Mollusc successions and lithology of all profiles
Legend:
Ecological characteristics: Main ecological groups: A – woodland (in general); B – open country; C – woodland/open country; D – wetlands and aquatic habitats. Ecological groups: 1 – woodland (sensu stricto); 2 – woodland, partly semi-opened habitats; 3 – damp woodland; 4 – xeric open habitat; 5 – open habitats in general (moist meadows to steppes); 6 – predominantly dry; 7 – mesic or various; 8 – predominantly damp; 9 – wetlands, banks; 10 – aquatic habitats. 
Biostratigraphic characteristics: + – characteristic loess species; ++ – index loess species; (+) – local or occasional loess species; ! – species of warm phases; (!) – eurythermic species of warm phases; !! – index species of warm phases; G – species surviving glacial out of loess zone; (G) – dtto, as relics; M – modern (postglacial) immigrants. 
Presence in layers: 1 – number of individuals; ?1 – only an approximate determination; (1) – allochthonous (reworked) shells. Semi-quantitative estimate of species abundances (Tabs S3, S5, S9): M – mass occurrence (thousands of individuals); H – high abundance (hundreds of individuals); X – intermediate abundance (tens of individuals); L – low abundance (5–10 speciems); R – rare occurrence (1–4 specimens).

Table S1 Mollusc assemblages of separate layers of the Kobyla Quarry in the Bohemian Karst. Layer number related to Fig. S1. 
	Ecol. group
	Biostr. index
	Mollusc species
	Layers

	
	
	 
	1
	 
	2
	 
	3
	 
	4
	 
	5
	 
	6
	 
	7
	 
	8
	 
	9

	A
	1
	!
	Acanthinula aculeata 
	136
	 
	176
	 
	151
	 
	124
	 
	27
	 
	7
	 
	3
	 
	1
	 
	 

	
	
	!
	Aegopinella pura 
	342
	 
	529
	 
	505
	 
	280
	 
	27
	 
	6
	 
	10
	 
	1
	 
	 

	
	
	!
	Clausilia cruciata 
	 
	 
	1
	 
	7
	 
	2
	 
	2
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Cochlodina laminata 
	70
	 
	104
	 
	160
	 
	181
	 
	45
	 
	11
	 
	8
	 
	2
	 
	 

	
	
	(G)
	Discus ruderatus 
	17
	 
	15
	 
	86
	 
	154
	 
	190
	 
	196
	 
	51
	 
	193
	 
	 

	
	
	!
	Ena montana 
	9
	 
	6
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Helicodonta obvoluta 
	22
	 
	34
	 
	10
	 
	3
	 
	1
	 
	1
	 
	 
	 
	 
	 
	 

	
	
	!
	Isognomostoma isognomostomos 
	27
	 
	21
	 
	6
	 
	2
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 

	
	
	!!
	Macrogastra densestriata 
	 
	 
	2
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Macrogastra plicatula 
	2
	 
	2
	 
	2
	 
	4
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 

	
	
	!
	Merdigera obscura 
	17
	 
	24
	 
	60
	 
	99
	 
	57
	 
	6
	 
	3
	 
	 
	 
	 

	
	
	!
	Monachoides incarnatus 
	115
	 
	196
	 
	82
	 
	41
	 
	6
	 
	4
	 
	8
	 
	1
	 
	 

	
	
	!
	Petasina unidentata bohemica 
	?1
	 
	2
	 
	3
	 
	8
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	
	
	!
	Platyla polita 
	 
	 
	2
	 
	7
	 
	6
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Sphyradium doliolum 
	1
	 
	4
	 
	46
	 
	48
	 
	3
	 
	1
	 
	2
	 
	1
	 
	 

	
	
	(!)
	Vertigo pusilla 
	21
	 
	23
	 
	64
	 
	81
	 
	19
	 
	3
	 
	3
	 
	9
	 
	 

	
	
	!
	Vitrea diaphana 
	 
	 
	 
	 
	2
	 
	1
	 
	2
	 
	 
	 
	 
	 
	 
	 
	 

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	2
	!
	Aegopinella minor
	355
	 
	966
	 
	566
	 
	453
	 
	68
	 
	12
	 
	19
	 
	 
	 
	 

	
	
	!
	Alinda biplicata 
	184
	 
	240
	 
	220
	 
	135
	 
	10
	 
	?1
	 
	13
	 
	 
	 
	 

	
	
	(+)
	Arianta arbustorum 
	?1
	 
	?1
	 
	?1
	 
	 
	 
	19
	 
	11
	 
	 
	 
	 
	 
	 

	
	
	!
	Cepaea hortensis 
	10
	 
	9
	 
	2
	 
	6
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 

	
	
	!
	Discus rotundatus 
	64
	 
	120
	 
	106
	 
	112
	 
	7
	 
	 
	 
	1
	 
	 
	 
	 

	
	
	(!)
	Fruticicola fruticum 
	14
	 
	18
	 
	21
	 
	37
	 
	39
	 
	8
	 
	4
	 
	?2
	 
	 

	
	
	!
	Helix pomatia 
	6
	 
	2
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	 
	Limax sp.
	3
	 
	12
	 
	10
	 
	7
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	(G)
	Semilimax kotulae 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2
	 
	5
	 
	19
	 
	 

	
	
	(+)
	Vitrea crystallina 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	3
	 
	 
	 
	1

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	3
	!
	Macrogastra ventricosa 
	?2
	 
	5
	 
	6
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	B
	4
	(+)
	Granaria frumentum 
	1
	 
	5
	 
	3
	 
	6
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	+
	Helicopsis striata 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	?1
	 
	4
	 
	6
	 
	 

	
	
	+
	Chondrina avenacea 
	7
	 
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	(+)
	Chondrula tridens 
	 
	 
	2
	 
	2
	 
	6
	 
	6
	 
	4
	 
	4
	 
	 
	 
	 

	
	
	+
	Pupilla sterrii 
	 
	 
	 
	 
	 
	 
	1
	 
	?1
	 
	?2
	 
	?4
	 
	 
	 
	 

	
	
	(+)
	Pupilla triplicata 
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	5
	++
	Columella columella 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	?6
	 
	23
	 
	213
	 
	 

	
	
	(!)
	Euomphalia strigella 
	16
	 
	14
	 
	17
	 
	29
	 
	30
	 
	5
	 
	2
	 
	 
	 
	 

	
	
	++
	Pupilla loessica 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 
	?3
	 
	763

	
	
	(!)
	Truncatellina cylindrica 
	4
	 
	2
	 
	 
	 
	12
	 
	35
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	(+)
	Vallonia costata 
	49
	 
	44
	 
	587
	 
	1570
	 
	1574
	 
	181
	 
	62
	 
	203
	 
	8

	
	
	 
	Vallonia excentrica 
	 
	 
	 
	 
	 
	 
	 
	 
	?1
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	G
	Vallonia pulchella 
	3
	 
	3
	 
	6
	 
	27
	 
	66
	 
	24
	 
	20
	 
	12
	 
	 

	
	
	++
	Vallonia tenuilabris 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	18
	 
	2
	 
	 
	 
	 

	
	
	(G)
	Vertigo pygmaea 
	1
	 
	4
	 
	4
	 
	 
	 
	6
	 
	1
	 
	3
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	C
	6
	!
	Bulgarica nitidosa 
	4
	 
	12
	 
	22
	 
	25
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	
	
	(!)
	Cochlicopa lubricella 
	6
	 
	4
	 
	50
	 
	96
	 
	52
	 
	21
	 
	14
	 
	23
	 
	 

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	7
	(+)
	Clausilia dubia 
	1
	 
	2
	 
	 
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 

	
	
	(+)
	Cochlicopa lubrica 
	 
	 
	 
	 
	 
	 
	 
	 
	?3
	 
	27
	 
	89
	 
	356
	 
	?1

	
	
	(+)
	Euconulus fulvus 
	9
	 
	18
	 
	25
	 
	24
	 
	16
	 
	10
	 
	11
	 
	35
	 
	1

	
	
	!
	Helicigona lapicida 
	20
	 
	29
	 
	2
	 
	1
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 

	
	
	!
	Laciniaria plicata 
	 
	 
	2
	 
	?1
	 
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	(+)
	Limacidae
	13
	 
	23
	 
	11
	 
	6
	 
	12
	 
	16
	 
	2
	 
	3
	 
	 

	
	
	(+)
	Perpolita hammonis 
	3
	 
	7
	 
	23
	 
	81
	 
	109
	 
	40
	 
	33
	 
	97
	 
	?2

	
	
	(+)
	Punctum pygmaeum 
	179
	 
	40
	 
	93
	 
	153
	 
	94
	 
	30
	 
	27
	 
	125
	 
	 

	
	
	+
	Trochulus sericeus 
	 
	 
	 
	 
	?2
	 
	 
	 
	10
	 
	13
	 
	35
	 
	132
	 
	 

	
	
	G
	Vertigo cf. arctica 
	 
	 
	 
	 
	 
	 
	 
	 
	1
	 
	 
	 
	3
	 
	19
	 
	 

	
	
	G
	Vertigo alpestris 
	2
	 
	2
	 
	?1
	 
	1
	 
	 
	 
	5
	 
	8
	 
	67
	 
	 

	
	
	!
	Vitrea contracta 
	25
	 
	40
	 
	49
	 
	27
	 
	3
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	(G)
	Vitrina pellucida 
	5
	 
	 
	 
	3
	 
	6
	 
	5
	 
	2
	 
	 
	 
	5
	 
	 

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	8
	!
	Carychium tridentatum 
	142
	 
	143
	 
	589
	 
	513
	 
	45
	 
	8
	 
	10
	 
	5
	 
	 

	
	
	(!)
	Columella edentula 
	6
	 
	1
	 
	2
	 
	6
	 
	2
	 
	?2
	 
	?4
	 
	?5
	 
	 

	
	
	(G)
	Perpolita petronella 
	 
	 
	 
	 
	2
	 
	11
	 
	11
	 
	1
	 
	 
	 
	 
	 
	 

	
	
	(G)
	Vertigo substriata 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	8
	 
	3
	 
	 
	 
	 

	Number of specimens
	1895
	 
	2877
	 
	3594
	 
	4387
	 
	2587
	 
	670
	 
	490
	 
	1506
	 
	773

	Number of species
	37
	 
	43
	 
	41
	 
	43
	 
	33
	 
	33
	 
	36
	 
	21
	 
	4
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Fig. S1 Kobyla Quarry, west part – lithology of deposits in rock-shelter (Ložek, 1989)
1 – dark brown humus-rich loam with numerous roots; 2 – dark brown humus-rich loam with coarse peds; 3 –brown loam with numerous humic infiltrations; 4 – grayish brown calcareous loam with CaCO3 efflorescences; 5 – brown loan with numerous CaCO3 efflorescences; 6 – dark brown loam; very dark grayish humic loam with numerous charcoals; 8 – dark grayish brown loam, less humic, numerous charcoals; 9 – light brown (dark ochreous) loam with intercalations of fine angular debris and diffuse lenses, scattered blocks
Table S2. Mollusc assemblages of separate layers of the Zlatná site in the Danube lowland. Layer number related to Fig. S2. Legends to ecological and biostratigraphic characteristics, and species presence in layers see above.
	Ecol. group
	Biostr. index
	Mollusc species
	Layers

	
	
	
	1
	 
	2
	 
	31
	 
	32
	 
	33

	A
	1
	(G)
	Discus ruderatus 
	 
	 
	 
	 
	 
	 
	9
	 
	57

	
	
	!
	Ena montana 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	
	
	(!)
	Vertigo pusilla 
	 
	 
	 
	 
	 
	 
	 
	 
	1

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	2
	 
	Aegopinella sp.
	 
