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ABSTRACT

Content and forms of Fe, Mn, Be, Cd, Co, Cr, Cu, Ni, Pb, and Zn
in the sediments of two small streams from forestad areas in
the Central Bohaemia were studied to evaluate the influance of un-
darlying rocks, the anthropogenic impact of atmospheric emis-
sions and the mobility of these elemsnts.

EXPERIMENTAL
Characteristics of the studied areas are given in the table 1.
Table 1.
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Table 2 compares the content of the above mentioned elements in
rocks and corresponding streem sediments, fractions ~0,063 mm
(Skfivan 1988, Vejnar 1974, Cerny 1589). The only input of matter
into the studied forested catchments besides the weathering of
rocks is the atmospheric depoeition. The magnitude of this input
can be estimated from the annual precipitation and the total
amount of these elements in the wet and dry deposition, which is
shown in the table 3. (Selected data for the nearest locality to
Lesni potok - Sojovice - according to Skxoda 1988, data from the
station Truba,valid also for the catchment Lesni potok, represent
the soluble portion of the elements only. Data for Mlyndiiv Luh
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catchment | Lesni potok [ lﬁ.y—ﬁéiﬁ_v_-h_xh:;—;__
element average content of studied element in ppm = g.t-
rock sediment B T

o | 18.103 10-22.103

Ma 0,8.102 4-10,10°

Be 12-13 10-15

ca 0,3-2,0

Co <5 ’ 10-33

Cr 30 © 80-=100

Cu 4=5 1 15-23

Ni <10 35=50

"Pb 40-84 90-150

Za 25-33 100

L Sojovice I Truba Mlyndfdv Luh
content in ,ug_._l'l = ppb
Be 0,01 | 40,2 0,06
ca <5 0,16
Cu 13,4 13,0 1,23
™ 21,0 12,0 7,07
Zn 110,0 80,0 24,0
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table 4

Table 4.

catchment Lesni potok I] Mlynéd¥iv Luh

element [ ratio of each form of element from its total content 7?5

form | A B c D E A B C D E

Fe (¢} 0,4137,5| 4,2|57,9 (¢} o |11,9| 2,8(85,3
Mn 12,4| 7,6]70,3| 4,7| 5,0 3,1| 7,1{62,1| 6,3]21,4
Be 4,7(18,0(37,3| 6,7]33,3 0 7,2{34,6113,9(44,3
Cd 40,3| 7,5| 9,8/ O |42,4 | 10,5| 6,8|12,6 4,1(66,0
Co 5,7| 3,5(26,3| 8,3{56,2 1,2|1,6|22,414,8|60,0
Cr (0] 1,1} 3,3 6,6(89,0 0 0,2} 0,3 6,8 92/,7
Cu 0,4 0,9} 1,7/18,7|78,3 0,4 0,8{ 1,118,7(79,0
Ni 12,2| 4,3|11,6| 7,9/64,0 2,7| 3,0/18,6 13,7|62,0
Po 2,6| 4,7|18,2| 3,8(70,7 2,61 3,5| 4,0011,9(78,0
Zn 6,9| 3,4|26,4{12,3/51,0 1,7|6,127,4| 8,3(56,5

The forms A, B, C, and D are apt to remobilize uader changing
conditions - the
ponding water, through the change in its pH and redox conditions.
The total amount of these four forms is thus very important espe-
cially in case of the physiologically toxic trace elements such
as Be, C4, Cr, Cu, and Pb, From this point of view, in our case,
the amount of extractable Be, which is present mainly in the form |
bound to the oxohydroxides of Fe and Ma is important. The compari- {
son of the concentration of Fe and Mn with that of Be (and also otk
Cd, Co, Ni, and Zn) shows strong correlation of the content of Mn
with the mentioned trace elements. The remobilization of these me-§
tals thus occurs under reducihg conditions (low redox potential)
in ‘the sediment, caused mainly by the decomposition of organic
matter. The remobilization is also supported by the low pH due to
the acid precipitations. This can be seen in the/pext table 5,
showing the content of dissolved forms of aselected elements in s
face water of catchments Lesni potok and Mlynifdv Luh in compari-
son with that of Jevansky brook, adjoining to the first mentioned
catchment and flowing from prevailingly an agricultural region. 3

It remaina to anewer the question of the origin of the studi-E¥
ed trace metals and to evaluate the share of atmospheric depositi-
on, influenced by the anthropogenic emissions. From the tab. 1 a
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J 1t is possible to estimate the yearly input of the elements

into the catchments through the atmospheric deposition, and from
the tab. 1 and 5. the output through the surface waters (in so-
luble forms). The coresponding numbers are presented in the ta-

' ble 6. -
[surface water Lesni brook Jevansky brook | Mlyné#dv Luh brook
pH of water 5,03 | 4,95 7,84 7,49
element content of the dissolved forms in /ug.l'l- ppb
Be 6 6 €0,2 £0,3
ca <5 | <5 Z5 0,01-0,09
Cu 18 4 {2 0,4 -3,1
Pb {2 {2 £2 0,21-1,25
Zn 20 | 10 10 6 - 44
Mn 100 | 110 110 5 - 134
Fe 40 60 30 2~ 31 -
|eatchment Leeni potok | Mlyné#dv Luh R
|element yearly input (output) in g.yr'l per catchment area
input output input output
(deposition) | (surface water) | (deposition)| (surface w.)
Be 4,5 610 65 £46
Cu 6,0.10 | 0,4-1,8.10° 1,3.100 | 0,1-0,5.103
P 5,3=9,3.103 | ¢0,2.10° 7,6.10°  K0,1-0,2.1
Za 3,6-4,9.10% | 0,1-0,2.10% 2,6.10* | 0,1-0,7.10%
CONCLUSIONS

From the above mentioned data it is possible to state the following

eonclusions:

1. The content of Man, 2n, (Cu, Ni, Co) in sediment is higher than

‘that of the corresponding rock.

.2, There is & strong correlation of the content of Be, Co, Ni, Zn,

1.

(Cd) in sediment with that of Mn.
The elements Cr, Cu, Pb, Ni, Co, and Zn in sediments are predo-

minantly strongly bound in the debris of rock-forming minerals
and in accessories.
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4, The prevailing extractable form of Zn, Ni, Co, Be (Fe and Mn)
is that bound to oxohydroxides, Cu and Cr are connected with }
organic matter. ‘

5. The output of Be through surface water of the catchment Lesni
potok (even only in the dissolved forms) strongly exceeds its
atmospheric input, which leads tb the conclusion that this ele-
ment is probably not anthropogenically accumulated in the stu-
died sedimenta, 1ts main source in the surface wester being the
weathering of the lithosphere. The results also indicete that
this is not the case of Cu, Zn, and especiully Pb.
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