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IONIC COMPOSITION
OF LOW SEDGE EUTROPHIC MAJERZ FEN WATERS
IN THE PIENINY NATIONAL PARK
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WOD NISKOTURZYCOWEJ EUTROFICZNEJ MEAKI MAJERZ
W PIENINSKIM PARKU NARODOWYM

Abstract: Tonic composition of the analyzed fen waters was variable over the study period and depended on
climatic and anthropogenic factors, such as temperature and precipitation and also on the use of land situated
on a slope above the analyzed fen. On the basis of ionic composition Majerz fen water, according to the
Szczukariew-Priklonski classification, may be classified in the 18™ hydrochemical class of hydrogen
carbonate-calcium-magnesium waters.
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Hydrogenic habitats, in which fens may be included, fulfill very important environ-
mental functions. They play a crucial role in surface fresh waters retention, their
purification and accumulation of carbon and nitrogen compounds. They also provide
a habitat of many stenotypic plant and animal species including protected species [1, 2].
Specific conditions in these habitats are connected with the type of their hydrological
feeding together with chemical composition and physical properties of waters. A high
level of surface waters stimulates the process of organic matter accumulation, whereas
water feeding these habitats enriches them in minerals at the same time shaping their
trophicity. However, the state of dynamic balance in fens may be easily disturbed
because of their drainage or a change of ionic composition of their feeding waters.
Stenotypic species, characterized by specific habitat requirements are particularly
sensitive to changes [3, 4].

The aim of the research was to determine the impact of climatic conditions and the
way of land use on chemical and physical properties of waters and soils of low sedge
slope eutrophic fen.
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Materials and methods

The research comprised the soil and waters of Majerz slope fen covered by
vegetation characteristic for Valeriano-Caricetum flavae alliance and situated on the
Majerz glade in the Pieniny National Park. The analyzed fen developed on the andesite
matrix [5]. Two soil pits, situated in its upper and lower part, were made in order to
determine soil properties of the analyzed fen. On the basis of the organic carbon
content, depth of organic horizons, degree of organic matter decomposition (Table 1)
and the type of hydrological feeding, the analyzed fen soils may be counted to Rheic
Histosols (Eutric) according to the WRB taxonomy [6].

Piezometres were installed in the places where the soil pits were made and water
samples were collected from them from March to November 2005. In the analyzed fen
soils the mineral content, pH and degree of organic matter decomposition were
determined using the methodology suggested by Sapek and Sapek [7] for organic soils.
The temperature, pH, electroconductivity, mineralization, oxygenation and ionic com-
position were determined using the methodology suggested by Dojlido [8] in the waters
sampled from the piezometers placed in the fen soils.

Dependencies between the selected water properties were assessed using Spearman’s
rank simple correlation coefficient for non-parametric statistics.

Results and discussion

The analyzed fen was characterized by a soligenous type of hydrological feeding. In
conditions of high moisture, the bog process of organic material accumulation was in
progress in the investigated fen surface horizon. The surface horizons of the investigat-
ed soils revealed a high degree of organic material decomposition characteristic for low
peats with amorphous-lump structure (Table 1).

Table 1
Essential properties of analyzed fen soils
Profile Depth Horizon Decomposition | Mineral content WRB 2007
[em] symbol degree [%]
Location: Majerz Glen, 640 m.a.s.1, land slope §°
0-20 Ha He 35,0
2045 Hel H; 52,5 Rheic Sapric
Majerz I Histosols
45-58 He2 H; 53,0 (Eutric)
58—(68) Cl — —
0-24 Ha Hs 34,6
24-43 Hel H, 52,3 Rheic Sapric
Majerz I1 Histosols
43-65 He2 Hs 59,7 (Eutric)
65—75) Cl — _
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The high level of decomposition should be attributed to a considerable oxygen content
in the fen feeding waters, which stimulated the organic matter decomposition process.
Similar dependencies between the degree of organic matter decomposition and
oxygenation of fen feeding waters were registered by Nicia and Miechowka [9] in the
waters of eutrophic fens developed on the lime rock matrix.

On the basic of the ionic composition the Majerz fen waters may placed in the 18"
hydrochemical class of hydrogen carbonate-calcium-magnesium waters according to
Szczukariew-Priktoniski classification [10]. However, ionic composition of the studied
fen waters was variable throughout the research period, the state of dynamic balance
was observed in them. Changes in the analyzed fen water chemistry observed during the
period of research were caused by the factors such as: precipitation, temperature and the
presence of animals grazed on a slope above the researched fen.

On the basis of their mineralization, the examined fen waters may be classified after
Pazdro [11], to fresh waters with mineralization from 100 to 500 mg - dm™. The
analyzed fen waters were characterized by variable values of total mineralization
over the period of research. The highest concentrations of mineral substance were
assessed in May over the period of between two and three-weeks of rainless weather
(Table 2). The mineral substance content, electroconductivity values and concentrations
of Ca®", Mg”>" and HCO; were decreasing in the periods of intensified rainfall as
a result of the so-called “dilution effect”. Allan [12] described a similar relationship
between substance concentrations in river waters and precipitation, whereas Nicia
and Miechowka [13] observed it in fen waters. The mineral content is connected
with the value of electroconductivity [14]. A statistical analysis of the obtained
results revealed a significant dependence between the mineral substance content and the
value of electroconductivity (simple correlation coefficient r = 0.9500 at p < 0.01)
(Table 3).