	 
	 
	 
	 
	 
	 
	 
	1

	
	
	(+)
	Arianta arbustorum 
	 
	 
	 
	 
	6
	 
	19
	 
	105

	
	
	!
	Cepaea hortensis 
	1
	 
	 
	 
	2
	 
	 
	 
	 

	
	
	 
	Clausiliidae
	1
	 
	 
	 
	 
	 
	 
	 
	1

	
	
	(!)
	Fruticicola fruticum 
	 
	 
	 
	 
	?1
	 
	30
	 
	111

	
	
	!
	Helix pomatia 
	 
	 
	1
	 
	 
	 
	?1
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	B
	4
	!!
	Cepaea vindobonensis 
	1
	 
	1
	 
	 
	 
	 
	 
	 

	
	
	(+)
	Granaria frumentum 
	5
	 
	4
	 
	 
	 
	 
	 
	1

	
	
	+
	Helicopsis striata 
	10
	 
	1
	 
	 
	 
	 
	 
	 

	
	
	(+)
	Chondrula tridens 
	39
	 
	19
	 
	8
	 
	21
	 
	8

	
	
	M
	Xerolenta obvia 
	2
	 
	 
	 
	 
	 
	 
	 
	 

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	5
	+
	Pupilla muscorum 
	44
	 
	 
	 
	 
	 
	 
	 
	2

	
	
	(!)
	Truncatellina cylindrica )
	1
	 
	 
	 
	 
	 
	 
	 
	1

	
	
	(+)
	Vallonia costata 
	14
	 
	 
	 
	5
	 
	81
	 
	656

	
	
	G
	Vallonia pulchella 
	14
	 
	 
	 
	 
	 
	115
	 
	140

	
	
	(G)
	Vertigo pygmaea 
	 
	 
	 
	 
	 
	 
	10
	 
	18

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	C
	6
	(!)
	Cochlicopa lubricella 
	3
	 
	 
	 
	 
	 
	20
	 
	7

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	7
	 
	Agriolimacidae/Limacidae
	 
	 
	 
	 
	3
	 
	7
	 
	8

	
	
	(+)
	Clausilia dubia 
	 
	 
	 
	 
	 
	 
	3
	 
	33

	
	
	(+)
	Cochlicopa lubrica 
	 
	 
	 
	 
	25
	 
	66
	 
	149

	
	
	(+)
	Euconulus fulvus 
	 
	 
	 
	 
	1
	 
	9
	 
	26

	
	
	(+)
	Perpolita hammonis 
	 
	 
	 
	 
	 
	 
	4
	 
	12

	
	
	(+)
	Punctum pygmaeum 
	 
	 
	 
	 
	4
	 
	76
	 
	95

	
	
	+
	Trochulus striolatus danubialis 
	 
	1
	 
	8
	 
	26
	 
	29

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	8
	+
	Succinella oblonga 
	 
	 
	 
	 
	8
	 
	47
	 
	53

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	D
	9
	 
	Oxyloma elegans 
	 
	 
	 
	 
	 
	 
	 
	 
	5

	
	
	(+)
	Pseudotrichia rubiginosa 
	 
	 
	2
	 
	29
	 
	96
	 
	32

	
	
	(+)
	Succinea putris 
	 
	 
	 
	 
	19
	 
	105
	 
	 

	
	
	 
	Succinea/Oxyloma
	 
	 
	 
	 
	 
	 
	 
	 
	44

	
	
	(+)
	Zonitoides nitidus 
	 
	 
	 
	 
	36
	 
	162
	 
	59

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	10
	(+)
	Anisus spirorbis 
	 
	 
	9
	 
	62
	 
	17
	 
	6

	
	
	(+)
	Aplexa hypnorum 
	 
	 
	 
	 
	 
	 
	1
	 
	 

	
	
	 
	Bithynia troschelii 
	1
	 
	4
	 
	36
	 
	7
	 
	4

	
	
	(+)
	Galba truncatula 
	 
	 
	 
	 
	1
	 
	10
	 
	6

	
	
	G
	Gyraulus acronicus 
	 
	 
	 
	 
	 
	 
	1
	 
	 

	
	
	 
	Pisidium sp.
	 
	 
	1
	 
	1
	 
	 
	 
	 

	
	
	(+)
	Planorbis planorbis 
	 
	 
	 
	 
	3
	 
	1
	 
	2

	
	
	 
	Segmentina nitida 
	 
	 
	2
	 
	10
	 
	1
	 
	1

	
	
	 
	Stagnicola agg.
	 
	 
	 
	 
	9
	 
	8
	 
	 

	
	
	 
	Valvata cristata 
	2
	 
	 
	 
	9
	 
	 
	 
	1

	
	
	 
	Valvata macrostoma 
	 
	 
	6
	 
	109
	 
	19
	 
	7

	Number of specimens
	137
	 
	50
	 
	381
	 
	956
	 
	1629

	Number of species
	13
	 
	11
	 
	19
	 
	26
	 
	30
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Fig. S2 Zlatná na Ostrove – lithology of the floodplain terrace of the Danube River

1 – black humic crumbly calcareous loam (carbonate chernozem); 2 – yellowish grey slightly humic loam (A/C-horizon of the topsoil); 3 – pale yellowish grey calcareous loam, rich in molluscan shells (sampled  in three levels); 4 – yellowish grey very fine loamy sand; 5 – yellowish grey fine sand with pale brownish streaks; 6 – like 5, numerous intercalations of grey silt with orange-coloured skirting; 7 – as 5, but deeper grey

Table S3. Mollusc assemblages of separate layers of the Stankovany site in the Fatra Mts. Layer number related to Fig. S3. Legends to ecological and biostratigraphic characteristics, and species presence in layers see above.
	Ecol. group
	Biostr. index
	Mollusc species
	Layers

	
	
	 
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12a
	12b
	13

	A
	1
	!
	Acanthinula aculeata 
	L
	L
	L
	L
	L
	R
	L
	 
	 
	L
	R
	 
	R
	R

	
	
	!
	Acicula parcelineata 
	 
	 
	R
	 
	L
	L
	L
	L
	 
	 
	 
	 
	R
	 

	
	
	!
	Aegopinella nitens 
	 
	L
	L
	L
	L
	R
	L
	?L
	 
	 
	?L
	 
	 
	?L

	
	
	!
	Aegopinella pura 
	L
	X
	L
	X
	X
	X
	L
	L
	L
	R
	L
	 
	 
	L

	
	
	!
	Argna bielzi 
	 
	L
	L
	R
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Clausilia cruciata 
	 
	 
	 
	 
	 
	 
	R
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Cochlodina laminata 
	 
	L
	?L
	 
	?R
	 
	R
	 
	?L
	 
	R
	 
	 
	?R

	
	
	!
	Daudebardia brevipes 
	R
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Daudebardia rufa 
	 
	R
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	!!
	Discus perspectivus 
	 
	L
	L
	R
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	(G)
	Discus ruderatus 
	 
	 
	 
	 
	 
	 
	L
	L
	L
	 
	L
	 
	L
	R

	
	
	!
	Ena montana 
	L
	R
	 
	 
	 
	R
	 
	L
	L
	 
	L
	 
	L
	R

	
	
	(G)
	Eucobresia nivalis 
	 
	R
	R
	 
	 
	L
	R
	R
	R
	 
	?R
	 
	 
	 

	
	
	(!)
	Faustina faustina 
	L
	L
	L
	L
	L
	R
	L
	L
	 
	?L
	L
	 
	 
	L

	
	
	!
	Isognomostoma isognomostomos 
	R
	L
	R
	L
	L
	R
	L
	 
	R
	 
	R
	 
	 
	L

	
	
	!
	Macrogastra latestriata 
	R
	 
	 
	 
	 
	 
	?R
	 
	 
	 
	?R
	 
	 
	 

	
	
	!
	Macrogastra plicatula 
	 
	 
	 
	 
	L
	 
	 
	?L
	R
	 
	 
	 
	 
	 

	
	
	!
	Monachoides incarnatus 
	L
	L
	R
	R
	L
	L
	 
	 
	 
	 
	L
	 
	 
	 

	
	
	(G)
	Oxychilus depressus 
	 
	L
	R
	L
	L
	L
	L
	L
	 
	 
	R
	 
	 
	 

	
	
	!
	Petasina unidentata unidentata 
	R
	L
	L
	 
	L
	L
	R
	L
	 
	 
	 
	 
	 
	 

	
	
	!
	Platyla polita 
	L
	L
	L
	L
	L
	L
	L
	L
	X
	 
	X
	R
	 
	L

	
	
	!
	Ruthenica filograna 
	 
	 
	L
	L
	L
	L
	L
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Sphyradium doliolum 
	 
	L
	L
	 
	R
	L
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	(!)
	Vertigo pusilla 
	 
	R
	L
	L
	L
	R
	L
	L
	L
	 
	 
	 
	 
	R

	
	
	!
	Vitrea diaphana 
	L
	L
	L
	R
	L
	X
	L
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Vitrea transsylvanica 
	 
	 
	R
	 
	 
	R
	 
	L
	L
	 
	L
	 
	 
	R

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	2
	!
	Aegopinella cf. minor 
	 
	 
	 
	 
	 
	 
	 
	L
	R
	 
	L
	 
	 
	 

	
	
	!
	Alinda biplicata 
	L
	R
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	(+)
	Arianta arbustorum 
	L
	L
	L
	L
	L
	R
	L
	L
	X
	H
	L
	?R
	 
	L

	
	
	!
	Cepaea hortensis 
	 
	 
	 
	R
	L
	R
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	(G)
	Cochlodina cerata cerata 
	 
	 
	 
	 
	 
	 
	 
	R
	 
	 
	 
	 
	?L
	 

	
	
	!
	Discus rotundatus 
	 
	L
	 
	 
	L
	R
	L
	 
	L
	 
	 
	 
	 
	 

	
	
	!
	Helix pomatia 
	L
	L
	L
	R
	 
	 
	 
	 
	 
	 
	R
	 
	 
	?R

	
	
	(+)
	Vitrea crystallina 
	 
	X
	X
	X
	H
	X
	X
	X
	X
	L
	X
	L
	L
	X

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	3
	!
	Macrogastra tumida 
	R
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Macrogastra ventricosa 
	R
	L
	L
	R
	L
	L
	?R
	 
	 
	 
	 
	 
	R
	 

	
	
	(G)
	Monachoides vicinus 
	L
	L
	 
	L
	L
	L
	L
	L
	L
	 
	 
	 
	?R
	 

	
	
	G
	Perforatella bidentata 
	R
	L
	 
	 
	 
	 
	R
	L
	X
	R
	?R
	 
	 
	R

	
	
	!
	Urticicola umbrosus 
	 
	 
	 
	R
	 
	 
	 
	 
	 
	 
	?R
	 
	 
	 

	
	
	(+)
	Vestia turgida 
	L
	L
	L
	R
	 
	 
	 
	?R
	 
	 
	 
	 
	 
	?R

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	B
	4
	M
	Candidula unifasciata 
	H
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	M
	Cecilioides acicula 
	 
	 
	 
	 
	 
	(R)
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	(+)
	Granaria frumentum 
	L
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	5
	+
	Pupilla muscorum 
	R
	(R)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	(!)
	Truncatellina cylindrica 
	X
	(R)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	(+)
	Vallonia costata 
	H
	X
	X
	X
	X
	L
	L
	L
	 
	L
	X
	 
	 
	L

	
	
	G
	Vallonia pulchella 
	 
	L
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	C
	7
	(+)
	Agriolimacidae/Limacidae L
	
	
	
	
	
	
	L
	
	
	
	
	
	

	
	
	(+)
	Clausilia dubia 
	 
	
	
	R
	
	L
	R
	L
	L
	L
	R
	
	
	

	
	
	(+)
	Cochlicopa lubrica 
	R
	
	
	L
	L
	X
	L
	L
	L
	L
	L
	L
	L
	L

	
	
	(+)
	Euconulus sp.
	 
