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Study area Very low human Mild Moderate
influence contamination contamination

Study sites M1, M2 and M3 J and M PK, S, A, N1 and N2

Organic matter content (%) 44.6 ± 10.4 35.8 ± 8.6 42.6 ± 6.4
Carbonate content (%) 0.4 ± 0.1 0.9 ± 0.2 1.3 ± 0.3
C (%) 5,7 11.5 ± 0.5 20.5 ± 2.9
N (%) 0,2 0.5 ± 0.0 1.1 ± 0.1
P (mg/kg) 29,1 19.1 ± 1.2 34.6 ± 6.6
K (mg/kg) 42,2 101.0 ± 9.5 121.2 ± 19.4
Ca (mg/kg) 224,4 1616.2 ±111.1 4731.1 ± 832.3
Mg (mg/kg) 53,2 166.9 ±18.7 375.4 ±55.3
pHH2O 3,9 3,8 4,8
SO

4 
(mg/L) - <20 160-270
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Difference
Species Mild Moderate between the two

contamination contamination contamination
levels (Ç²)

Euphthiracarus cribrarius
(Berlese 1904) 0.50 ± 0.40 - 4.945*
Phthiracarus laevigatus
(C.L. Koch 1841) 0.70 ± 0.47 - 4.945*
Conchogneta traegardhi
(Forsslund 1947) 14.80 ± 5.66 6.00 ± 3.15 5.69*
Oppiella (Rhinoppia) hygrophila
(Mahunka 1987) 7.00 ± 3.72 0.29 ± 0.19 12.567***
Oppiella nova
(Oudemans 1902) 29.60 ± 11.18 11.75 ± 4.34 5.064*
Tectocepheus velatus
(Michael 1880) 0.30 ± 0.30 2.08 ± 0.84 4.686*
Achipteria coleoptrata
 (Linne 1758) 0.80 ± 0.47 3.04 ± 0.70 5.644*
Minunthozetes semirufus
(C.L. Koch 1841) - 1.79 ± 1.37 4.173*
Pilogalumna crassiclava
(Berlese 1914) 0.40 ± 0.31 - 4.945*
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Study area Mild contamination

Study sites M1, M2 and M3 J and M

Oribatid mite abundance per sample 182.07 ± 40.56 136.80 ± 35.62 71.79 ± 14.02
92.67 ± 20.65 69.63 ± 18.13 36.54 ± 7.13

Estimated oribatid mite species richness † 18 19 19
Observed oribatid mite species richness 39 46 27

2.59 2.75 2.54
0.71 0.72 0.77

† rarefied species richness (Heck et al. 1975, Oksanen 2013b)

Very low human 
influence

Moderate 
contamination

PK, S, A, N1 and 
N2

Oribatid mite abundance per m2 ×103

Oribatid mite Shannon's diversity
Oribatid mite Shannon's J' evenness
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Study area

Study sites M1, M2 and M3 J and M

Estimated diatom species richness † 21 16 18
2.45 1.70 2.1
0.82 0.68 0.76

† rarefied species richness (Heck et al. 1975, Oksanen 2013b)

Very low human 
influence

Mild 
contamination

Moderate 
contamination

PK, S, A, N1 and 
N2

Diatom Shannon's diversity
Diatom Shannon's J' evenness
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Species

0.13 ± 0.13 - 0.08 ± 0.06
- 4.7 ± 3.89 0.38 ± 0.29
- 0.50 ± 0.5 -

0.20 ± 0.10 9.10 ± 5.18 3.58 ± 1.17
- - 0.08 ± 0.06
- 0.30 ± 0.30 0.04 ± 0.04

0.47 ± 0.19 0.90 ± 0.61 1.00 ± 0.35
0.73 ± 0.28 3.20 ± 1.41 1.92 ± 0.44
0.33 ± 0.33 0.70 ± 0.47 -

- 0.80 ± 0.44 1.13 ± 0.40

7.20 ± 2.03 3.60 ± 2.63 6.29 ± 2.12

0.27 ± 0.15 0.70 ± 0.52 0.13 ± 0.07

11.47 ± 7.87 12.70 ± 4.29 6.58 ± 1.90

0.07 ± 0.07 0.50 ± 0.40 -
5.87 ± 2.81 0.10 ± 0.10 -

- 0.20 ± 0.13 0.04 ± 0.04
1.40 ± 0.52 0.50 ± 0.17 2.13 ± 0.98
5.60 ± 2.76 4.40 ± 2.67 2.46 ± 0.53

