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We compared this method with AAS and AES-ICP Tab. 1 
methods and result were in good agreement. The precision 
of the measurement ranged from 1 to 3 % RSD. We can say 
that this method is comparable with the other methods for 
determining elements in stream sediments. 

Results of analyses for some elements in Buffalo river 
sediment by ED XRF method are presented in tab. 1. 

Conclusion 

By comparison, with AES-ICP, AAS methods, non-de
structive method X-ray energy-dispersive fluorescence 
spectrometry has, for some selected elements, the same 
detection limits, reliability and reproducibility as well. We 
can say that X-ray is less energy, material and time consu-

Element EDXRF Certified 
value [)lg.g -1] value [)lg.g -1] 

Cr 134 135±5 

V 94 95±4 

Sn 9.2 9.5±O.5 

Sb 3.9 3.79±O.15 

Cu 96.5 98.6±5.0 

Zn 437 438±12 

Ba 426 414+12 

ming method to destructive methods and thus is more pre
ferable. 

The geochemical atlas of the humus soil horizon in Estonia 

Valter Petersell*, Mare Kalkun* 

The geochemical atlas summarised the result of mapping 
of humus horizon in Estonia on scale 1 : 500,000. 

The atlas contains maps showing the concentrations of 
B, Ba, Be, Ca, Cd, Co, Cr, Cu, F, Fe, Hg, K, Mg, Mn, Mo, 
Na, Nb, Ni, P, Pb, Rb, Sc, Sn, Sr, Th, U, V, Y, Zn, Zr, and 
organie matter (OM) in humus soil horizon, soil types and 
their hostrock. The maps (scaled 1 : 1,200,000) were based 
on the chemie al results derived from about 1,550 sampies. 
Together with the explanatory text, the maps give a re vi ew 
of the concentration level of element s in the humus horizon 
of Estonian soils relative to the land soil concentration 
pattern. In addition, they include concentrations of elements 
in basic soil types, and their main distribution regularities, 
as well as differences in the chemical properties of various 
soil types. 

Furthermore, naturai and anthropogenic elemental ano
malies, the intensity and distribution of atmospheric pollu
tion are considered. 

Final processing of the information collected during 
geochemie al mapping and its preparation for publishing 
were carried out by a group ofEstonian and Swedish authors 
and was sponsored by Swedish organisation SIDA. 

Methodology 

The majority of the soil sampies used in the atlas were 
collected from humus horizon of all soil types distributed in 
Estonia. The den sit y of sampling network was 1 point per 
30-35 km2

• 

Sampies were taken using a furrow method from the 
excavation wall penetrating all soil horizons. The weight of 
sampies was 0.3-0.6 kg. 

The material collected was dried and fine fraction «2 
mm) separated for analyses. Sampies from the upper layer 
of peat were collected from central parts ofhigh bog areas. 
In lab, the sampies of humus horizon were crushed to the 
grain size of less than 0.074 mm; peat sampies were ashed 
at 450-500°C. 
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For determining the concentration of element s in sam
pIes, XRF, AAS, flame photometry, gas-analyser, volume
tric analysis, coulorimetry, ionselective electrode and 
semiquantitative spectral analysis methods were used. 

The reliability of the laboratory data was checked using 
the several international and local reference sampies and by 
participating in intercalibration. Control analyses were ma
de at the Swedish laboratory Analytica AB. 

The geochemie al map is displayed on 31 main and 2 
auxiliary sheets. Each main sheet characterises the concen
tration of one element or OM content and its distribution in 
the section of main soil types. On the geochemical map 
sheets the size of the circle indicates the element' s concen
tration at a certain point, and it colour marks the most 
probabie soil type at the sampling point. All the maps show s 
the average element concentration of the humus horizon of 
Estonia soils (from x: 1.14 to x . 1.14) is denoted by a circle 
2 mm in diameter. The average of land soil is shown by 
yellow colour. 

Main results 

In the humus horizon of Estonian soils, the increased or 
high concentrations of microelements (Cd, F, Mo, P, Pb, U, 
Zn) are quite common. They results mostly from the occur
rence and heterogeneous distribution of Dictyonema shale, 
phosphorite, and crushed varieties of bedrock subjected to 
polymetallic mineralization, in the parent deposits of soil. 
High concentrations of microelements are partly related to 
the rocks dereved from the Fennoscandian Shield. 

The elements are provisionally divided into three groups, 
according to their average concentrations in the humus soil 
horizon. The first group includes B, Ca, Cu, K, Mg, Mn, Mo, 
Na, P and Zn. These element s concentrate in plants. Un
doubtedly, these elements serve as nutrients for plants. The 
humus horizon ofEstonian soils is poor in nutrient elements. 

The elements of the second gro up do not concentrate in 
plants. Such elements are Ba, Be, Cd, F, Fe, Hg, Nb, Sn, Sr, 
U and V. Their average concentrations in the humus horizon 
are low. OnI y the concentrations of uranium, and in many 
regions also fluorine generally exceed the soil clark. 