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	(+)
	Orcula dolium 
	L 
	L
	L
	R
	L
	L
	
	L
	L
	
	L
	
	
	L

	
	
	(+)
	Perpolita hammonis 
	
	L
	
	
	
	R
	R
	
	X
	L
	R
	
	
	

	
	
	(+)
	Plicuteria lubomirskii 
	L
	R
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	(+)
	Punctum pygmaeum 
	R
	L
	L
	
	L
	R
	L
	L
	L
	
	
	
	
	L

	
	
	G
	Vertigo alpestris 
	 
	
	
	
	
	
	L
	L
	L
	
	
	
	
	

	
	
	!
	Vitrea contracta 
	 
	L 
	 
	 
	 
	 
	L
	R
	
	 
	 
	 
	 
	 

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	8
	!
	Carychium tridentatum 
	R
	X
	X
	L
	X
	X
	X
	X
	X
	L
	X
	R
	X
	X

	
	
	(!)
	Columella edentula 
	 
	 
	L
	 
	R
	L
	L
	 
	L
	L
	 
	 
	 
	 

	
	
	+
	Succinella oblonga 
	 
	 
	L
	 
	L
	L
	L
	L
	L
	X
	X
	L
	L
	X

	
	
	!
	Trochulus villosulus 
	 
	L
	 
	L
	L
	L
	L
	L
	L
	L
	L
	?R
	L
	L

	
	
	(G)
	Vertigo angustior 
	 
	 
	 
	 
	 
	 
	R
	 
	L
	 
	?R
	 
	 
	 

	
	
	(G)
	Vertigo substriata 
	 
	 
	L
	R
	 
	 
	L
	L
	L
	 
	L
	 
	L
	L

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	D
	9
	G
	Carychium minimum 
	 
	R
	 
	 
	 
	R
	R
	L
	X
	X
	L
	L
	L
	L

	
	
	(G)
	Succinea/Oxyloma sp.
	 
	R
	R
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	(G)
	Vertigo antivertigo 
	 
	L
	 
	 
	 
	 
	R
	L
	L
	L
	 
	R
	 
	 

	
	
	(+)
	Zonitoides nitidus 
	 
	L
	L
	L
	 
	 
	L
	L
	X
	L
	L
	L
	L
	L

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	10
	(G)
	Bythinella austriaca agg.
	L
	X
	X
	X
	X
	H
	H
	H
	H
	H
	X
	M
	H
	X

	
	
	(+)
	Galba truncatula 
	 
	L
	L
	 
	L
	L
	 
	L
	L
	 
	L
	L
	 
	L

	
	
	(+)
	Pisidium casertanum 
	 
	 
	 
	 
	 
	 
	 
	 
	L
	R
	 
	?L
	L
	X

	
	
	 
	Pisidium personatum 
	 
	 
	 
	 
	R
	 
	 
	 
	L
	 
	 
	 
	L
	 

	Number of species
	30
	41
	34
	30
	34
	35
	37
	32
	32
	16
	26
	9
	15
	25
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Fig. S3 Stankovany, Škútová valley – lithology of tufa deposit (Ložek, 2009)

1 – dark brownish grey humic loam with tufa concretions; 2 – brownish grey more or less loamy granular tufa; 3 – pale grayish brown, partly reworked coarse granular tufa with rusty spots; 4 – limestone and marlstone rubble with intercalations of yellowish grey coarse granular tufa, reddish brown limonic streaks; fluvial character at the basis; 5 – whitish grey fine-grained tufa with limonic streaks; 6 – whitish medium grained tufa, intercalations of reworked tufa concretions and limestone rubble; 7 – grey coarser granular tufa with black surface zone; 8 – whitish grey fine grained tufa; 9 – a) pale greish yellow tufa with brownish, whitish and rusty streaks, b) indurate tufa with black pore coatings, c) lenses of whitish fine-grained tufa; 10 – streaks and lenses of coarser pale yellow and white finer granular tufa, dark brown and rusty streaks of fen alm, fine (1 cm) tufa concretions; 11 – black, pale brown. rusty concretions; 12 – a) lenses like 11 alternating with dark brownish grey humic alm streaks, b) lens of yellowish white alm with pale brown – orange streaks; 13 – like 11, pale brown, rusty concretions; 14 – blackish brown fen horizon, plant remains; 15 – blackish brown clay, plant remains, basal rubble zone; 16 – limestone and marlstone scree with dark olive grey clayey matrix; 17 – like 16. pale matrix; B – corroded block of solid Pleistocene travertine. Note: erosion of tufa body corresponds to the layer 2

Table S4. Mollusc assemblages of separate layers of the Brálie site in the Drieňov area. Layer number related to Fig. S4. Legends to ecological and biostratigraphic characteristics, and species presence in layers see above.
	Ecol. group
	Biostr. index
	Mollusc species
	Layers

	
	
	 
	1
	 
	2a
	 
	2b
	 
	3
	 
	4
	 
	5
	 
	6
	 
	7

	A
	1
	!
	Acanthinula aculeata 
	1
	 
	1
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Cochlodina laminata 
	1
	 
	1
	 
	5
	 
	3
	 
	9
	 
	5
	 
	 
	 
	 

	
	
	(!)
	Faustina faustina 
	 
	 
	 
	 
	?1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Monachoides incarnatus 
	 
	 
	1
	 
	?1
	 
	?1
	 
	 
	 
	1
	 
	?1
	 
	 

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	2
	!
	Aegopinella minor 
	2
	 
	3
	 
	3
	 
	6
	 
	1
	 
	2
	 
	 
	 
	1

	
	
	!
	Alinda biplicata 
	236
	 
	390
	 
	236
	 
	148
	 
	33
	 
	15
	 
	1
	 
	2

	
	
	(+)
	Arianta arbustorum 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1
	 
	 

	
	
	(!)
	Fruticicola fruticum 
	 
	 
	1
	 
	 
	 
	 
	 
	1
	 
	2
	 
	2
	 
	1

	
	
	!
	Helix pomatia 
	?1
	 
	?1
	 
	?2
	 
	1
	 
	 
	 
	?1
	 
	 
	 
	 

	
	
	!
	Oxychilus glaber 
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	3
	(G)
	Monachoides vicinus 
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	(+)
	Vestia turgida 
	 
	 
	 
	 
	2
	 
	 
	 
	?1
	 
	 
	 
	 
	 
	?1

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	B
	4
	!!
	Cepaea vindobonensis 
	12
	 
	14
	 
	21
	 
	10
	 
	7
	 
	4
	 
	2
	 
	1

	
	
	(+)
	Granaria frumentum 
	566
	 
	683
	 
	999
	 
	802
	 
	455
	 
	153
	 
	46
	 
	9

	
	
	(+)
	Chondrula tridens 
	13
	 
	20
	 
	12
	 
	8
	 
	11
	 
	23
	 
	19
	 
	13

	
	
	M
	Oxychilus inopinatus 
	1
	 
	3
	 
	11
	 
	4
	 
	2
	 
	?1
	 
	 
	 
	 

	
	
	(+)
	Pupilla triplicata 
	3
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	(G)
	Pyramidula pusilla 
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	5
	(!)
	Euomphalia strigella 
	3
	 
	8
	 
	12
	 
	14
	 
	12
	 
	11
	 
	6
	 
	3

	
	
	+
	Pupilla muscorum 
	1
	 
	?1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	(!)
	Truncatellina cylindrica 
	13
	 
	27
	 
	6
	 
	12
	 
	3
	 
	1
	 
	2
	 
	 

	
	
	(+)
	Vallonia costata 
	51
	 
	95
	 
	29
	 
	2
	 
	2
	 
	 
	 
	1
	 
	 

	
	
	G
	Vallonia pulchella 
	58
	 
	68
	 
	18
	 
	9
	 
	2
	 
	3
	 
	?1
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	C
	6
	(!)
	Cochlicopa lubricella 
	7
	 
	2
	 
	3
	 
	2
	 
	1
	 
	 
	 
	 
	 
	1

	
	
	(+)
	Limacidae
	2
	 
	11
	 
	8
	 
	5
	 
	1
	 
	3
	 
	 
	 
	 

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	7
	!
	Balea perversa 
	36
	 
	18
	 
	3
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	(+)
	Clausilia dubia 
	52
	 
	99
	 
	96
	 
	57
	 
	31
	 
	29
	 
	44
	 
	50

	
	
	(+)
	Orcula dolium 
	 
	 
	1
	 
	5
	 
	4
	 
	8
	 
	14
	 
	18
	 
	9

	
	
	!
	Vitrea contracta 
	 
	 
	 
	 
	1
	 
	2
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	D
	10
	 
	Unionidae
	 
	 
	1
	 
	2
	 
	1
	 
	2
	 
	1
	 
	1
	 
	1

	Number of specimens
	1056
	 
	1436
	 
	1465
	 
	1084
	 
	578
	 
	263
	 
	142
	 
	90


	Number of species
	17
	 
	19
	 
	20
	 
	16
	 
	15
	 
	13
	 
	11
	 
	10
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Fig. S4 Brálie, Malé Kršteňany – lithology of the rock shelter fill (Darola and Ložek, 1982)
1 – black stone-free loam with mull humus, coarse crumb structure; 2 – very dark brown humus-rich loam, course crumb structure, small dolomite fragments and scattered larger stones: becoming increasingly browner with depth; 3 – very dark grayish brown porous loam with small fragments (larger stones at the top); scattered CaCO3 - efflorescences and humus infiltrations; 4 – very dark grayish brown dusty loam with numerous coarser fragments (2-5 cm) and CaCO3 – efflorescences; 5 – dark grayish brown dusty loam with small fragments; 6 – grayish ochreous dusty loam with small fragments (locally cemented by CaCO3) and scattered larger stones; 7 – ochreous compact loam with larger stones, partly cemented
Table S5. Molluscan assemblages of separate layers of the Medvedia Cave in the Slovenský Raj Mts. Layer number related to Fig. S5. Legends to ecological and biostratigraphic characteristics, and species presence in layers see above.
	Ecol. group
	Biostr. index
	Mollusc species
	Layers

	
	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	A
	1
	!
	Acanthinula aculeata 
	L
	R
	L
	L
	L
	L
	R
	 
	 
	 
	 
	 

	
	
