentiation of the soil
load was assessed (2M HNO,, 0.025M EDTA). The types of geogenic loads were characterised in the extent of used soil
collection. Geochemically anomal ous parent materials and soil types developed on these parent materials were described.
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The anthropogenic and geogenic soil load by poten-
tially risky elements is the topic of the paper. The theme
was observed in the framework of the proposal of the limit
values of hazardous elements in the soils in previous
works (Podlesakova et al. 1996). The proposal, which
contains the problems of geochemical anomalies in nec-
essary extent, was based on the results of the pot trials,
terrain researches and the finding of other authors (Hin-
del and Fleige 1991).

Three main soil groups with increased values of poten-
tially risky elements influenced by the geochemistry of
the substrate were delimited in our conditions (Némecek
etal. 1996):

—the soils (especially Cambisols) from basic and ultraba-
sicrockswithincreased valuesof Ni, Cr, Coand V espe-
cialy (basalt, diabas, amfibolite, syenite, serpentineetc.)

—the soils (especially Cambisols) from acid magmatic and
metamorphic rocks influenced by the existence of me-
tallogenic zones with increased values of As, Cu, Zn
and Pb especially

— the soils from the products of some limestone weathe-
ring with increased values of Cd especially, furthermore
of Cr,Ni, Znetc.

We respected that the natural geogenic background is
formed by the soil substrates with diffuse contents of
some potentially risky elements (lithogenic type) or by
the existence of metallogenic zones (chalcogenic type).
The potentially risky elements are bound in many chem-
ically well known minerals (Remy 1962, Slavik etal. 1974,
Bouska et al. 1980, Bernard et al. 1981, 1992).
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In previous article, we predominantly focused our at-
tention on the North and Northwest Bohemian region of
the Czech Republic (Némecek et al. 1996). The simply
defined zones with mafic rocks (basalt area in Ceské stie-
dohofti, Doupovské hory, amphibolite of Mariansko-
lazensky complex) and the zones influenced by the
existence of metallogenic processes in hydrothermal as-
sociation as-coni in Kru$né hory (Bernard et al. 1981)
were detected. The existence of localities with historical
mining (for example Médénec, Cinovec) confirms the use
of the minerals in the past not only in this area but also in
the other localities of the Czech Republic (for example
Kubova Hut' in Sumava, Kutna Hora, P¥ibram etc.). The
description of the soil loads by potentially risky elements
is complicated by heavy imission influence in North and
Northwest Bohemian region (Podlesadkova et al. 1999).
The localities with increased values of potentially risky
elements of geogenic origin are found on the whole area
of the Czech Republic.

The soils developed on the products of the limestone
weathering with increased values of geogenic Cd were
localised in the area of the Czech karst. Analogous re-
search has not yet been done in the area of Moravian
karst. The source of Cd in the soils of Karpathyan flysh
in the North Moravian imission region (Podlesdkova et
al. 1999) was difficult to differentiate.

The risks resulting from the increased values of poten-
tially risky elements of geogenic origin are represented
as lower risk within comparison with anthropogenic soil
contamination. The reduction of element mobility is con-
sidered as the main factor (Bezvodova 1997). However,
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the research of risk element mobility (Podlesakova and
Némecek 2001) confirmed increased transfer of some risk
elements from the soils with geochemical anomalies into
the plants in many cases. The total content of the ele-
ments (Cr, Ni) was statistically determined as the first
factor influencing the transfer coefficients in the case of
mafic rocks predominantly. The potentially risky elements
(Mn, Zn, Pb) in metallogenic zones of acid parent materi-
als showed strong dependency of the mobility on the soil
acidity during the testing. The overcoming of critical val-
ues of the potentially risky elements in fodder plants
(MZe CR 1996) was detected in some cases in acid soils.

The determining of geogenic and anthropogenic ori-
gin of potentially risky elements could be complicated in
the soils influenced by geochemical anomalies of the
parent material and anthropogenic loads (Bortivka et al.
1996). The study of mobile and potentially mobilizable
forms of risk elements in the soils (Podlesakova et al.
2001) could help to explain this question.

The author’s team deals with the problem of the fur-
ther difference between geogenic and anthropogenic
soil loads by potentially risky elements. The collection
of 21 soil profile samples from the area of the Czech
Republic was used for the comparison of both types of
the loads by potentially risky elements.