The third group comprises the element s having similar 
concentration in plant ash and soil. Of the elements consi
dered in the atlas, Co, Cr, Ni, P and Rb, most probably also 
Sc, Th and other biologically less studied elements, belong 
to this group. The concentrations of this elemental gro up in 
the humus horizon is lower or approaches the soil cIark, 
except the average concentrations oflead, which is about 1.6 
times higher than the cIarko 

The average contents of element s and their distribution 
pattem in the humus soil horizon has different reasons. 
Based on the information presented above, the following 
causes can be indicated: 

1. A great share of poorly mixed carbonate rocks, sand
stones and siltstones characterised by different macroele
ment and low microelement concentrations in the parent soil 
deposits. The presence ofbedrock cIays, Dictyonema shale, 
phosphorite and the material from the Fennoscandian Shield 
in the parent soils, generally contribute to such heterogeneity; 

2. N eutralisation of soil acidity. Large amounts of oil 
shale fly ash rich in Ca, Fe, K, Mg, Mo, P, U and other 
elements were added to the humus soil horizon during the 
period of socialist agriculture; 

3. The ratios of elements carried out by streams as a 
result of weathering and denudation of the humus horizon, 
and elements derived from the atmospheric fallout. 
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In general, atmospheric pollution is the most important 
contaminant of the humus soil horizon. It is reflected in the 
upper layer of high bog peat. 

At present, in Estonia two major sources of anthropoge
nic pollution of soil are known: the surroundings of Sillamae 
waste depository and the places of fires that have occurred 
recently in some areas of military objects of the former 
Soviet Army. In these areas the concentrations of heavy 
metaIs sometimes exceed the PCL for ten s of times. 

The intensive outwash of Ca and Mg, as well as N a takes 
place in the entire area of Estonia. Considering the data 
presented in the atlas, we can estimate the approximate 
amounts of elements per 1 m2 of land area, carried into the 
Baltic Sea by surface waters: Ca - 10-15 g, Mg - 2-3 g, 
N a - 0.4-0.6 g. These values exceed the atmospheric influx 
for several times. The same relation applies also to potas
sium. 

As for the heavy metal s (Cd, Cu, P, Zn), the situation is 
different. The atmospheric influx of these elements exceeds 
the their outflow via streams for about two to four times. As 
the investigations conducted during several decades have 
revealed no increase in the mineral and heavy metal concen
tration in groundwater, it can be concIuded that the humus 
soil horizon of Estonia has become enriched with heavy 
metaIs, Si, Al and Fe, and depleted in Ca, Mg, Na, and in K. 

Geochemical studies for environment in the Institute of Geology 
of LithuaQ.ia 

Ricardas Taraskevicius* 

The problem of near-surface air quality but mainly the 
concentration of heavy metal s in urban areas is actual up to 
nowo Traditional methods of air quality assessment by using 
stationary or mobile air analysis stations often have not 
yielded desirable results. The main reason is that air compo
sition is a quickly changing system. That is why continuous 
investigations of air quality are needed. In addition, a more 
dense network of observation stations is necessary, but this 
system is very expensive. Besides, the determined spectrum 
of metaIs is narrow. That is why the relevant information 
about the air quality during a longer period is very scarce. 

One of the non-traditional ways of solution of this prob
lem is the geochemical exploration of snow cover in spring. 
It is especially effective in those countries where it lies for 
a longer period of time. In this respect the winter of 1995-
1996 in Lithuania was very favourable. The snow cover 
formed in November of 1995 did not thaw until spring (end 
ofMarch, 1996). This enabled to collect 51 sampIes of snow 
in Alytus from the area of almost 34 km2 before the begin
ning of intensive thaw. A nearly regular grid of sampling 
points was chosen on scale 1 : 100,000. The pattem of the 
town was also taken into account. 

Each snow sample consisted of 9 sub-samples that were 
collected from 9 sites (20 x 20 cm, total area was about 0,36 
km2

) to the bottom ofthe snow cover. The snow was collec
ted to polyethylene bags and transported to the laboratory of 
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the Institute of Geology. It was immediately placed in plastic 
buckets and thawed at room temperature. The volume of 
each thawed water sample ranged from 21 to 25litres. Later, 
it was filtered using FILTRAK-91 (very dense filter paper 
for all the fine and finest precipitates). 

The collected dust was mineralised together with a filter, 
and weighed. It was analysed by DC Arc Emission Spectro
meter (DC ARC ES) for Ag, Al, B, Ba, Co, Cr, Cu, Ga, La, 
Li, Mn, Mo, Nb, Ni, P, Pb, Sc, Sn, Sr, Ti, V, W, Y, Zn and 
Zr. It enabled making maps of elemental distribution in dry 
fall-outs (in micrograms of elements per gram of dust), and 
evaluating the intensity of atmospheric load (grams of ele
ments in square kilometre per day). This could be accom
plished because the time of snow cover exposition, dust 
concentration per square unit, and concentration of elements 
in dust were known. 

The filtrate was analysed by AAS for Cr, Cu, Mn, Ni, Pb 
and Zn ("Varian 400" equipment). This enabled to prepare 
supplementary maps of distribution of dissolved fraction in 
snow water (in milligrams per cubic meter of snow water). 
Thus, atmogeochemical evaluation of the study area near 
Alytus was realised. 

Some of the obtained are as follows: 
1. Median concentration of Pb in dust collected from 

snow (1,300 mg/kg) exceeded its baseline (12.8 mg/kg) in 
topsoils of Alytus by 102 times, Ag (4.7/0.074) - 100, Zn 
(1,600/18.9) - 85, Cu (355/6.88) - 52, Ni (340/10.7)-
32, Sn (54/1.83) - 30, V (570/26.5) - 22, Mo (6.8/0.563) 
- 12, Cr (200/28.2) - 7.1, P (3,000/529) - 5.7, Co 
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