	!
	Aegopinella pura 
	L
	L
	X
	L
	L
	X
	L
	L
	L
	 
	 
	 

	
	
	!
	Bulgarica cana 
	 
	 
	 
	 
	 
	R
	 
	R
	 
	 
	 
	 

	
	
	!
	Clausilia cruciata 
	 
	 
	 
	R
	 
	L
	R
	 
	 
	 
	 
	 

	
	
	!
	Cochlodina laminata 
	 
	 
	 
	 
	L
	 
	L
	L
	L
	 
	 
	 

	
	
	!
	Cochlodina orthostoma 
	 
	 
	 
	R
	R
	R
	 
	 
	 
	 
	 
	 

	
	
	!
	Daudebardia brevipes 
	 
	 
	R
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Daudebardia rufa 
	R
	L
	L
	R
	R
	 
	 
	 
	 
	 
	 
	 

	
	
	!!
	Discus perspectivus 
	 
	 
	 
	 
	R
	 
	R
	 
	 
	 
	 
	 

	
	
	(G)
	Discus ruderatus 
	 
	 
	 
	 
	 
	 
	 
	R
	R
	L
	 
	 

	
	
	(!)
	Faustina faustina 
	L
	L
	X
	X
	 
	X
	X
	X
	L
	R
	 
	 

	
	
	!
	Isognomostoma isognomostomos 
	 
	R
	L
	 
	R
	L
	R
	L
	L
	 
	 
	 

	
	
	!
	Macrogastra latestriata 
	 
	 
	 
	 
	?R
	L
	R
	 
	 
	 
	 
	 

	
	
	!
	Macrogastra plicatula 
	R
	R
	 
	R
	 
	 
	 
	 
	R
	 
	 
	 

	
	
	!
	Merdigera obscura 
	 
	R
	L
	R
	R
	 
	L
	L
	R
	 
	 
	 

	
	
	!
	Monachoides cf. incarnatus 
	 
	 
	L
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	(G)
	Oxychilus depressus 
	L
	L
	L
	X
	X
	H
	X
	X
	R
	R
	 
	 

	
	
	!
	Oxychilus orientalis 
	R
	 
	 
	 
	R
	R
	 
	 
	 
	 
	 
	 

	
	
	!
	Petasina unidentata unidentata 
	L
	L
	L
	L
	X
	X
	X
	L
	R
	 
	 
	 

	
	
	!
	Platyla polita 
	 
	R
	R
	X
	X
	X
	X
	L
	L
	 
	L
	 

	
	
	!
	Ruthenica filograna 
	 
	L
	L
	L
	X
	X
	X
	L
	 
	 
	 
	 

	
	
	!
	Sphyradium doliolum 
	 
	L
	L
	X
	X
	X
	L
	L
	L
	L
	 
	 

	
	
	(!)
	Vertigo pusilla 
	L
	X
	X
	X
	L
	L
	X
	L
	L
	R
	 
	 

	
	
	!
	Vestia elata 
	L
	L
	R
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Vitrea diaphana 
	 
	 
	X
	X
	X
	X
	X
	L
	L
	L
	L
	 

	
	
	!
	Vitrea subrimata 
	L
	L
	X
	X
	X
	L
	X
	R
	L
	 
	 
	 

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	2
	!
	Aegopinella minor 
	X
	X
	X
	X
	X
	X
	X
	X
	L
	L
	 
	 

	
	
	(+)
	cf. Arianta arbustorum 
	 
	 
	R
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	(G)
	Cochlodina cerata cerata 
	X
	X
	L
	X
	X
	L
	 
	L
	L
	R
	 
	 

	
	
	!
	Discus rotundatus 
	 
	 
	 
	 
	 
	 
	 
	R
	R
	 
	 
	 

	
	
	 
	Limax sp.
	R
	R
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Oxychilus glaber 
	 
	 
	L
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	3
	(G)
	Clausilia pumila 
	 
	 
	 
	R
	R
	X
	R
	L
	R
	 
	 
	 

	
	
	(G)
	Monachoides vicinus 
	R
	R
	 
	 
	R
	 
	R
	 
	 
	 
	 
	 

	
	
	(+)
	Vestia turgida 
	 
	 
	R
	X
	L
	X
	L
	L
	L
	 
	L
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	B
	4
	(G)
	Chondrina clienta 
	M
	M
	H
	X
	X
	X
	X
	X
	X
	X
	L
	L

	
	
	(G)
	Chondrina tatrica 
	M
	M
	M
	H
	H
	H
	H
	H
	H
	X
	 
	 

	
	
	+
	Pupilla sterrii 
	 
	 
	 
	 
	 
	 
	R
	R
	L
	R
	X
	L

	
	
	(+)
	Pupilla triplicata 
	 
	 
	 
	 
	 
	 
	R
	 
	 
	 
	 
	 

	
	
	(G)
	Pyramidula pusilla 
	X
	X
	X
	X
	L
	X
	X
	H
	X
	X
	X
	 

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	5
	(!)
	Euomphalia strigella 
	L
	R
	R
	R
	 
	R
	 
	L
	L
	R
	 
	 

	
	
	(!)
	Truncatellina cylindrica 
	X
	X
	X
	X
	X
	X
	X
	X
	H
	M
	X
	L

	
	
	(+)
	Vallonia costata 
	X
	X
	X
	X
	H
	X
	X
	X
	X
	X
	L
	L

	
	
	G
	Vallonia pulchella 
	X
	X
	X
	X
	X
	H
	L
	L
	L
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	C
	6
	(!)
	Cochlicopa lubricella 
	R
	R
	L
	X
	X
	X
	X
	X
	L
	 
	 
	 

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	7
	(+)
	Clausilia dubia 
	H
	H
	X
	H
	X
	X
	X
	X
	X
	X
	L
	L

	
	
	(+)
	Euconulus fulvus 
	 
	L
	L
	L
	L
	L
	L
	L
	L
	L
	 
	 

	
	
	 
	Limacidae/Agriolimacidae
	L
	R
	L
	L
	L
	 
	L
	R
	R
	R
	 
	 

	
	
	(+)
	Orcula dolium 
	H
	H
	X
	X
	X
	X
	X
	L
	L
	L
	 
	L

	
	
	(+)
	Perpolita hammonis 
	 
	 
	 
	 
	 
	 
	 
	 
	R
	L
	 
	 

	
	
	(+)
	Punctum pygmaeum 
	L
	L
	L
	L
	R
	L
	L
	L
	X
	 
	L
	 

	
	
	G
	Vertigo alpestris 
	L
	L
	X
	L
	L
	X
	X
	L
	R
	R
	R
	 

	
	
	 
	Vitrea contracta 
	L
	X
	R
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	8
	(G)
	Vertigo substriata 
	 
	 
	 
	R
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	D
	10
	(+)
	Galba truncatula 
	 
	 
	 
	 
	R
	R
	 
	 
	 
	 
	 
	 

	Number of species
	28
	33
	33
	34
	35
	35
	35
	35
	34
	19
	11
	6
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Fig. S5 Medvedia Cave – lithology of the entrance rampart (Ložek, 2012)

1 – black, very humic loam, rhizosphere; 2 – grayish brown humic loam with fine rubble (rendzina soil); 3 – paler grayish brown loam with foam sinter admixture, fine rubble; 4 – pale brown loam rich in foam sinter, coarse rubble; 5 – scree of flat block with white calcareous coatings, grey foam sinter matrix; 6 – grey to olive grey slightly loamy foam sinter, medium sized scree (5-10 cm); 7 – coarse block scree with grey foam sinter matrix; 8 – darker brownish grey loamy foam sinter with 5-10 cm fragments; 9 – like layer 8, more brown, finer rubble; 10 – grayish brown loam with foam sinter infiltrations, fine angular rubble (± 5 cm); 11 – yellowish brown loam with fine angular rubble; 12 – fine angular rubble poor in matrix

Table S6. Mollusc assemblages of separate layers of the Ohnište, Sokol Hill in the Tatry Mts. Layer number related to Fig. S6. Legends to ecological and biostratigraphic characteristics, and species presence in layers see above.
	Ecol. group
	Biostr. index
	Mollusc species
	Layers

	
	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	A
	1
	!
	Acanthinula aculeata 
	2
	1
	7
	6
	3
	4
	1
	 
	 
	 

	
	
	!
	Aegopinella pura 
	11
	24
	20
	24
	13
	9
	5
	4
	 
	 

	
	
	!
	Aegopinella nitens
	25
	33
	89
	51
	11
	15
	?2
	 
	 
	 

	
	
	!
	Causa holosericea
	22
	29
	47
	21
	 
	 
	 
	 
	 
	 

	
	
	!
	Cochlodina laminata
	?16
	9
	 
	?4
	 
	 
	 
	 
	 
	 

	
	
	!
	Cochlodina laminata/cerata
	 
	 
	35
	32
	21
	71
	60
	28
	5
	 

	
	
	!
	Cochlodina orthostoma
	1
	18
	8
	12
	5
	?3
	2
	 
	1
	2

	
	
	(G)
	Discus ruderatus 
	 
	 
	 
	 
	?1
	 
	11
	43
	9
	1

	
	
	!
	Ena montana 
	45
	173
	663
	80
	64
	32
	8
	3
	 
	 

	
	
	(G)
	Eucobresia nivalis
	19
	18
	28
	15
	5
	3
	3
	3
	 
	 

	
	
	(!)
	Faustina faustina
	20
	57
	41
	30
	15
	15
	12
	6
	1
	1

	
	
	!!
	Faustina rossmaessleri
	 
	 
	?5
	1
	 
	9
	 
	 
	 
	 

	
	
	!
	Isognomostoma isognomostomos 
	18
	29
	30
	30
	18
	15
	6
	2
	1
	1

	
	
	!
	Macrogastra latestriata
	 
	1
	3
	11
	 
	?1
	 
	 
	 
	 

	
	
	!
	Macrogastra plicatula 
	75
	62
	71
	29
	3
	 
	?4
	 
	 
	?1

	
	
	!
	Monachoides incarnatus
	6
	6
	5
	6
	 
	 
	 
	1
	1
	 

	
	
	(G)
	Oxychilus depressus
	4
	45
	100
	39
	 
	53
	9
	5
	1
	?1

	
	
	!
	Oxychilus orientalis
	1
	2
	1
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Petasina unidentata
	59
	80
	50
	39
	20
	23
	9
	6
	1
	1

	
	
	!
	Platyla polita 
	18
	36
	55
	14
	13
	6
	5
	 
	1
	 

	
	
	(!)
	Vertigo pusilla
	 
	6
	9
	2
	5
	4
	6
	2
	1
	 

	
	
	!
	Vitrea diaphana
	18
	40
	221
	62
	64
	101
	16
	 
	1
	?3

	
	
	!
	Vitrea subrimata
	80
	145
	144
	64
	77
	72
	11
	3
	2
	 

	
	
	!
	Vitrea transsylvanica 
	103
	266
	459
	132
	54
	51
	18
	10
	 
	 

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	2
	!
	Aegopinella minor
	?1
	18
	24
	8
	5
	11
	16
	9
	2
	2

	
	
	!
	Alinda biplicata
	 
	2
	 
	?1
	?1
	 
	 
	 
	 
	 

	
	
	(+)
	Arianta arbustorum
	2
	1
	2
	2
	 
	1
	 
	 
	 
	 

	
	