Table 1. The characterisation of the localities

MATERIAL AND METHODS

The profile soil samples were used for the comparison
of anthropogenic and geogenic soil loads by potentially
risky elements. The samples were taken from the follow-
ing horizons:

A — humic horizon, the horizon of topsoil of arableland or
the grassland, the sample depending on the depth of
the horizon

B — the horizon under the topsoil, the sample depending
on the soil type

C— thehorizon of parent material

The samples were taken from 21 localities. The select-
ed soil types included the soils with different geogenic
and anthropogenic loads. The selections of the soil types
followed the account of the presence and categorisation
of the parent materials in the Czech Republic. The select-
ed geogenic soil loads followed the main types of the
geochemically anomalous parent materials in our condi-
tions. The imission load (imission fall-outs) and fluvial
load (fluvisols in flood areas of the industrial rivers) rep-
resented the anthropogenic soil loads by potentially
risky elements. The soils with the combination of geo-
genic and anthropogenic loads were also tested. The

Number Locality Soil type Parent material Horizon A (¢cm) Horizon B (cm) Horizon C (cm)
1709 Krupka — grassland KAd gneiss 20 50 80
1710 Krupka — forest KAd gneiss 10 20-30 50
1711 Mikulov — grassland KAd gneiss 15 50 80
1712 Mikulov — forest KAd gneiss 8 30 90
1926 Piibram — Kovohuté¢ KAm slates and greywackes 10 30 80
1927 Mokrsko KAm acid intrusive rocks 10 50 100
1928 Brna n. L. KAe basalt <10 30-40 70-80
1929 Beroun Konéprusy RZm limestones <10 25 40-50
1930 Mlada Boleslav FLm alluvial deposits 10 30-40 70-80
1931 Kank HNm loesses 0-20 40-50 70-80
1932 Pistany n. L. FLm alluvial deposits 20 40-50 80-90
1933 Moldava KAd gneiss 0-10 25 50
1934 Pocerady CEm loesses 0 -30 50 90
1936 Horni Lomna KAm flysh slates 0-15 25-40 60-80
2234 Ticha KAe basic effusive rocks 0-10 20-30 50-60
2235 Vendryné PGm polygenetic loams 0-10 30-40 70-80
2236 Paskov LUm loesslike deposits 0-20 40-50 90-100
2237 Stary Kolin KAr terrace gravels 0-10 20 40-60
2283 Redice KAm acid intrusive rocks 0-20 30-40 60-70
2284 Horni Hanychov KAm phyllites 0-10 25-35 70
2285 Sobakov KAr non carbonaceous sandstones 0-20 30 85
2286 Klinov¢ik KAd gneiss 0-10 25-35 60-70
2287 Boletice FLm alluvial deposits 10 35 80-90
2288 Lesna KAe basalt 10 30 90-100
2289 Arnoltice LUg non carbonaceous sandstones 20 30-40 80-90

KAd — dystric Cambisol, KAe — eutric Cambisol, KAm — typic Cambisol, KAr — arenic Cambisol, CEm — typic Chernozem,

FLm — typic Fluvisol, HNm — haplic Luvisol, LUm — Albeluvisol, PGm — typic Stagnosol, RZm — rendzic Leptosol
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characterisation of the localities is presented in Table 1.
Following characteristics in the soil samples were deter-
mined:

—pH vaue(0.2M KCl)

—C_, content (Tjurin method)

—thetotal content of As, Be, Cd, Co, Cr, Cu, Mn, Mo, Ni,
Pb,V andZn (HCIO, + HF + HNO,)

—the content of As, Be, Cd, Co, Cr, Cu, Mn, Mo, Ni, Pb,
V and Znintheextractsof 2M HNO,, 1M NH,NO, and
0.025M EDTA (Podles&kovaet al. 2001)

— the content of Hg by AMA method

The localities with geogenic loads were confronted with
geological map (1:200 000).

The collection of the results was compartmentalised
and statistically interpreted. The determining of the ex-
tractability of potentially risky elements as the ratio of
total content of the elements and their mobile (extract of
IM NH,NO,) and potentially mobilizable content (0.025M
EDTA) was calculated.

