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Kowalewski et al. - Multivariate hierarchical analysis of Miocene mollusk assemblages

Appendix 1 The raw abundance data for benthic mollusks from 23 bulk samples collected from 13 Miocene localities of Europe.
________________________________________________________________________________________________________________________________________________________
Genus species Family 1 2 3 4 5 6 8 9 10 11 12 13 14 15 16 17 18 19a 19b 20a 20b 21a 21b Total
________________________________________________________________________________________________________________________________________________________
CLASS BIVALVIA
Abra sp1 Semelidae 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Aequipecten seniensis Pectinidae 0 0 1 2 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6
Acanthocardia hoernesiana Cardiidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9 0 0 0 0 0 0 0 9
Acanthocardia paucicostata Cardiidae 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 5
Acanthocardia sp1 Cardiidae 0 0 0 0 0 0 0 0 0 0 4 0 0 5 0 0 0 0 0 0 0 0 0 9
Anadara diluvii Arcidae 0 0 2 2 3 1 0 3 0 0 0 2 0 2 0 15 5 42 1 2 7 7 5 99
Angulus donacinus Tellinidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
Angulus sp1 Tellinidae 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Anomia sp1 Anomiidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 2
Arctica islandica Veneridae 0 0 0 3 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6
Astarte convexior Astartidae 17 38 6 3 0 26 6 0 6 13 0 0 0 0 0 0 0 0 0 0 0 0 0 115
Astarte goldfussi Astartidae 0 0 12 22 27 67 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 128
Astarte radiata Astartidae 0 0 26 48 89 22 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 186
Astarte sp1 Astartidae 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Barbatia barbata Arcidae 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Caestocorbula sp1 Corbulidae 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1
Callista sp1 Veneridae 0 0 0 0 0 0 0 2 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 4
Callucina dentata Lucinidae 0 0 0 0 0 0 0 0 0 0 0 0 4 44 8 83 52 0 0 0 0 0 0 191
Callucina dujardini Lucinidae 0 0 0 0 0 0 0 1 0 0 0 6 1 0 0 1 0 0 0 0 0 0 0 9
Cardita cf. schwabenaui Carditidae 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Cardita hipopea Carditidae 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
Cardita proteiformis Carditidae 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Carditamera schwabenani Carditidae 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 2
Carycorbula basteroti Corbulidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 3
Carycorbula sp1 Corbulidae 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
Chama gryphoides Chamidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 8 0 0 16
Chama sp1 Chamidae 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1
Chlamys sp1 Pectinidae 0 0 0 0 0 0 0 3 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 5
Clausinella basteroti Veneridae 0 0 0 0 0 0 0 0 0 0 0 0 2 2 0 0 0 0 0 0 0 0 0 4
Clausinella plicata Veneridae 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 3
Clausinella scalaris Veneridae 0 0 0 0 0 0 0 0 0 0 0 0 3 1 0 2 0 0 0 0 0 0 0 6
Clausinella vindobonensis Veneridae 0 0 0 0 0 0 0 0 0 0 0 52 0 0 0 0 0 0 0 0 0 0 0 52
Congeria sp1 Dreissenidae 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 2
Crassostrea sp1 Ostreidae 0 0 0 0 0 0 0 1 0 0 0 9 3 2 0 2 6 0 0 0 0 0 0 23
Cyclocardia spp. Carditidae 15 1 9 6 41 28 2 0 0 5 0 0 5 12 0 1 3 0 0 0 0 0 0 128
Cyclocardia scalaris Carditidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 5 71 65 0 0 146
Digitaria beyschlagi Astartidae 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
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Genus species Family 1 2 3 4 5 6 8 9 10 11 12 13 14 15 16 17 18 19a 19b 20a 20b 21a 21b Total
________________________________________________________________________________________________________________
Donax intermedius Donacidae 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1
Dosinia adansoni Veneridae 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 4
Ervilia pusilla Mesodesmatidae 0 0 0 0 0 0 0 55 0 0 0 0 5 0 12 0 1 0 0 0 0 0 0 73
Erycina sp1 Laseidae 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Erycina sp2 Laseidae 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Erycinella sp1 Condylocardiidae 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
Erycinella sp2 Condylocardiidae 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Glans aculeata Carditidae 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
Glycymeris obtusatus Glycymerididae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 3
Glycymeris obovata baldii Glycymerididae 0 0 0 6 2 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12
Glycymeris sp1 Glycymerididae 0 0 2 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6
Gonimyrtea droueti Lucinidae 0 0 3 6 3 5 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24