	(G)
	Cochlodina cerata
	?3
	?3
	?2
	2
	3
	 
	 
	 
	 
	1

	
	
	!
	Discus rotundatus 
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 

	
	
	(!)
	Fruticicola fruticum
	 
	 
	 
	 
	 
	 
	 
	4
	 
	 

	
	
	!
	Oxychilus glaber
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 

	
	
	(G)
	Semilimax kotulae
	1
	1
	3
	1
	 
	1
	5
	6
	1
	 

	
	
	(+)
	Vitrea crystallina
	2
	9
	33
	15
	68
	38
	28
	117
	8
	2

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	3
	(G)
	Clausilia pumila
	 
	 
	 
	?1
	6
	23
	?15
	?4
	 
	 

	 
	 
	!
	Macrogastra tumida
	 
	 
	 
	 
	 
	 
	 
	2
	 
	 

	 
	 
	!
	Macrogastra ventricosa
	 
	 
	 
	 
	 
	 
	 
	?2
	 
	 

	 
	 
	(G)
	Monachoides vicinus
	1
	 
	1
	1
	5
	3
	5
	2
	4
	3

	 
	 
	(+)
	Vestia turgida
	?1
	 
	5
	3
	14
	8
	14
	41
	32
	21

	B
	4
	 
	Pupilla sterrii
	1
	3
	1
	 
	 
	 
	 
	 
	 
	 

	
	 
	(G)
	Pyramidula pusilla
	10
	48
	139
	95
	149
	124
	66
	45
	197
	102

	
	 
	(G)
	Chondrina clienta
	12
	21
	137
	27
	12
	2
	4
	 
	 
	 

	
	 
	 
	Chondrina tatrica
	1
	 
	23
	37
	2
	 
	2
	 
	 
	5

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	5
	 
	Columella columella
	 
	7
	5
	 
	 
	 
	 
	 
	 
	 

	
	
	G
	Faustina cingulella
	13
	94
	91
	17
	3
	1
	2
	2
	 
	2

	
	
	(!)
	Truncatellina cylindrica 
	 
	 
	 
	 
	 
	 
	8
	1
	 
	 

	
	
	(+)
	Vallonia costata 
	1
	1
	1
	 
	 
	 
	4
	 
	1
	1

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	C
	6
	(!)
	Cochlicopa lubricella 
	 
	 
	 
	6
	 
	 
	3
	 
	 
	 

	
	 
	(!)
	Euomphalia strigella
	1
	 
	 
	 
	 
	 
	?1
	?1
	1
	2

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	7
	(+)
	Clausilia dubia
	12
	63
	182
	206
	198
	140
	172
	187
	138
	170

	
	
	(+)
	Cochlicopa lubrica
	 
	?1
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	(+)
	Euconulus fulvus 
	1
	4
	14
	9
	27
	21
	17
	30
	30
	18

	
	
	 
	Limacidae/Agriolimacidae
	1
	1
	5
	 
	2
	3
	7
	3
	2
	4

	
	
	(+)
	Perpolita hammonis
	2
	2
	6
	3
	 
	?2
	 
	 
	 
	 

	
	
	(+)
	Punctum pygmaeum 
	1
	8
	16
	11
	27
	22
	76
	132
	133
	49

	
	
	(+)
	Orcula dolium 
	23
	191
	331
	269
	424
	446
	236
	649
	637
	315

	
	
	G
	Vertigo alpestris 
	4
	13
	20
	4
	39
	29
	25
	45
	72
	37

	
	
	(G)
	Vitrina pellucida 
	 
	 
	 
	 
	 
	 
	17
	 
	 
	 

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	8
	!
	Carychium tridentatum
	 
	2
	2
	5
	14
	21
	26
	41
	12
	3

	
	
	(!)
	Columella edentula 
	2
	 
	2
	 
	3
	3
	2
	3
	4
	1

	
	
	(G)
	Perpolita petronella
	 
	2
	9
	 
	2
	 
	 
	 
	 
	 

	
	
	(G)
	Vertigo substriata 
	 
	 
	1
	1
	8
	5
	5
	9
	21
	5

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	 
	9
	G
	Vertigo geyeri
	
	
	
	
	
	
	1
	
	
	

	Number of specimens
	39
	41
	45
	49
	39
	39
	38
	37
	31
	29

	Number of species
	1289
	2397
	3340
	1457
	1257
	1505
	911
	1158
	497
	104
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Fig. S6 Sedimentary sequence in Ohniště, Sokol Hill rock-shelter

1 – grayish brown, friable, sinter-rich loam with angular debris; 2 – brown, sinter-rich loam with coarser angular debris; 3 – light grayish brown, loamy foam-sinter; 4 – dark grey, sinter-rich loam with diffuse lower boundary, including a pocket of boulder breakdown with partly free interstices (layer 1 -4 grade into black, humus- rich loams in front of the entrance; 5 – whitish grey foam-sinter with fine debris; 7 – light grey to grey foam-sinter with diffuse brownish spots and fine debris;  8 – grey to brownish grey, rather loamy foam sinter with debris (2-10 cm); 9 – grayish brown loam of pellet structure, numerous horizontally oriented slabs; 10 – coarser angular scree with compacted ochreous (loess-like) loamy matrix
Table S7. Mollusc assemblages of separate layers of the Farkašovo site in the Hron River valley. Layer number related to Fig. S7 Legends to ecological and biostratigraphic characteristics, and species presence in layers see above.
	Ecol. group
	Biostr. index
	Mollusc species
	Layers
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	4
	 
	5
	 
	6
	 
	7
	 
	8
	 
	9
	 
	10
	 
	11

	A
	1
	!!
	Aegopis cf. verticillus 
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Causa holosericea 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	?1
	 
	?1

	
	
	!
	Daudebardia rufa 
	 
	 
	(1)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	(G)
	Discus ruderatus 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1
	 
	 

	
	
	(!)
	Faustina faustina 
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Faustina faustina/F. rossmaessleri
	3
	 
	6
	 
	7
	 
	 
	 
	8
	 
	12
	 
	13
	 
	10

	
	
	(!)
	Fastina agg.
	11
	 
	10
	 
	13
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Helicodonta obvoluta 
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Isognomostoma isognomostomos 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Merdigera obscura 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Monachoides incarnatus 
	1
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	(G)
	Oxychilus depressus 
	 
	 
	 
	 
	3
	 
	 
	 
	?1
	 
	1
	 
	2
	 
	4

	
	
	!
	Vitrea diaphana 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	2
	!
	Aegopinella minor/A. nitens
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1

	
	
	(+)
	Arianta arbustorum 
	 
	 
	 
	 
	1
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 

	
	
	(G)
	Cochlodina cerata cerata 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1

	
	
	(!)
	Cochlodina cerata/C. laminata
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1
	 
	 

	
	
	!
	Discus rotundatus 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	(!)
	Fruticicola fruticum 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Helix pomatia
	 
	 
	 
	 
	?1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	(+)
	Vitrea crystallina 
	14
	 
	9
	 
	12
	 
	4
	 
	7
	 
	22
	 
	20
	 
	26

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	3
	(+)
	Vestia turgida 
	 
	 
	?1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	B
	4
	M
	Cecilioides acicula 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	(+)
	Chondrula tridens 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 

	
	
	+
	Pupilla sterrii 
	104
	 
	39
	 
	16
	 
	7
	 
	49
	 
	50
	 
	5
	 
	2

	
	
	(+)
	Pupilla triplicata 
	32
	 
	6
	 
	16
	 
	 
	 
	48
	 
	33
	 
	5
	 
	 

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	5
	(!)
	Euomphalia strigella 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	G
	Faustina cingulella 
	4
	 
	4
	 
	10
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	++
	Pupilla cf. loessica 
	8
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	+
	Pupilla muscorum 
	15
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	(+)
	Vallonia costata 
	39
	 
	13
	 
	16
	 
	3
	 
	32
	 
	28
	 
	11
	 
	13

	
	
	++
	Vallonia tenuilabris 
	59
	 
	17
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	C
	7
	(+)
	Clausilia dubia 
	217
	 
	74
	 
	76
	 
	10
	 
	88
	 
	104
	 
	21
	 
	40

	
	
	(+)
	Cochlicopa lubrica 
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	(+)
	Euconulus fulvus 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	
	
	(+)
	Orcula dolium 
	124
	 
	114
	 
	56
	 
	 
	 
	30
	 
	166
	 
	151
	 
	205

	
	
	(+)
	Perpolita cf. hammonis 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	(+)
	Punctum pygmaeum 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	
	
	+
	Trochulus cf. hispidus 
	3
	 
	?1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	G
	Vertigo alpestris 
	 
	 
	2
	 
	4
	 
	 
	 
	47
	 
	4
	 
	1
	 
	 

	
	
	!
	Vitrea contracta 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	8
	+
	Succinella oblonga 
	264
	 
	81
	 
	7
	 
	 
	 
	10
	 
	9
	 
	 
	 
	1

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	D
	10
	(G)
	Bythinella austriaca agg.
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Number of specimens
	884
	 
	359
	 
	221
	 
	24
	 
	312
	 
	422
	 
	217
	 
	291

	Number of species
	21
	 
	10
	 
	14
	 
	4
	 
	9
	 
	12
	 
	9
	 
	8
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Fig. S7 Farkašovo Hill – lithology of talus slope sediments (Ložek, 2006)

1 – dark brownish grey humic loam, crumb structure, corroded clasts; 2 – grayish brown clayey loam, polyhedral peds, rounded limestone clasts. 3 – brown clayey loam, polyhedral jointing, spare rounded class; layers 1-3 are lime deficient and malacologically sterile soils of terra fucsa-like luvisol type. The underlying sediment consists of calcareous loam with variable amount of limestone scree: 4 – yellowish brown, medium-size scree, partly rounded, clayey infiltrations, 5 – grayish ochreous, loess-like, rather rich in 2-5 cm clasts, 6 – pale grayish brown, angular rubble (3-6 cm), with coarser stones (10-25 cm); 7 – angular rubble (3-6 cm, 10 cm) poor in grayish brown matrix; 8 – grayish brown, 2-5 cm ribble, horizon with coarser stones (10-15 cm), coarse boulder surface; 9 – brownish grey, 5-10 cm clasts (to 20 cm), 10 – rusty brown, lower in clasts (to 25 cm), 11 – pale brownish grey with diffuse brown streaks, angular 5 cm scree, scattered clasts to 15 cm

Table S8. Molluscan assemblages of separate layers of the Hámorská Cave in the Slovakian Karst. Layer number related to Fig. S8. Legends to ecological and biostratigraphic characteristics, and species presence in layers see above.
	Ecol. group
	Biostr. index
	Mollusc species
	Layers

	
	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	A
	1
	!
	Acanthinula aculeata 
	20
	4
	2
	19
	9
	2
	1
	 
	1
	 
	 
	 

	
	
	!
	Aegopinella pura 
	104
	45
	28
	64
	116
	 
	 
	2
	 
	 
	 
	 

	
	
	!!
	Aegopis verticillus
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	?1
	1

	
	
	!
	Bulgarica cana 
	1
	 
	 
	4
	1
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Clausilia cruciata 
	 
	 
	 
	 
	 
	 
	5
	 
	 
	 
	 
	 

	
	
	!
	Cochlodina laminata 
	22
	19
	7
	16
	12
	16
	 
	 
	?1
	1
	 
	 