Table 2. Increased content of As in the soils (* solubility %)

RESULTS AND DISCUSSION

The comparison between the concentrations of the
risk elements in soil samples and background risk ele-
ments concentrations (MZP CR 1994) was undertaken.
Total contents of risk elements and the values of the
solubility (percent ratio between mobile or mobilizable
content and total content x 100) are presented. The kind
of assumed prevailing load is designated, An means
anthropogenic load, G means geogenic load. The val-
ues of risk element’s concentrations in three soil hori-
zons A, B, C are described. These characteristics are
illustrated for As only in the article (Table 2). The pre-
vailing geogenic load resulting from the risk element
distribution in the soil profile was calculated in the soils
of the localities Mokrsko, Klinov¢ik and Horni Hany-
chov. Strong influence of imission fall-outs in the soils
of localities Pfibram, Moldava and Stary Kolin is obvi-
ous. The fluvisol from the locality Pi§tany nad Labem
was polluted by the floods of the Labe river, the soil

No. Locality tSoil Paren.t Load pH COx As,, HNO3NH4NO3 EDTA
ype material A G (%) (mgkg!)  x 100* (total)
1927 Mokrsko A KAm Granodiorite + 4.45 0.85 477.50 20.8 0.0 1.5
B (amphibol. biotit.) 435 020 22410 6.3 0.0 0.3
C 4.55  0.08 1045.00 48.1 0.0 3.6
2286  Klinovéik A KAd Gneiss (muscovitic) +  3.47 3.60 49.02 65.9 0.6 71.2
B 3.28  1.70 85.80 36.4 0.1 28.6
c 3.88  0.85 100.40 54.6 0.0 39.8
2283  Redice Ah KAm Granite + 621  1.25 31.88 9.0 0.1 3.6
B (amphibol. biotit.) 6.13  0.32 30.84 5.9 0.0 2.2
C 5.82  0.04 32.24 93 0.0 2.7
2284  Horni Hanychov A KAd Phyllite + 3.71 2.95 55.60 13.5 0.0 4.5
B 3.87  1.05 38.40 53 0.0 1.0
c 419  0.28 59.48 10.2 0.0 0.7
1926  Pi{bram A KAm Slates, Greywackes + 445  1.94 75.64 459 0.0 10.5
B 435  0.44 27.00 227 0.1 7.1
C 4.15  0.08 23.18 77 0.0 1.8
1933 Moldava A KAd Gneiss + 4.80 4.36 44.22 44.3 0.0 1.5
B (biotit.) 4.90 3.39 2170 237 0.0 0.8
C 435 0.20 12.47 105 0.0 1.0
2237  Stary Kolin A KAr Terrace gravels + 3.98  3.23 25.52 322 0.1 1823
Bl 3.99  0.36 1229 459 0.1 12.2
B2 424  0.08 6.02 349 0.2 14.1
C 3.99  0.20 8.09 288 0.1 263
1931  Kaik A HMm Loesses + 6.70  1.54 191.140 43.1 0.4 52.9
B 7.05 0.61 24590 26.8 0.3 38.8
c 7.20  0.40 1151.00 70.8 0.1 16.6
1932  Pistany A FLm non-carbonaceous + 6.60 5.47 37.03 53.0 0.1 34.6
B alluvial deposits 6.60  2.93 46.13 642 0.0 25.5
C 6.65  1.05 18.40 333 0.0 21.7
A — anthropogenic load, G — geogenic load
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Table 3. Parent materials and soils with geogenic loads (acid-neutral metamorphic rocks)

Parent material Soil type Extract Horizon Element As (mg.kg™")
Gneiss (muscovitic, migmatic) (R) typic, dystric Cambisol total A 477.50
Phyllite (F) KAm, KAd B 224.0
Solifluction deposits C 1045.0
of acid-neutral HNO, A 0.18
metamorphic rocks (D11B) B 0.06
C 0.11
NH,NO, A 0.086
B 0.022
C 0.043
EDTA A 0.23
B 0.03
C 0.08

from the locality Kank was polluted by historical min-
ing activity.

After the comparison of As solubility in the following
extracts, we concluded, that increased As solubility in
2M HNO, and EDTA in the soil of Klinov¢ik locality is
the consequence of the coincidence of geogenic load and
airborne anthropogenic load. Increased As solubility in
2M HNO, was detected in the soils with anthropogenic
load, especially in the fluvisols. Increased As solubility
in A horizon is characteristic for the load by imission fall-
outs. Increased As solubility in 2M HNO, and 0.025M
EDTA in horizon C was observed in the soil contaminat-
ed by historical mining (locality Karnk). The use of the
IM NH,NO, extract does not seem to be suitable for As,
because of a very low As yield in the extract.