Goodallia angulata Astartidae 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Gouldia minima Veneridae 0 0 2 0 0 0 1 0 0 0 0 0 0 0 0 9 26 0 0 0 0 0 0 38
Habecardium subturgidum Cardiidae 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Hiatella arctica Hiatellidae 0 0 5 1 2 9 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 18
Laevicardium dingdense Cardiidae 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Leionucula haesendoncki Nuculidae 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Lembulus emarginatus Nuculanidae 0 0 0 0 0 0 0 0 0 0 0 2 1 1 0 0 0 0 0 0 0 0 0 4
Lentidium sp1 Corbulidae 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Linga columbella Lucinidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
Linga(Bellucina) agassizi Lucinidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 4 12
Lima sp1 Limidae 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Limopsis anomala Limopsidae 35 1 1 7 7 0 8 0 0 0 0 0 0 0 0 0 0 1 0 2 2 0 0 64
Limopsis aurita Limopsidae 16 54 11 0 22 22 0 0 1 7 0 0 0 0 0 0 0 0 0 0 0 0 0 133
Limopsis lamellata Limopsidae 0 0 1 0 2 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 5
Lucina spp. Lucinidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
unidentified unidentified Lucinidae 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1
Lucinoma borealis Lucinidae 0 0 0 0 0 0 48 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 48
Microloripes dentatus niveus Lucinidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 0 2 1 4 10
Myrtea spinifera Lucinidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1
Nucula mayeri Nuculidae 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 1 1 0 0 0 0 0 0 6
Nucula nucleus Nuculidae 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1
Ostrea frondosa Ostreidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 76 75 0 0 151
Palliollum sp1 Pectinidae 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 2 0 0 0 0 0 0 0 4
Parvicardium straeleni Cardiidae 6 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7
Parvicardium scabrum Cardiidae 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
Parvicardium sp1 Cardiidae 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 1 0 0 0 0 0 0 0 5
Periglypta agglaurae Veneridae 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5
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________________________________________________________________________________________________________________
Pitar rudis Veneridae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 2
Plagiocardium sp1 Cardiidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 11 0 0 0 0 0 0 18
Plicatula sp1 Spondylidae 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 2
Pseudamussium lilli Pectinidae 0 0 1 1 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5
Pseudamussium sp1 Pectinidae 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
Saccella westendorpi Nuculanidae 1 1 1 2 7 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 18
Saccella sp1 Nuculanidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 3
Spaniodontella nitida Kelliellidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 2
Spisula basteroti Mactridae 0 0 0 0 0 0 0 0 0 0 0 16 0 0 0 0 0 0 0 0 0 0 0 16
Spisula spp. Mactridae 0 0 1 0 4 1 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8
Spisula sp2 Mactridae 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Striarca lactea Noetiidae 0 0 0 0 0 0 0 0 0 0 0 4 5 17 0 0 0 0 0 0 0 0 0 26
Timoclea ovata Veneridae 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Timoclea marginata Veneridae 0 0 0 0 0 0 0 0 0 0 0 106 0 0 0 0 0 0 0 0 0 0 0 106
Tivelina sp1 Veneridae 0 0 0 0 0 0 0 0 0 0 0 0 23 21 0 0 0 0 0 0 0 0 0 44
Varicorbula gibba Corbulidae 15 1 1 6 9 3 14 0 2 1 18 0 1 1 72 54 8 713 943 106 135 463 35 2497
Venus multilamella Veneridae 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 5 48 5 3 9 0 73
Venus sp1 Veneridae 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
Venus raulini Veneridae 0 0 0 0 0 0 0 0 0 0 0 0 18 22 0 0 0 0 0 0 0 0 0 40
unidentified unidentified Veneridae 0 0 0 0 0 0 0 0 0 0 0 2 0 8 0 1 0 0 0 0 0 0 0 11
unidentified unidentified Veneridae 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1
Yoldiella pygmaea Nuculanidae 0 2 0 0 0 0 5 0 0 17 0 0 0 0 0 0 0 0 0 0 0 0 0 24
Yoldiella sp1 Nuculanidae 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1

CLASS GASTROPODA
Acteocina lajonkaireana Cylichnidae 0 0 0 0 0 0 0 0 0 0 0 0 15 17 0 0 0 0 0 0 0 0 0 32
Acteon sp1 Actaeonidae 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Agathotoma clathrata Turridae 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
Alaba costellata Litiopsidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 5 0 0 0 0 0 0 6
Alvania curta Rissoidae 0 0 0 0 0 0 0 21 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 23
Alvania mariae Rissoidae 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
Alvania miocenica Rissoidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 3