The other factor which apparently affected ionic composition of the examined fen
water was the temperature. Changes of temperature cause a change of intensity of
processes influencing water chemistry shaping. These processes include, among others,
nitrification and biological sorption. Because the intensity of nitrification increases with
temperature [15], the concentration of NO;™ ions was also growing in the analyzed fen
water with increasing temperature. Statistical analysis showed a significant relationship
between nitrate(V) ion concentration and temperature of the studied fen waters
described by a simple correlation coefficient r = 0.6024 at p < 0.1. The increase in
temperature was accompanied by biological sorption involving the incorporation
of biogenic components into plant and animal organisms [16]. This process may
explain the phosphorus content in the investigated fen waters decreasing with raising
temperature.

Changes of phosphate ion concentrations may also be connected with human activity
and the presence of wild animals. In June a flock of about 800 sheep was kept on a
slope above the fen and the animals left a considerable amount of excrements. Intensive
rainfall in June caused leaching phosphate ions from the sheep and wild animal
excrements, which enriched the fen waters.
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Conclusions

1. A high level of groundwaters of the analyzed fen, their mineralization and
oxygenation affected the direction of the pedogenic process and the degree of organic
matter decomposition in the studied fen soils,

2. On the basis of their mineralization the examined fen waters may be classified to
the 18™ hydrochemical class of fresh hydrogen carbonate — calcium-magnesium waters.

3. Both anthropogenic and climatic factors affected the chemistry of the analyzed fen
waters.

References

[1] Dz. U. z dnia 28 wrzeénia 2004 ., nr 220, poz. 2237. Rozporzadzenie Ministra Srodowiska z dnia 28
wrzesnia 2004 r. w sprawie gatunkéw dziko wystgpujacych zwierzat objetych ochrona.

[2] Dz. U. z dnia 9 lipca 2004 r., nr 168, poz. 1764. Rozporzadzenie Ministra Srodowiska z dnia 9 lipca
2004 r. w sprawie gatunkow dziko wystgpujacych roslin objetych ochrona.

[3] Polska czerwona ksigga roslin. Paprotniki i rosliny kwiatowe, Kazmierczakowa R. and Zarzycki K.
(eds.), Inst. Bot. im. W. Szafera, Inst. Ochr. Przyr. PAN, Krakéow 2001, 664.

[4] Polska czerwona ksigga zwierzat. Krggowce, Glowacinski Z. (ed.), PWRIL, Warszawa 2001, 449.

[5] Ksiazkiewicz M.: Szczegdtowa mapa geologiczna Polski. Arkusz 1031. Wyd. Geol., Warszawa 1971.

[6] IUSS Working Group WRB. Word Reference Base for Soil Resources 2006. First update 2007. Word
Soil Resources Report No. 103, FAO, Rome 2007.

[7] Sapek A. and Sapek B.: Metody analizy chemicznej gleb organicznych. Wyd. IMUZ, Falenty 1997.

[8] Dojlido J. Fizyczno-chemiczne badanie wody i sciekow. Wyd. Arkady, Warszawa, ss. 556. 1999.

[9] Nicia P. and Miechowka A.: General charasteristics of eutrophic fen soil, Polish J. Soil Sci. 2004,
XXXVII(1), 39-47.

[10] Priktonski W.A. and Laptiew F.F.: Wihasciwosci fizyczne i sktad chemiczny wod podziemnych. Wyd.
Geolog., Warszawa 1955.

[11] Pazdro Z.: Hydrogeologia ogolna. Wyd. Geolog., Warszawa 1983, 575.

[12] Allan D.J.: Ekologia wod ptynacych. Wyd. Nauk. PWN SA, Warszawa 1998, 450.

[13] Nicia P. and Miechowka A.: The effect of human activities and atmospheric conditions on ionic
composition of low sedge mountain eutrophic fen waters. Polish J. Environ. Stud. 2007, 16(2A), Part 11,
337-341.

[14] Macioszczyk A.: Hydrogeochemia. Wyd. Geolog. Warszawa 1987, 451.

[15] Paul A.E. and Clark F.E.: Mikrobiologia i biochemia gleb. Wyd. Nauk. PWN, Warszawa 2000, 400.

[16] Kajak Z.: Hydrobiologia — limnologia. Ekosystemy wod $rédladowych. Wyd. Nauk. PWN, Warszawa
2001, 360.

SKLAD JONOWY WOD NISKOTURZYCOWEJ EUTROFICZNEJ MEAKI MAJERZ
W PIENINSKIM PARKU NARODOWYM

Katedra Gleboznawstwa i Ochrony Gleb
Uniwersytet Rolniczy w Krakowie

Abstrakt: Sktad jonowy wod badanej mifaki byt zmienny w okresie badan i zalezal od czynnikow
klimatycznych i antropogennych. Na podstawie sktadu jonowego, wedlug klasyfikacji hydrochemicznej
Szczukariewa-Priktonskiego mozna je zaliczy¢ do 18 klasy hydrochemicznej woéd wodoroweglanowo-
-wapniowo-magnezowych.

Stowa kluczowe: sktad jonowy, mtaki eutroficzne