- - 0.08 ± 0.06
1.87 ± 0.79 - 0.04 ± 0.04
1.73 ± 0.80 1.10 ± 0.64 0.13 ± 0.09
0.20 ± 0.10 0.30 ± 0.21 0.46 ± 0.23
10.67 ± 3.89 1.80 ± 1.04 0.38 ± 0.16
0.07 ± 0.07 0.40 ± 0.40 0.04 ± 0.04

23.60 ± 14.12 20.60 ± 11.41 2.71 ± 1.05
- - 0.04 ± 0.04

0.40 ± 0.19 0.30 ± 0.21 0.13 ± 0.09
1.33 ± 0.33 2.00 ± 0.41

- 1.00 ± 0.00 -
0.13 ± 0.13 - 0.04 ± 0.04
0.53 ± 0.32 0.20 ± 0.20 0.08 ± 0.06

- - 0.21 ± 0.17
0.40 ± 0.21 - 0.13 ± 0.13
1.00 ± 0.00 - -
0.20 ± 0.20 0.3 ± 0.15 0.25 ± 0.14

Very low 
human 

influence

 Mild 
contamination

Moderate 
contamination

Brachychthonius berlesei (Willmann, 1928)
Liochthonius brevis (Michael, 1888)
Liochthonius furcillatus (Willmann, 1942)
Hypochthonius rufulus (C.L. Koch, 1835)
Eniochthonius minutissimus (Berlese, 1903)
Eulohmannia ribagai (Berlese, 1910)
Phthiracarus ferrugineus (C.L. Koch, 1841)
Phthiracarus globosus (C.L. Koch, 1841)
Phthiracarus laevigatus (C.L. Koch, 1844)
Steganacarus applicatus (Sellnick, 1920)
Steganacarus (Tropacarus) carinatus (C.L. Koch, 
1841)
Steganacarus magnus (Nicolet, 1855)
Steganacarus (Atropacarus) striculus (C.L. Koch, 
1835)
Euphthiracarus cribrarius (Berlese, 1904)
Microtritia minima (Berlese, 1904)
Rhysotritia ardua (C.L. Koch, 1841)
Protoribotritia aberrans (Märkel & Meyer 1959)
Platynothrus peltifer (C.L. Koch, 1839)
Heminothrus longisetosus (Willmann, 1925)
Nothrus borussicus (Sellnick, 1928)
Nothrus palustris (C.L. Koch, 1839)
Nothrus pratensis (Sellnick, 1928)
Nothrus silvestris (Nicolet, 1855)
Malaconothrus monodactylus (Michael, 1888)
Nanhermannia nana (Nicolet, 1855)
Hermannia gibba (C.L. Koch, 1839)
Hermanniella dolosa (Grandjean, 1931)
Metabelba spp (Grandjean, 1936)
Belba spp (von Heyden, 1926)
Damaeus gracilipes (Kulczynski, 1902)
Spatiodamaeus verticillipes (Nicolet, 1855)
Cepheus cepheiformis (Nicolet, 1855)
Caleremaeus monilipes (Michael, 1882)
Liacarus spp (Michael, 1898)
Adoristes ovatus (C.L. Koch, 1839)
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Species

- 0.20 ± 0.13 -
1.07 ± 0.51 - 0.04 ± 0.04
1.00 ± 0.00 - -
0.07 ± 0.07 - 0.08 ± 0.06

- - 0.25 ± 0.14
0.47 ± 0.29 - 0.04 ± 0.04

12.27 ± 5.89 - 0.04 ± 0.04
1.07 ± 0.75 - 0.08 ± 0.08
8.47 ± 8.33 14.80 ± 5.66 6.00 ± 3.15

- - 0.04 ± 0.04
42.87 ± 12.83 7.00 ± 3.72 0.29 ± 0.19

0.07 ± 0.07 2.50 ± 1.13 3.17 ± 1.27

3.00 ± 1.46 29.60 ± 11.18 11.75 ± 4.34
6.33 ± 2.84 0.20 ± 0.13 1.08 ± 0.51
0.73 ± 0.37 0.30 ± 0.30 2.08 ± 0.84