Alvania partschi Rissoidae 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
Alvania spiriales Rissoidae 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Alvania spp. Rissoidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 11 75 2 2 0 94
Amyclina facki Nassariidae 0 0 18 15 42 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 78
Amyclina sp1 Nassariidae 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1
Anachis terebralis Pyrenidae 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
Aporrhais alata Aporrhaidae 2 2 16 22 25 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 72
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Genus species Family 1 2 3 4 5 6 8 9 10 11 12 13 14 15 16 17 18 19a 19b 20a 20b 21a 21b Total
________________________________________________________________________________________________________________
Aquilofusus festivus Buccinidae 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
Architectonica sp. Architectonicidae 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Asthenotoma festiva Turridae 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 3
Asthenotoma obtusangula Turridae 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
Asthenotoma pannoides Turridae 4 1 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10
Asthenotoma pannus Turridae 0 0 5 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6
Asthenotoma sp1 Turridae 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 2
Asthenotoma sp2 Turridae 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Astraea baccata Turbinidae 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Babylonella fusiformis Cancellariidae 0 4 1 0 1 0 0 0 6 7 0 0 0 0 0 0 0 0 0 0 0 0 0 19
Babylonella sp1 Cancellariidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1
Balcis spp. Eulimidae 0 0 1 0 2 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 4
Baryspira obsoleta Olividae 0 0 5 5 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12
Bathytoma jugleri Turridae 4 14 1 0 0 2 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 22
Bittium reticulatum Cerithiidae 0 0 0 0 0 0 0 3 0 0 0 0 1 6 6 5 43 9 4 82 39 0 1 199
Bittium spina Cerithiidae 0 27 0 1 0 1 0 0 46 2 0 0 1 0 0 4 8 0 0 0 0 0 0 90
Boreodrillia hosiusi Turridae 0 4 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6
Calyptraea chinensis Calyptraeidae 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 3
Cancellaria cancellata Cancellariidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
Cancellaria sp1 Cancellariidae 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 3
Cerithium sp1 Cerithiidae 0 0 0 0 0 0 0 4 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 6
Cerithium sp2 Cerithiidae 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3
Unidentified unidentified Cerithiidae 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 2
Cerithopsis sp1 Cerithiopsidae 0 0 0 0 0 0 0 1 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 3
Chrysallida sp1 Pyramidellidae 0 0 0 0 0 0 0 0 0 0 0 0 2 1 0 0 0 0 0 0 0 0 0 3
Clavatula interrupta Turridae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
Columbella spp. Pyrenidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 1 11 3 0 0 18
Conus antediluvianus Conidae 0 2 2 1 1 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 9
Conus dujardini Conidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 0 0 0 0 0 0 3
Conus mercati Conidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1
Conus vindobonensis Conidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
Cordieria uniplicata Turridae 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 2
Crassispira borealis Turridae 4 1 3 2 2 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 14
Crassispira sp1 Turridae 0 0 0 2 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 4
Crepidula crepidula Calyptraeidae 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1
Cylichna cylindracea Scaphandridae 0 0 2 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 4
Cylichna sp1 Scaphandridae 0 0 0 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4
Cylichna sl_sp1 Scaphandridae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
Cylichna sl_sp2 Scaphandridae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
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________________________________________________________________________________________________________________
Cymatosyrinx clavulina Turridae 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Diodora italica Fissurellidae 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Diodora sp1 Fissurellidae 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
Dorsanum nodosocostatum Nassariidae 0 0 0 0 0 0 0 0 0 0 0 0 16 14 0 0 0 0 0 0 0 0 0 30
Ellobium cf0woodi Ellobiidae 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
Epitonium sp1 Epitoniidae 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 3
Eulima spp. Eulimidae 0 0 1 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 1 1 1 2 8
Eupleura sp1 Muricidae 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 2