	
	
	!
	Cochlodina orthostoma 
	84
	40
	31
	63
	108
	7
	1
	?1
	2
	?1
	 
	 

	
	
	!
	Daudebardia brevipes 
	 
	 
	 
	?1
	1
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Daudebardia rufa 
	3
	50
	24
	119
	84
	11
	2
	 
	 
	 
	 
	 

	
	
	!!
	Discus perspectivus 
	59
	18
	2
	6
	75
	2
	 
	 
	 
	 
	 
	 

	
	
	(G)
	Discus ruderatus 
	 
	 
	 
	 
	 
	2
	2
	 
	1
	 
	 
	3

	
	
	!!
	Drobacia banatica 
	 
	 
	 
	 
	 
	 
	 
	1
	 
	1
	 
	1

	
	
	!
	Ena montana 
	 
	 
	 
	 
	 
	 
	 
	 
	?1
	 
	 
	 

	
	
	(!)
	Faustina faustina 
	386
	231
	257
	776
	499
	30
	24
	15
	29
	13
	12
	14

	
	
	!
	Helicodonta obvoluta 
	31
	32
	42
	118
	23
	2
	1
	?1
	 
	 
	1
	2

	
	
	!
	Isognomostoma isognomostomos 
	36
	33
	38
	152
	116
	10
	1
	 
	 
	 
	 
	 

	
	
	!
	Macrogastra latestriata 
	2
	3
	?1
	4
	11
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Macrogastra plicatula 
	1
	2
	 
	3
	11
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Merdigera obscura 
	 
	 
	 
	?1
	1
	1
	 
	 
	 
	 
	 
	 

	
	
	!
	Monachoides incarnatus 
	38
	13
	9
	12
	2
	1
	 
	 
	 
	 
	 
	 

	
	
	(G)
	Oxychilus depressus 
	2
	24
	16
	56
	119
	 
	2
	 
	 
	2
	 
	 

	
	
	!
	Oxychilus orientalis 
	4
	10
	 
	13
	56
	?4
	 
	 
	 
	 
	 
	 

	
	
	!
	Petasina unidentata unidentata 
	45
	18
	5
	17
	24
	6
	 
	 
	 
	 
	1
	 

	
	
	!
	Platyla polita 
	8
	7
	2
	20
	16
	1
	1
	 
	2
	 
	 
	 

	
	
	!
	Ruthenica filograna 
	 
	 
	2
	31
	96
	7
	4
	 
	1
	 
	1
	 

	
	
	!
	Sphyradium doliolum 
	 
	 
	1
	2
	20
	2
	 
	1
	 
	 
	 
	 

	
	
	(!)
	Vertigo pusilla 
	85
	42
	18
	57
	44
	3
	1
	 
	 
	 
	 
	3

	
	
	!
	Vitrea diaphana 
	2
	13
	2
	37
	65
	6
	 
	1
	1
	 
	 
	 

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	2
	!
	Aegopinella minor 
	40
	37
	18
	48
	38
	5
	2
	 
	 
	 
	 
	 

	
	
	!
	Alinda biplicata 
	89
	71
	69
	208
	193
	17
	3
	?1
	 
	 
	2
	?3

	
	
	(+)
	Arianta arbustorum 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	?1
	?1
	 

	
	
	(G)
	Cochlodina cerata cerata 
	83
	65
	23
	43
	71
	16
	14
	20
	24
	15
	9
	15

	
	
	!
	Discus rotundatus 
	1
	 
	1
	12
	47
	 
	3
	 
	1
	 
	2
	 

	
	
	(!)
	Fruticicola fruticum 
	2
	1
	 
	1
	3
	 
	?1
	?1
	1
	1
	2
	?3

	
	
	!
	Helix pomatia 
	2
	3
	6
	6
	11
	10
	4
	?1
	 
	 
	?1
	 

	
	
	 
	Limax sp.
	 
	2
	 
	2
	1
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Oxychilus glaber 
	3
	8
	8
	12
	96
	 
	 
	 
	 
	 
	 
	 

	
	
	(G)
	Semilimax kotulae 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1
	2
	1

	
	
	(+)
	Vitrea crystallina 
	 
	 
	 
	 
	4
	 
	 
	 
	2
	2
	1
	1

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	3
	(G)
	Clausilia pumila 
	1
	2
	2
	6
	30
	3
	 
	?1
	 
	?3
	?3
	?5

	
	
	!
	Macrogastra tumida 
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Macrogastra ventricosa 
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 

	
	
	(G)
	Monachoides vicinus 
	8
	7
	2
	8
	6
	 
	 
	1
	 
	1
	 
	?2

	
	
	(+)
	Vestia turgida 
	 
	 
	?1
	 
	 
	?2
	3
	6
	45
	10
	4
	5

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	B
	4
	M
	Cecilioides acicula 
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	!!
	Cepaea vindobonensis 
	 
	1
	?1
	1
	1
	1
	1
	 
	 
	 
	1
	 

	
	
	(+)
	Granaria frumentum 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1

	
	
	(G)
	Chondrina clienta 
	363
	74
	5
	7
	3
	2
	1
	2
	2
	2
	3
	1

	
	
	(+)
	Chondrula tridens 
	 
	 
	1
	 
	 
	 
	 
	1
	 
	 
	 
	2

	
	
	(G)
	Pyramidula pusilla 
	969
	132
	42
	67
	46
	7
	2
	3
	 
	 
	 
	 

	
	
	!!
	Truncatellina claustralis 
	7
	4
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	5
	(!)
	Euomphalia strigella 
	8
	2
	5
	3
	6
	1
	3
	2
	4
	4
	3
	2

	
	
	(!)
	Truncatellina cylindrica 
	5
	4
	 
	3
	6
	6
	 
	 
	 
	 
	1
	 

	
	
	(+)
	Vallonia costata 
	120
	30
	4
	33
	13
	3
	 
	 
	1
	1
	2
	11

	
	
	++
	Vallonia tenuilabris 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1
	 

	
	
	(G)
	Vertigo pygmaea 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	?1

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	C
	6
	(!)
	Cochlicopa lubricella 
	 
	 
	 
	 
	8
	 
	 
	 
	 
	 
	 
	 

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	7
	(+)
	Clausilia dubia 
	349
	259
	190
	369
	301
	39
	25
	24
	91
	29
	22
	34

	
	
	(+)
	Cochlicopa lubrica 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	?1

	
	
	(+)
	Euconulus fulvus 
	2
	 
	 
	1
	4
	 
	 
	 
	1
	 
	 
	 

	
	
	!
	Helicigona lapicida 
	 
	 
	 
	 
	 
	2
	 
	 
	 
	1
	 
	2

	
	
	!
	Laciniaria plicata 
	80
	60
	80
	117
	69
	16
	2
	 
	?1
	 
	 
	 

	
	
	(+)
	Limacidae/Agriolimacidae
	16
	5
	4
	14
	10
	2
	 
	 
	 
	 
	 
	1

	
	
	(+)
	Orcula dolium 
	203
	130
	52
	60
	102
	18
	6
	 
	9
	4
	10
	5

	
	
	(+)
	Perpolita hammonis 
	 
	 
	 
	 
	 
	 
	 
	1
	2
	 
	 
	 

	
	
	(+)
	Punctum pygmaeum 
	18
	 
	3
	4
	2
	 
	 
	 
	 
	 
	 
	 

	
	
	G
	Vertigo alpestris 
	34
	33
	7
	26
	11
	 
	 
	 
	1
	 
	2
	 

	
	
	!
	Vitrea contracta 
	33
	182
	88
	210
	82
	3
	4
	 
	1
	 
	 
	 

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	8
	!
	Carychium tridentatum 
	11
	17
	48
	326
	608
	30
	77
	55
	55
	3
	 
	2

	
	
	(!)
	Columella edentula 
	1
	 
	 
	 
	1
	 
	 
	 
	 
	 
	?1
	 

	Number of specimens
	3365
	1724
	1140
	3162
	3272
	290
	195
	135
	277
	91
	82
	105

	Number of species
	43
	39
	37
	46
	50
	35
	27
	15
	22
	17
	20
	18
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Fig. S8 Hámorská Cave – lithology of deposits at the middle entrance (Ložek, 2006)
1 – black humus-rich loose loam with numerous roots and fine peds; 2 – brownish black loam with coarse peds, prehistoric pottery; 3 – blackish brown loam with coarse peds, coarse boulders, prehistoric pottery; 4 – very dark reddish brown loam with coarse peds and scattered pebbles, prehistoric pottery; 5 – very dark reddish gray loam with numerous pebbles (Eneolithic); 6 – reddish brown loam very rich in pebbles and pottery; 7 – dark reddish brown loam with sparse pebbles; 8 – lighter reddish brown clayey loam very rich in limestone debris; 9 – dark reddish brown loam high in clay with charcoal lenses; 10 – lighter reddish brown loam; 11 – yellowish brown loess-like loam; 12 – brownish red loess-like loam with boulders

Table S9. Molluscan assemblages of separate layers of the Maštaľná Cave in the Slovakian Karst. Layer number related to Fig. S9. Legends to ecological and biostratigraphic characteristics, and species presence in layers see above.
	Ecol. group
	Biostr. index
	Mollusc species
	Layers
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10a
	10b
	11
	12
	13
	14
	15

	A
	1
	!
	Acanthinula aculeata 
	X
	X
	X
	X
	 
	X
	L
	X
	L
	L
	 
	L
	 
	 
	 
	 

	
	
	!
	Aegopinella pura 
	 
	X
	X
	X
	 
	X
	X
	X
	L
	L
	 
	 
	 
	 
	 
	 

	
	
	!
	Cochlodina laminata 
	X
	X
	 
	X
	 
	 
	L
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Cochlodina orthostoma 
	 
	 
	X
	 
	 
	 
	L
	L
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Daudebardia rufa 
	L
	X
	L
	H
	H
	 
	X
	 
	 
	 
	 
	 
	 
	 
	L
	 

	
	
	!!
	Discus perspectivus 
	 
	 
	 
	 
	 
	 
	L
	L
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	(!)
	Faustina faustina 
	X
	X
	L
	L
	X
	L
	L
	L
	X
	L
	H
	 
	L
	 
	H
	L

	
	
	!
	Helicodonta obvoluta 
	L
	L
	H
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Isognomostoma isognomostomos 
	X
	X
	H
	 
	X
	 
	X
	L
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Macrogastra latestriata 
	 
	 
	 
	 
	 
	 
	L
	L
	L
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Macrogastra plicatula 
	L
	L
	L
	 
	 
	X
	L
	L
	X
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Merdigera obscura 
	 
	 
	 
	 
	 
	 
	 
	L
	L
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Monachoides incarnatus 
	 
	L
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	(G)
	Oxychilus depressus 
	 
	 
	X
	H
	H
	 
	X
	X
	L
	L
	 
	 
	 
	 
	 
	 

	
	
	!
	Petasina unidentata unidentata 
	 
	 
	X
	X
	 
	X
	X
	L
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Platyla polita 
	 
	 
	X
	X
	 
	H
	L
	X
	X
	X
	 
	 
	 
	 
	 
	 

	
	
	!
	Ruthenica filograna 
	 
	 
	L
	X
	X
	H
	H
	H
	X
	X
	 
	L
	L
	 
	L
	 

	
	