- 0.10 ± 0.10 0.08 ± 0.06
- - 0.04 ± 0.04

0.13 ± 0.09 0.10 ± 0.10 0.13 ± 0.09
0.07 ± 0.07 0.50 ± 0.17 2.08 ± 1.49
0.13 ± 0.13 0.80 ± 0.47 3.04 ± 0.70
1.00 ± 0.50 0.10 ± 0.10 0.13 ± 0.13
0.13 ± 0.09 0.40 ± 0.40 0.13 ± 0.13
0.53 ± 0.24 0.90 ± 0.64 0.96 ± 0.49
3.87 ± 1.15 0.10 ± 0.10 0.29 ± 0.15
1.73 ± 0.63 7.50 ± 5.00 3.75 ± 1.80
2.47 ± 1.15 - 0.04 ± 0.04

- 0.10 ± 0.10 0.13 ± 0.07
17.93 ± 9.16 0.20 ± 0.20 0.79 ± 0.51
0.20 ± 0.20 0.20 ± 0.20 0.50 ± 0.27
0.07 ± 0.07 0.10 ± 0.10 0.04 ± 0.04

- - 0.04 ± 0.04
0.53 ± 0.17 0.60 ± 0.43 0.83 ± 0.50
0.13 ± 0.13 - 1.79 ± 1.37
0.40 ± 0.40 0.40 ± 0.22 0.54 ± 0.19
0.07 ± 0.07 1.10 ± 0.89 0.42 ± 0.18
0.27 ± 0.12 - 0.04 ± 0.04
0.93 ± 0.45 0.40 ± 0.40 0.08 ± 0.06

- 0.20 ± 0.20 0.25 ± 0.17
0.27 ± 0.21 - 0.04 ± 0.04
0.87 ± 0.27 0.10 ± 0.10 0.17 ± 0.10
0.40 ± 0.29 0.40 ± 0.31 -

Very low 
human 

influence

 Mild 
contamination

Moderate 
contamination

Xenillus tegeocranus (Hermann, 1804)
Astegistes pilosus (C.L. Koch, 1840)
Ceratoppia spp (Berlese, 1908)
Gustavia microcephala (Nicolet, 1855)
Carabodes areolatus (Berlese, 1916)
Carabodes labyrinthicus (Michael,1879)
Carabodes rugosior (Berlese, 1916)
Carabodes willmanni (Bernini, 1975)
Conchogneta traegardhi (Forsslund, 1947)
Dissorhina ornata (Oudemans, 1900)
Oppiella (Rhinoppia) hygrophila (Mahunka, 1987)
Oppiella (Moritzoppia) translamellata (Willmann, 
1923)
Oppiella nova (Oudemans, 1902)
Tectocepheus minor (Berlese, 1903)
Tectocepheus velatus velatus (Michael, 1880)
Eupelops acromios (Hermann, 1804)
Eupelops hirtus (Berlese, 1916)
Eupelops tardus (C.L. Koch, 1835)
Eupelops torulosus (C.L. Koch, 1839)
Achipteria coleoptrata (Linné, 1758)
Oribatula tibialis (Nicolet, 1855)
Liebstadia pannonica (Willmann, 1951)
Scheloribates laevigatus (C.L. Koch, 1835)
Scheloribates latipes (C.L. Koch, 1844)
Chamobates borealis (Trägårdh, 1902)
Chamobates cuspidatus (Michael, 1884)
Chamobates pusillus (Berlese, 1895)
Chamobates voigtsi (Oudemans, 1902)
Ceratozetes mediocris (Berlese, 1908)
Ceratozetes parvulus (Sellnick, 1922)
Trichoribates trimaculatus (C.L. Koch, 1835)
Euzetes globulus (Nicolet, 1855)
Minunthozetes semirufus (C.L. Koch, 1841)
Mycobates bicornis (Strenzke, 1954)
Punctoribates hexagonus (Berlese, 1908)
Galumna flagellata (Willmann, 1925)
Galumna lanceata (Oudemans, 1900)
Galumna obvia (Berlese, 1914)
Pergalumna formicaria (Berlese, 1914)
Pergalumna nervosa (Berlese, 1914)
Pilogalumna crassiclava (Berlese, 1914)
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