On the base of the known results it was concluded, that
the source of the load is significant for the risk element
mobility in the soil. The finding that the presence of the
mobile forms of Be, Cd, Mn, Zn, and to a lesser extent of
Pb and As, is influenced by soil acidity in the soils with

anthropogenic and geogenic loads was confirmed by
previous results (Podlesakova et al. 2001). The use of
IM NH _NO, extract seems to be more appropriate for the
estimate of the risk of increased element mobility than for
the identification of the load sources.

The complex approach for the identification of the type
of the load is required. The profile distribution of risk el-
ements in the soil was observed as the most important
description in the first step. The different level of the dis-
tortion related to the migration of mobile risk elements in
the soil profile or with the coincidence of geogenic and
anthropogenic influence could be achieved in this step.
The next entries could be obtained by the use of the as-
sessment of risk element solubility. The use of the ratio
between the contents of risk elements in the extract and
their total content seems to be suitable. Different extracts
showed different efficiency for individual potentially
risky elements and for the identification of the soil loads.
The presented values of the risk element solubility were
calculated from the evaluation of the collection of only

Table 4. Parent materials and soils with geogenic loads (acid-neutral magmatic rocks)

Parent material Soil type Extract Horizon Elements (mg.kg™')
As Be Pb
Granite (amphibol. biotit.) typic, dystric Cambisol total A 477.50 4.90 48.1
Granodiorite (Z,GD) KAm, KAd B 224.1 4.99 38.1
Solifluction deposits C 1045.0 4.48 67.0
of acid-neutral HNO, A 99.50 0.49 15.6
magmatic rocks (D11A) B 65.60 0.50 10.3
C 107.80 0.69 19.4
NH,NO, A 0.093 0.003 0.4
B 0.029 0.002 0.4
C 0.068 0.005 0.45
EDTA A 7.18 0.043 0.4
B 2.77 0.062 0.4
C 8.0 0.096 0.45
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Table 5. Parent materials and soils with geogenic loads (carbonaceous rock weathering)

Elements (mg.kg™')

Parent material Soil type Extract Horizon
Cd Co Cr Ni v Zn
Solifluction deposits Rendzina RE total A 4.23 31.69 198.2 161.6 213.6 232.7
of residual products B 4.45 32.94  200.6 164.7 226.4 233.9
from the carbonaceous rocks C 5.74 31.10  194.9 146.2 269.0 221.1
weathering (D14) HNO, A 3.02 16.43 3.63 27.5 37.3 43.3
Solifluction deposits B 2.95 16.98 3.88 26.9 30.5 45.2
of solid rocks (D16) C 5.46 15.73 3.51 24.2 32.4 38.3
NH,NO, A 0.021 0.010 0.002 0.29 0.15 0.10
B 0.021 0.008 0.003 0.31 0.16 0.10
C 0.029 0.008 0.004 0.25 0.12 0.10
EDTA A 2.15 14.28 11.75 14.00 5.11 4.54
B 2.45 10.65 0.07 12.70 4.61 4.65
C 2.55 9.02 0.06 10.00 3.38 3.54

21 soil profiles, the common validity of the numbers is

not considered.

As—sufficient effect for theidentification of theload was
reached by the use of 2M HNO, extract. The values of
Assolubility inthe A horizon of the soil collection were
for geogenic load (G) 13%, imission load (1) 40% and
fluvia load (F) 42%. The use of the 0.025M EDTA ex-
tract also showed good results. The values of the As
solubility werefor G 3.5%, for | 9.3% and for F 25.5%.

Be — the comparison of Be solubility in the extracts was
complicated not only trough low Be concentrations in
the used soils. The solubility in 2M HNO, was marked-
ly increased in the soils with geogenic load devel oped
on basic substrates. The values for G were about 80%
in the soils devel oped on the limestone and about 50%
in the soils devel oped on the basic effusive rocks. The
valuesfor G 10-15% were calculated in the soils deve-
loped on acid substrates. The valuesfor | depended on
the soil type and ranged from 20 to 50%. Calculated

values for F ranged from 30 to 90%. Sufficient effici-
ency for the soil load i dentification was not reached by
theuseof 0.025M EDTA, either.