	!
	Sphyradium doliolum 
	 
	 
	 
	L
	 
	H
	H
	H
	H
	X
	 
	 
	L
	L
	 
	 

	
	
	(!)
	Vertigo pusilla 
	 
	L
	L
	 
	 
	 
	 
	L
	L
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Vestia elata 
	 
	L
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Vitrea diaphana 
	X
	X
	X
	X
	X
	 
	L
	L
	 
	L
	 
	 
	 
	 
	 
	 

	
	
	!
	Vitrea subrimata 
	 
	 
	 
	 
	 
	 
	L
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	2
	!
	Aegopinella minor 
	X
	X
	X
	X
	 
	X
	L
	X
	X
	X
	X
	X
	 
	 
	 
	?L

	
	
	!
	Alinda biplicata 
	X
	X
	L
	X
	X
	H
	H
	H
	H
	H
	 
	L
	 
	 
	 
	L

	
	
	(G)
	Cochlodina cerata cerata 
	 
	L
	L
	 
	X
	X
	X
	L
	 
	X
	H
	H
	H
	H
	?L
	L

	
	
	!
	Discus rotundatus 
	 
	 
	 
	 
	 
	 
	L
	H
	X
	H
	 
	 
	 
	 
	L
	 

	
	
	(!)
	Fruticicola fruticum 
	 
	X
	 
	L
	 
	 
	 
	 
	 
	 
	 
	X
	L
	 
	L
	 

	
	
	!
	Helix pomatia 
	X
	X
	H
	X
	 
	H
	X
	L
	X
	X
	 
	 
	 
	 
	 
	?L

	
	
	 
	Limax sp.
	L
	 
	 
	L
	X
	L
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Oxychilus glaber 
	L
	L
	L
	X
	X
	 
	L
	L
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	(+)
	Vitrea crystallina 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	H
	X
	L
	 
	 
	 

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	3
	(G)
	Clausilia pumila 
	 
	 
	 
	L
	X
	X
	H
	H
	X
	H
	 
	L
	 
	 
	 
	L

	
	
	!
	Macrogastra ventricosa 
	 
	L
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	(G)
	Monachoides vicinus 
	 
	L
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	B
	4
	!!
	Cepaea vindobonensis 
	H
	L
	 
	L
	X
	 
	 
	L
	X
	X
	 
	 
	 
	 
	 
	 

	
	
	(+)
	Granaria frumentum 
	X
	H
	H
	X
	 
	X
	X
	H
	X
	X
	L
	L
	L
	X
	L
	L

	
	
	(G)
	Chondrina clienta 
	X
	H
	X
	X
	X
	X
	X
	H
	X
	X
	X
	L
	 
	 
	 
	L

	
	
	(G)
	Chondrina tatrica 
	 
	 
	 
	 
	 
	L
	X
	H
	X
	X
	L
	H
	H
	H
	L
	L

	
	
	(+)
	Chondrula tridens 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	L
	L
	H
	H
	L
	X

	
	
	+
	Pupilla sterrii 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	L
	 
	 
	 

	
	
	(G)
	Pyramidula pusilla 
	X
	X
	X
	X
	X
	X
	X
	L
	X
	X
	X
	 
	X
	X
	 
	L

	
	
	!!
	Truncatellina claustralis 
	X
	L
	 
	X
	 
	L
	X
	X
	H
	X
	 
	 
	 
	 
	 
	 

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	5
	(!)
	Euomphalia strigella 
	H
	X
	X
	X
	 
	X
	X
	X
	X
	H
	X
	H
	H
	H
	H
	X

	
	
	(!)
	Truncatellina cylindrica 
	X
	H
	L
	X
	 
	H
	X
	X
	L
	L
	H
	H
	H
	H
	H
	H

	
	
	(+)
	Vallonia costata 
	X
	H
	X
	X
	 
	H
	X
	L
	L
	L
	H
	H
	H
	H
	H
	H

	
	
	G
	Vallonia pulchella 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	X
	X
	L
	L

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	C
	6
	(!)
	Cochlicopa lubricella 
	 
	L
	L
	L
	 
	X
	 
	X
	L
	 
	 
	 
	 
	L
	 
	 

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	7
	(+)
	Clausilia dubia 
	X
	H
	L
	X
	 
	X
	H
	L
	L
	 
	X
	X
	H
	X
	L
	X

	
	
	(+)
	Euconulus fulvus 
	 
	 
	 
	 
	 
	 
	 
	L
	 
	 
	 
	L
	 
	 
	 
	 

	
	
	!
	Laciniaria plicata 
	 
	L
	H
	X
	 
	L
	 
	L
	L
	L
	 
	 
	 
	 
	 
	 

	
	
	(+)
	Orcula dolium 
	X
	X
	L
	X
	 
	X
	H
	L
	X
	X
	L
	L
	L
	 
	L
	X

	
	
	(+)
	Punctum pygmaeum 
	 
	 
	 
	 
	 
	 
	L
	L
	L
	 
	 
	 
	 
	 
	 
	 

	
	
	G
	Vertigo alpestris 
	 
	 
	L
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Vitrea contracta
	X
	H
	H
	H
	H
	 
	X
	X
	H
	L
	L
	 
	 
	 
	 
	 

	
	
	(G)
	Vitrina pellucida 
	 
	 
	 
	 
	 
	 
	 
	 
	L
	 
	 
	L
	 
	 
	L
	 

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	8
	!
	Carychium tridentatum 
	 
	 
	L
	 
	 
	L
	H
	L
	X
	L
	 
	 
	L
	 
	 
	L

	
	
	+
	Succinella oblonga 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	L

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	D
	10
	(G)
	Bythinella austriaca 
	 
	 
	 
	L
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	 
	Lymnaea/Radix sp.
	 
	 
	 
	 
	L
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	(+)
	Pisidium cf. casertanum 
	L
	 
	 
	 
	L
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Number of species
	23
	33
	32
	31
	14
	26
	37
	40
	33
	27
	15
	20
	18
	12
	15
	17
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Fig. S9 Maštaľná Cave at the eastern brow of the Plešivec plateau - lithology of the entrance fill (Ložek and Horáček, 1988)

1 – black humic loam with fine rubble; 2 – greyish black coarse crumbly humic loam, higher in coarser rubble; 3 – reddish deep brown coarse crumbly dense loam, fine rubble; 4 – deep red moderately clayey, partly cloddy loam, rich in fine rubble;  5 – red to pale orange pulverulent layer grading into whitish CaCO3 crust;  6 – intercalation of grey pulverulent, partly indurated highly calcareous material; 7 – greyish to beige loose calcareous loam with coarse partly free scree; 8 – greyish brown fine cloddy loose loam – matrix of coarse scree with huge accumulations of molluscan shells at the basis; 9 – rustly brown cloddy rather dense soils, whitish CaCO3 efflorescences and coatings; 10 – deep rustly brown moderately clayey loam, matrix of medium coarse scree; 11 – greyish rusty brown loam, rich in fine rubble; 12 – like 11, coarser scree, fewer rubble; 13 – greyish ochre brown somewhat pulverulent loam, fewer rubble; 14 – rusty ochreous pulverulent loam (somewhat loess-like), larger flat stones; 15 – greyish deep ochreous loess-like loam – matrix of block scree with scattered fine fragments

Table S10. Mollusc assemblages of separate layers of the Brzotín site in the Slovakian Karst. Layer number related to Fig. S10. Legends to ecological and biostratigraphic characteristics, and species presence in layers see above.
	Ecol. group
	Biostr. index
	Mollusc species
	Layers

	
	
	
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11a
	11b
	12
	13
	14
	15
	16

	A
	1
	!
	Aegopinella pura 
	 
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	++
	cf. Pseudalinda stabilis 
	 
	 
	 
	 
	 
	 
	1
	 
	1
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Daudebardia rufa 
	 
	4
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	(G)
	Discus ruderatus 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 
	1

	
	
	!!
	Drobacia banatica 
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	(!)
	Cochlodina cerata/C. laminata
	1
	1
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	(!)
	Faustina faustina 
	3
	10
	12
	12
	13
	12
	12
	13
	12
	19
	24
	2
	1
	14
	216
	116

	
	
	!
	Helicodonta obvoluta 
	 
	1
	2
	1
	1
	2
	1
	?1
	?1
	1
	2
	 
	 
	1
	1
	3

	
	
	!
	Isognomostoma isognomostomos 
	2
	1
	3
	1
	1
	2
	2
	1
	2
	4
	5
	 
	 
	1
	6
	7

	
	
	!
	Monachoides incarnatus 
	 
	 
	1
	 
	 
	 
	 
	 
	1
	 
	1
	1
	 
	1
	 
	 

	
	
	(G)
	Oxychilus depressus 
	 
	 
	?1
	 
	?1
	 
	 
	 
	 
	 
	?1
	 
	 
	 
	 
	 

	
	
	!
	Petasina unidentata unidentata 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1

	
	
	!
	Ruthenica filograna 
	 
	2
	1
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Vitrea diaphana 
	 
	3
	1
	 
	 
	 
	 
	 
	 
	 
	3
	 
	 
	 
	 
	 

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	2
	!
	Aegopinella minor 
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	(+)
	Arianta arbustorum 
	?1
	?1
	1
	?1
	2
	1
	6
	 
	 
	 
	 
	 
	 
	 
	 
	1

	
	
	(G)
	Cochlodina cerata cerata 
	 
	 
	 
	 
	1
	 
	 
	?1
	 
	?1
	3
	 
	 
	 
	9
	1

	
	
	!
	Discus rotundatus 
	 
	 
	?1
	 
	 
	 
	 
	 
	1
	1
	 
	 
	 
	 
	2
	 

	
	
	(!)
	Fruticicola fruticum 
	 
	 
	 
	 
	 
	 
	 
	 
	1
	1
	 
	 
	 
	 
	1
	1

	
	
	!
	Helix pomatia 
	 
	 
	 
	 
	 
	 
	 
	 
	?1
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Limax sp.
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 

	
	
	(G)
	Semilimax kotulae 
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 
	1
	 
	 
	 
	1
	 

	
	
	(+)
	Vitrea crystallina 
	 
	2
	8
	3
	1
	1
	2
	 
	3
	7
	3
	1
	1
	2
	23
	16

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	3
	(+)
	cf. Vestia turgida 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1

	
	
	(G)
	Monachoides vicinus 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1
	1

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	B
	4
	(G)
	Chondrina clienta 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	
	
	(+)
	Chondrula tridens 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1

	
	
	(+)
	Pupilla cf. triplicata 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	?4
	 

	
	
	+
	Pupilla sterrii 
	 
	 
	2
	 
	 
	1
	 
	 
	 
	 
	?3
	 
	 
	 
	?1
	2

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	5
	+
	Pupilla cf. muscorum 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1
	 

	
	
	++
	Pupilla cf. madida aff. densegyrata 
	 
	 
	 
	?1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	(!)
	Truncatellina cylindrica 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 

	
	
	(+)
	Vallonia costata 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	?3
	 
	 
	 
	6
	 

	
	
	++
	Vallonia tenuilabris 
	 
	 
	2
	3
	 
	?4
	 
	1
	2
	 
	 
	 
	 
	 
	2
	2

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	C
	6
	!
	Tandonia sp.
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	7
	(+)
	Clausilia dubia 
	3
	8
	19
	9
	2
	5
	24
	4
	2
	6
	17
	 