Euspira helicina Naticidae 0 0 0 0 0 0 0 0 0 2 0 0 0 0 11 2 4 0 0 0 0 0 0 19
Euspira helicina protracta Naticidae 2 15 7 5 9 0 0 0 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 49
Euspira sp1 Naticidae 1 0 0 0 0 6 8 0 0 21 17 0 0 0 0 0 0 0 0 0 0 0 0 53
Exilifusus attenuatus Fasciolariidae 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
unidentified unidentified Fasciolariidae 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Fasciolaria burdigalensis Fasciolariidae 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 2
Fusiturris aquensis Turridae 0 0 0 3 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5
Fusiturris flexiplicata Turridae 4 8 1 0 0 1 1 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 18
Gemmula coronata Turridae 0 0 2 0 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 5
Gemmula zimmermanni Turridae 13 9 0 0 0 0 0 0 1 4 0 0 0 0 0 0 0 0 0 0 0 0 0 27
Gemmula denticula borealis Turridae 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Gibbula affines Trochidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 24 2 0 0 0 0 0 0 27
Hadriania coelata Muricidae 0 0 2 2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5
Haedropleura maitreja Turridae 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
Haustellum inornatum Muricidae 0 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3
Hemiacirsa lanceolata Epitoniidae 0 0 1 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3
Hinia bocholtensis Nassariidae 2 32 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 40
Hinia hoernesi Nassariidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 242 201 41 22 23 19 349
Hinia inconstans Nassariidae 0 0 0 0 0 0 0 0 0 0 1 4 0 0 0 1 0 0 0 0 0 0 0 6
Hinia limata Nassariidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 8 2 2 1 0 16
Hinia tenuistriata Nassariidae 3 2 3 4 6 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20
Hinia voorthuyseni Nassariidae 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Hinia sp1 Nassariidae 0 0 0 0 0 0 0 0 0 77 0 0 0 2 0 2 2 0 0 0 0 0 0 83
Hinia sp2 Nassariidae 0 0 0 0 0 0 0 0 0 1 0 2 0 1 0 0 0 0 0 0 0 0 0 4
Hinia sp3 Nassariidae 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1
Hydrobia hoernesi Hydrobiidae 0 0 0 0 0 0 0 0 0 0 0 0 61 39 0 0 0 0 0 0 0 0 0 100
Hydrobia immutata Hydrobiidae 0 0 0 0 0 0 0 0 0 0 3 0 8 3 0 0 0 0 0 0 0 0 0 14
Hydrobia tournoueri Hydrobiidae 0 0 0 0 0 0 0 5 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 7
Hydrobia sp1 Hydrobiidae 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2
Jujubinus celinae Trochidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1
Kleinella humboldti Pyramidellidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
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Lepetella deformis Lepetellidae 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 2
Littorinidae undetermined Littorinidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1
Lyrotyphis priscus Muricidae 2 7 2 5 8 2 0 0 3 2 0 0 0 0 0 0 0 0 0 0 0 0 0 31
Mangelia andersoni Turridae 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Mangelia calais Turridae 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Mangelia sp1 Turridae 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 2 0 0 0 0 0 0 3
Mangelia sp2 Turridae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
Mangelia sp3 Turridae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
Mangelia sp4 Turridae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 1 0 0 0 0 0 0 3
unidentified unidentified Turridae 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Menesto pecularis Pyramidellidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 5 0 0 0 0 13
Mitra sp1 Mitridae 0 0 0 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4
Mitridae unidentified Mitridae 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
Mitrella curta Pyrenidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1
Mitrella erythrostoma Pyrenidae 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Mitrella nassoides Pyrenidae 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
Muricopsis sp1 Muricidae 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Narona varicosa Cancellariidae 0 0 1 5 0 2 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 9
Natica tigrina Naticidae 0 0 3 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4
Natica hoernesi Naticidae 0 0 2 12 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 23
Natica millepunctata Naticidae 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1
Natica spp. Naticidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 53 25 16 18 24 142
Neritina asperata Neritidae 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
Neritina expansa Neritidae 0 0 0 0 0 0 0 0 0 0 0 0 19 2 0 1 8 0 0 0 0 0 0 30
Neritina picta Neritidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 3
Niso acarinatoconicum Eulimidae 0 0 3 2 1 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 8