Cd —the element with generally increased solubility rea-

ched the values in the 2M HNO, extract for G 71%,
| 87% and F 95%. Thevaluesof Cd solubility in0.025M
EDTA extract were 51% for G and 72% for |, but high
level of the heterogeneity of the values was detected.
Thevauefor F 95% was cal cul ated.

Cr —from the comparison of the Cr solubility in2M HNO,

extracts, the differences between G and | were not deter-
minate. Only low total Cr concentrations were detected
inthe soil collection. The values of Cr solubility moved
to10%for Gand|. Marked increase (48-67%) was cal cu-
lated for F. Theuse of 0.025M EDTA extract reduced the
differences between Cr solubility for G, | and F.

Cu —the distinguishing efficiency between theloadswas

reached by the use of 2M HNO, extract in spite of low
total Cu concentrations in the soils. The values were

Table 6. Parent materials and soils with geogenic loads (basic effusive rocks)

Parent material Soil type Extract Horizon Elements (mg.kg™')
Co Cr Mn Ni \Y
Basic effusive typic, eutric Cambisol total A 36.80 144.5 2067 60.8  305.0
rocks DI11A (b, u), 1 KAm, KAe B 35.93 145.5 2165 71.0  300.0
C 31.76 97.0 3755 55.3  305.0
HNO, A 11.10 9.09 671 30.1 70.3
B 10.24 10.37 635 28.5 69.4
C 7.74 10.20 537 20.8 63.1
NH,NO, A 0.021 0.002 14.47 0.94 0.25
B 0.035 0.004 7.52 0.56 0.25
C 0.042 0.001 12.13 0.85 0.25
EDTA A 5.21 0.02 355 10.60 5.56
B 4.92 0.02 436 5.21 4.00
C 10.62 0.02 1695 5.07 8.94
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Table 7. Parent materials and soils with geogenic loads (serpentine)

Elements (mg.kg™")

Parent material Soil type Extract Horizon

As Co Cr Mn Ni A%
Serpentine (HD) eutric Cambisol  total A 39.00 94.70 1230.00 1112.00 1500.00 160.00
Solifluction deposits KAe HNO, A 0.96 59.90 87.50 698.00 705.00  15.00
of metamorphic rocks NH,NO, A 0.020 0.019 0.010 3.020 1.400 0.240
D11B (b) EDTA A 0.96 12.30 1.17 578.00 150.00 2.68

for G 30%, | 44% and F 72%. The use of the extract
0.025M EDTA showed similar trend (G 18%, | 28% and
F 41%).

Mn — high distinguishing efficiency was reached by the
use of 2M HNO, extract, the values were for G 33%,
| 55% and F 78%. The use of 0.025M EDTA extract
showed differences between the loads, the values were
for G 17%, | 28% and F 57%.

Ni — considering low total Ni concentrations in the soils,
no significant differenceswere cal cul ated between G and
I. Marked increase of the solubility in the 2M HNO,
extract and 0.025M EDTA wasabservedinthecaseof F.

Pb —significant distinguishing efficiency wasreached after
theuse of 2M HNO, extract. Calculated valueswerefor
G 32%, | 57% and F 83%. The sameeffect was observed
after the use of the extract 0.025M EDTA.

Zn — The values calculated after the use of the extract
2M HNO, werefor G 20%, | 50% and F 70%. Widerange
of G and | values complicated the evaluation. Lower
distinguishing efficiency was reached after the use of
theextract 0. 025M EDTA, mainly between G and|. Only
the increase of F value was calcul ated.

The soils with geogenic load were separated on the
base of parent material and the type of geogenic load.
The soil types developed on the parent materials and
maximum concentrations of the potentially risky elements
are presented. The parent materials were integrated into
main classes of the parent materials according to current
Czech Taxonomic Soil Classification System (Némecek et
al. 2001). The types of the geogenic loads in the extent of
observed soil collection are summarised in Tables 3—7.