	1
	6
	54
	43

	
	
	(+)
	Euconulus fulvus 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1
	2
	1

	
	
	!
	Laciniaria plicata 
	?1
	2
	2
	3
	?2
	1
	2
	2
	6
	7
	14
	1
	 
	2
	9
	9

	
	
	(+)
	Orcula dolium 
	1
	 
	4
	2
	 
	4
	3
	2
	3
	3
	7
	1
	1
	5
	54
	27

	
	
	(+)
	Punctum pygmaeum 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1
	 

	
	
	+
	Trochulus cf. hispidus 
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	1
	1
	 

	
	
	G
	Vertigo alpestris 
	 
	 
	3
	1
	1
	5
	1
	5
	2
	2
	3
	 
	 
	2
	2
	1

	
	
	!
	Vitrea contracta 
	 
	4
	1
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	8

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	8
	!
	Carychium tridentatum 
	 
	 
	 
	 
	 
	 
	 
	 
	1
	1
	 
	 
	 
	 
	 
	 

	
	
	(!)
	Columella cf. edentula 
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1

	
	
	+
	Succinella oblonga 
	 
	1
	2
	 
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 

	
	
	(G)
	Vertigo substriata 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	D
	9
	(+)
	Succinea cf. putris 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 
	2

	Number of specimens
	11
	42
	65
	36
	23
	36
	53
	28
	36
	54
	87
	6
	4
	35
	390
	243

	Number of species
	6
	14
	16
	10
	9
	12
	9
	7
	12
	12
	15
	5
	4
	10
	17
	20
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Fig. S10 Brzotín – lithology of limestone scree sequence with loamy calcareous matrix (Ložek, 2006)
1 – dark brown, humic, crumb structure, very poor in rubble; 2 – dark grayish brown, humic, crumbly, coarser clasts; 3 – grayish brown, coarser stones, rich in fine rubble; 4 – grayish brown with reddish tint, coarser stones, very rich in fine rubble; 5 – pale grayish brown, high in clasts of various size, boulder; 6 – pale reddish brown, rich in pseudomycelia and CaCO3 coatings, diffuse reddish spots, fine rubble (5 cm)sparse coarser stones; 7 – pale brown, partly reddish, compacted, numerous diffuse pseudomycelia and CaCO3 coatings, partly loess-like, 5-10 crumble, boulders in the a base; 8 – pale reddish brown, rubble 5-10 cm, finer fragments sparser, CaCO3 efflorescences less marked; 9 – reddish brown, without CaCO3 efflorescences, coarser clasts; 10 – reddish brown, rather non-coherent, very rich in fine rubble, sparse coarser clasts; 11 – pale brown, loess-like, rich in coarser stones; 11´ – as 11 but rich in rubble; 12 – grayish ochreous, low in rubble, coarse subangular stones; 13 – reddish brown, vrey high in fine rubble, scattered coarse stones; 14 – markedly reddish brown, medium-sized rubble (4-5 cm), scattered coarser stones; 15 – grayish brown with reddish tint, very high in finest rubble (1 cm) coarser stones (10-20 cm); 16 – markedly reddish brown, rich in medium-sized fragments (5-10 cm), subangular, fine rubble (1-2 cm), surface of some stones corrosionally sculptured
Table S11. Mollusc assemblages of separate layers of the Veľká Ružínská Cave in the Lovinobanská brázda furrow. Layer number related to Fig. S11. Legends to ecological and biostratigraphic characteristics, and species presence in layers see above.
	Ecol. group
	Biostr. index
	Mollusc species
	Layers
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	 
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	A
	1
	!
	Acanthinula aculeata 
	 
	+
	 
	+
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Aegopinella pura 
	 
	+
	+
	+
	+
	+
	+
	+
	 
	 
	 
	 
	 

	
	
	!
	Argna bielzi 
	 
	 
	+
	+
	+
	+
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Cochlodina laminata 
	+
	+
	+
	+
	 
	 
	+
	 
	 
	 
	 
	 
	 

	
	
	!
	Cochlodina orthostoma 
	 
	+
	 
	 
	+
	+
	+
	+
	 
	 
	 
	 
	 

	
	
	!
	Daudebardia rufa 
	+
	+
	+
	+
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	!!
	Discus perspectivus 
	 
	 
	 
	 
	+
	 
	+
	 
	 
	 
	 
	 
	 

	
	
	(G)
	Discus ruderatus 
	 
	 
	 
	+
	+
	+
	+
	+
	+
	 
	 
	 
	 

	
	
	!
	Ena montana 
	 
	 
	+
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	(G)
	Eucobresia nivalis 
	 
	 
	 
	 
	+
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	(!)
	Faustina faustina 
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+

	
	
	!
	Isognomostoma isognomostomos 
	+
	+
	+
	+
	+
	+
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Macrogastra latestriata 
	 
	+
	 
	 
	 
	 
	+
	+
	 
	 
	 
	 
	 

	
	
	!
	Macrogastra plicatula 
	+
	 
	+
	+
	+
	+
	+
	+
	 
	 
	 
	 
	 

	
	
	!
	Monachoides incarnatus 
	+
	+
	+
	+
	+
	+
	+
	+
	+
	 
	 
	 
	 

	
	
	(G)
	Oxychilus depressus 
	 
	 
	+
	+
	+
	+
	 
	+
	 
	 
	 
	 
	 

	
	
	!
	Petasina unidentata unidentata 
	+
	+
	+
	 
	+
	+
	 
	+
	 
	 
	 
	 
	 

	
	
	!
	Platyla polita 
	 
	+
	+
	+
	+
	+
	+
	+
	 
	 
	 
	 
	 

	
	
	++
	Pseudalinda stabilis 
	 
	+
	+
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Ruthenica filograna 
	 
	+
	+
	+
	+
	+
	+
	+
	 
	 
	 
	 
	 

	
	
	 
	Semilimax semilimax 
	 
	+
	+
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Sphyradium doliolum 
	 
	 
	+
	 
	 
	 
	+
	 
	 
	 
	 
	 
	 

	
	
	(!)
	Vertigo pusilla 
	 
	 
	 
	 
	 
	+
	+
	 
	 
	 
	 
	 
	 

	
	
	!
	Vitrea diaphana 
	 
	+
	 
	 
	+
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Vitrea transsylvanica 
	 
	+
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	2
	!
	Aegopinella minor 
	 
	 
	?+
	+
	 
	+
	+
	 
	 
	 
	 
	 
	 

	
	
	!
	Alinda biplicata 
	+
	+
	+
	+
	+
	+
	 
	?+
	 
	 
	 
	 
	 

	
	
	(+)
	Arianta arbustorum 
	 
	 
	 
	 
	 
	 
	 
	+
	 
	 
	 
	 
	 

	
	
	(G)
	Cochlodina cerata cerata 
	+
	+
	+
	+
	 
	+
	+
	+
	?+
	?+
	?+
	 
	 

	
	
	!
	Discus rotundatus 
	 
	+
	+
	 
	+
	+
	+
	+
	 
	 
	 
	 
	 

	
	
	(!)
	Fruticicola fruticum 
	 
	 
	 
	+
	 
	 
	 
	+
	 
	+
	+
	 
	 

	
	
	!
	Helix pomatia 
	+
	+
	+
	+
	+
	+
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Limax sp.
	 
	 
	 
	+
	+
	 
	+
	+
	 
	 
	 
	+
	 

	
	
	!
	Oxychilus glaber 
	 
	+
	+
	+
	 
	+
	 
	 
	 
	 
	 
	 
	 

	
	
	(G)
	Semilimax kotulae 
	 
	 
	 
	 
	 
	 
	+
	+
	 
	 
	 
	 
	 

	
	
	(+)
	Vitrea crystallina 
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	 
	 
	 

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	3
	!
	Macrogastra ventricosa 
	 
	 
	 
	 
	+
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	(G)
	Monachoides vicinus 
	+
	+
	+
	 
	 
	+
	+
	 
	 
	 
	 
	 
	 

	
	
	(+)
	Vestia turgida 
	 
	 
	+
	 
	 
	 
	 
	+
	 
	 
	 
	+
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	B
	4
	M
	Cecilioides acicula 
	 
	 
	 
	 
	(+)
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	(G)
	Chondrina clienta 
	 
	 
	 
	 
	 
	+
	+
	+
	 
	 
	 
	 
	 

	
	
	(+)
	Chondrula tridens 
	 
	 
	 
	 
	 
	 
	 
	 
	?+
	 
	 
	 
	 

	
	
	(G)
	Pyramidula pusilla 
	 
	 
	 
	 
	 
	 
	+
	+
	+
	 
	 
	 
	 

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	5
	(!)
	Euomphalia strigella 
	 
	 
	 
	 
	 
	?+
	+
	+
	+
	 
	?+
	 
	 

	
	
	(+)
	Vallonia costata 
	 
	 
	 
	 
	 
	 
	+
	+
	 
	+
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	C
	7
	(+)
	Clausilia dubia 
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	 
	 

	
	
	(+)
	Euconulus fulvus 
	 
	+
	+
	+
	+
	 
	 
	+
	 
	 
	 
	 
	 

	
	
	!
	Laciniaria plicata 
	+
	+
	+
	+
	 
	+
	+
	+
	 
	 
	 
	 
	 

	
	
	(+)
	Limacidae/Agriolimacidae
	+
	+
	+
	+
	 
	+
	+
	+
	 
	 
	+
	 
	 

	
	
	(+)
	Orcula dolium 
	+
	+
	+
	+
	+
	+
	+
	+
	 
	+
	 
	+
	 

	
	
	(+)
	Punctum pygmaeum 
	 
	+
	 
	+
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	G
	Vertigo alpestris 
	 
	+
	 
	 
	+
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	!
	Vitrea contracta 
	 
	 
	+
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	(G)
	Vitrina pellucida 
	 
	+
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	8
	!
	Carychium tridentatum 
	 
	+
	+
	 
	+
	+
	+
	+
	 
	 
	 
	 
	 

	
	
	(!)
	Columella edentula 
	 
	 
	+
	 
	 
	+
	 
	+
	 
	 
	 
	 
	 

	Number of species
	15
	31
	31
	25
	25
	27
	27
	28
	7
	6
	3
	3
	1
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Fig. S11 Velká Ružínská Cave – lithology of the entrance rampart (Horáček and Ložek 2007)
1 – humus rich black, loose loam with scree of various size; 3 – brownish grey loamy foam sinter, with scree of various size; 3- grey loamy foam sinter , with humus content increasing downwards, 4 – grayish black compact humic loam, medium sized scree, sinter infiltrations, charcoals, small pottery fragments coarse flat blocks, poor in matrix, 6 – black humic loam with medium sized scree, Bükk Culture pottery, numerous charcoals in the upper part; 7 – grayish white, rather pure foam sinter with small angular fragments; 8 – grayish ochreous clayey loam with foam sinter admixture and medium coarse fragments; 9 – brownish ochreous clayey loam with medium course to small angular fragments; 10 – pale ochreous homogenous loam of loess-like character with less numerous medium coarse fragments; 11 – predominantly medium coarse scree fragments and pale grayish ochreous loam matrix; 12 – dark reddish brown loam pale streaks and medium coarse fragments; 13 – brownish black earthy loam with paler streaks and obliquely patterned coarse blocks (phosphate loam)