Niso sp1 Eulimidae 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Nucella? angulata? Muricidae 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Odostomia sp1 Pyramidellidae 0 0 0 0 0 0 1 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 3
Opalia pertusa Epitoniidae 0 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3
Orthosurcula steinvorthi Turridae 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
Peristernia patruelis Fasciolariidae 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Perrona jouanneti Turridae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
Phos decussatus Buccinidae 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
Phrontis dujardini Nassariidae 0 0 0 0 0 0 0 0 0 0 0 8 0 1 0 0 0 0 0 0 0 0 0 9
Phrontis vindobonensis Nassariidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
Pirenella picta Potamididae 0 0 0 0 0 0 0 0 0 0 0 6 12 8 0 0 0 0 0 0 0 0 0 26
Pleurotomella sp1 Turridae 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Pleurotomoides borealis Turridae 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3
________________________________________________________________________________________________________________
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Appendix 1 Continue.
________________________________________________________________________________________________________________
Genus species Family 1 2 3 4 5 6 8 9 10 11 12 13 14 15 16 17 18 19a 19b 20a 20b 21a 21b Total
________________________________________________________________________________________________________________
Pollia exsculpata Muricidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
Pseudoliotia varpalotensis Liotiidae 0 0 0 0 0 0 0 0 0 0 0 0 1 4 0 0 0 0 0 0 0 0 0 5
Pyramidella spp. Pyramidellidae 0 2 0 1 0 0 0 0 0 22 0 0 0 0 0 0 0 0 0 1 1 0 0 27
Pyrene subcorrugata Pyrenidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 7 0 1 11
Raphitoma hispidula Turridae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 7 1 1 2 0 26
Raphitoma plicatella Turridae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 5 14 11 0 2 35
Retusa elongata Retusidae 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Retusa sp1 Retusidae 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Ringicula auriculata Ringiculidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 31 12 8 11 1 3 66
Ringicula buccinea Ringiculidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 2
Ringicula sp1 Ringiculidae 0 5 2 22 52 28 0 1 19 3 0 0 0 0 0 0 0 0 0 0 0 0 0 132
Rissoa turricula Rissoidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 2 1 0 0 0 0 0 0 8
Rissoa sp1 Rissoidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 2
unidentified unidentified Rissoidae 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Rissoina decussata Rissoidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1
Rissoina podolica Rissoidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1
Rissoina pusilla Rissoidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1
Roxania utriculus Scaphandridae 0 3 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5
Sandbergeria perpusilla Diastomidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 5
Sandbergeria sp1 Diastomidae 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Scala spinosa Scalidae 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 5 1 0 0 0 2 9
Sorgenfreispira tenella Turridae 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
Splendrillia selenkae Turridae 2 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4
Stenothyrella sp1 Hydrobiidae 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 2
Streptolathyrus rothi Fasciolariidae 0 0 4 5 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11
Streptodictyon sexcostatus Fasciolariidae 2 3 2 0 1 0 1 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 14
Streptodictyon sp1 Fasciolariidae 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 2
Strioterebrum basteroti Terebridae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 4
Strioterebrum hoernesi Terebridae 3 0 2 8 0 1 0 0 1 6 0 0 0 0 0 0 0 0 0 0 0 0 0 21
Strioterebrum sp1 Terebridae 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1
Strombus bonellii Strombidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
Sveltia sp1 Cancellariidae 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 4
Syrnola sp1 Pyramidellidae 0 0 0 0 0 0 4 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 5
Tectonatica hemiclausa Naticidae 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Tectonatica miopusilla Naticidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 0 0 0 0 0 0 0 3
Teretia anceps Turridae 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 2
Teretia sp1 Turridae 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Tornus belgicus Vitrinellidae 0 0 0 0 0 0 0 2 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 4
Tornus sp1 Vitrinellidae 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1
________________________________________________________________________________________________________________
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Appendix 1 Continue.