The geogenic loads (chalcogenic type) by As in typic
and dystric Cambisols developed on acid and neutral
metamorphic rocks are presented in Table 3. The geogenic
loads by As, Pb and Be in Cambisols are presented in
Table 4. The geogenic load (lithogenic type) by Cd, Co,
Cr, Ni, V and Zn is presented in Table 5. Eutric Cambisol
developed on the serpentine (locality Mohelno) is pre-
sented in Table 7, the increased concentrations of As, Co,
Cr, Mn, Ni and V are only presented in horizon A.

On the base of the experiment, it was concluded that
geogenic loads of chalcogenic and lithogenic type could
be localised in the soils of the Czech Republic. Increased
concentrations of potentially risky elements in the soils
with geogenic load could overcome legislative limits of
their concentrations in agriculturally used soils (MZP
CR 1994).
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Geogenic load of chalcogenic type was determined in
the case of As (Bezvodova 1977) and partly of Pb in the
Cambisols developed on intrusive and metamorphic acid
rocks of the matallogenic zones.

Geogenic load of lithogenic type was found in the case
of Be in the soils from the granites and in the case of Cd,
Co, Cr, Ni, V and Zn in the soils from the products of lime-
stone weathering and in the case of Co, Cr, Mn, Niand V in
the soils developed on the basic effusive or metamorphic
rocks (Némecek et al. 1996). The increased concentra-
tions of As in the soils from basic metamorphic rocks
were detected.

The soils with geochemical anomalies of chalcogenic
type were found in the local presence of metallogenic
zones. The localities in Krusné Hory (Bernardt et al. 1981)
and Piibram were detected in the extent of observed soil
collection. The occurrences of the soils with geochemi-
cal anomalies of lithogenic type are associated with ba-
sic effusive and metamorphic rocks. The wide areas in
North, West and Central Czech region were determined.
The other local zones could be found in the whole area
of the Czech Republic.

The increased concentrations of some potentially risky
elements (Cd predominantly) were detected in the soils
developed on the products of limestone weathering
(Slavik et al. 1974) in the area of Czech karst. The anthro-
pogenic inputs of Cd into the soils of Karpathian flysh
related with imission fall-outs (Sanka et al. 1998) were
confirmed.

The comparisons of the total contents of potentially
risky elements in three depths of the soil profile and the
solubility of potentially risky elements in the extracts of
2M HNO, and 0.025 M EDTA were successfully used for
the differentiation of prevailing soil load.
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Geochemické a antropogenni zatéZe pid potencidlné rizikovymi prvky

Ptispévek se zabyva rozliSenim antropogenni a geogenni zatéze pid potencialné rizikovymi prvky. V souboru profilovych
vzorkid z 21 lokalit, odebiranych ze tii hloubek pidniho horizontu, byly sledovany zakladni pedologické charakteristiky
(pH, C,)), celkovy obsah 13 rizikovych prvkii, obsahy v extraktu 2M HNO,, jejich mobilni obsahy (extrakt IM NH,NO,)
a potencialn¢ mobilni obsahy (obsah 0.025M EDTA). Soubor zahrnoval lokality s riiznou antropogenni zatézi (imisni spady,
fluvialni zatéz, historicka dilni ¢innost) a s riznou geogenni zatézi (litogenni, chalkogenni), zavisejici na ptidotvorném sub-
stratu. Byly vypocteny procentualni hodnoty rozpustnosti rizikovych prvka jako pomér obsaht mobilnich a potencialné
mobilnich a obsaht celkovych. Pro jednotlivé rizikové prvky byly zjistény rozdily v jejich rozpustnosti v zavislosti na typu
zatéze. Nejvyssi rozpustnost rizikovych prvki byla zjisténa ve fluvizemich kontaminovanych vodou tek, nasleduji pidy
s imisni zatézi. Geochemicka zatéz byla charakterizovana v daném souboru pid vyrazné niz§imi hodnotami rozpustnosti ri-
zikovych prvku. Byla ovéfena vhodnost pouzitych extrakénich ¢inidel pro rozliSeni antropogenni a geogenni zatéze pud po-
tencialné rizikovymi prvky (2M HNO,, 0.025M EDTA). V rozsahu sledovan¢ho souboru byly popsany zakladni typy geogenni
zatéze a vyclenény geochemicky anomalni pidotvorné substraty a pidni typy na nich vyvinuté.

Klicova slova: potencialné rizikové prvky; geogenni a antropogenni zatéz pudy; rozpustnost rizikovych prvki
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