________________________________________________________________________________________________________________
Genus species Family 1 2 3 4 5 6 8 9 10 11 12 13 14 15 16 17 18 19a 19b 20a 20b 21a 21b Total
________________________________________________________________________________________________________________
Tricola eichwaldi Phasianellidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 2 0 0 0 0 0 0 3
Trigonostoma gradata Cancellariidae 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1
Triphora sp1 Triphoridae 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Triphora perversa Triphoridae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 1 0 0 4
Tudicula rusticula Vasidae 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1
Turbonilla koeneniana Pyramidellidae 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Turbonilla spp. Pyramidellidae 0 2 0 0 1 0 1 0 0 0 0 0 1 0 1 0 1 1 0 0 1 0 0 9
Turbonilla sp2 Pyramidellidae 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Turricula spp. Turridae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
Turritella archimedes Turritellidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 4
Turritella badensis Turritellidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 32 21 25 9 7 2 96
Turritella eryna Turritellidae 0 0 3 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5
Turritella subangulata Turritellidae 0 0 5 0 0 0 4 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 11
Turritella bicarinata Turritellidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1
Turritella turris Turritellidae 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 6
Turritella spp. Turritellidae 0 0 0 0 0 0 0 3 0 0 1 5 0 0 1 5 0 0 0 0 0 0 0 15
unidentified unidentified Turritellidae 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3
Typhis pungens Muricidae 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Unedogemmula boreoturricula Turridae 1 1 6 7 4 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 22
Unedogemmula stoffelsi Turridae 0 0 0 0 5 1 2 0 0 7 0 0 0 0 0 0 0 0 0 0 0 0 0 15
Uromitra sp1 Vexillidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1
Urosalpinx sismondai Muricidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1
Vermicularia milleti Vermetidae 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
unidentified unidentified unidentified 0 0 0 2 1 0 0 1 1 2 2 0 0 1 0 0 0 0 0 0 0 0 0 10
unidentified unidentified unidentified 0 0 0 1 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 4
unidentified unidentified unidentified 0 0 0 1 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 3
unidentified unidentified unidentified 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1
unidentified unidentified unidentified 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 4

Diversity  of bivalves (number of species) 8 8 18 16 16 12 17 25 3 7 2 24 16 14 6 14 13 6 6 8 9 5 5 99
Diversity  of gastropods (number of species) 17 31 39 30 31 27 17 28 18 24 13 16 22 22 18 21 30 15 14 17 16 8 11 198
Diversity  of mollusks (number of species) 25 39 57 46 47 39 34 53 21 31 15 40 38 36 24 35 43 21 20 25 25 13 16 297
Abundance of bivalves (number of disarticulated valves) 196 117 104 117 225 189 112 95 9 46 22 228 76 142 98 188 121 812 1010 271 298 488 364 5328
Abundance of gastropods (number of shells) 51 219 134 152 208 68 35 65 110 186 46 44 162 110 40 63 132 418 331 294 146 55 58 3127
Abundance of mollusks (bivalves + gastropods) 247 336 238 269 433 257 147 160 119 232 68 272 238 252 138 251 253 1230 1341 565 444 543 422 8455
_______________________________________________________________________________________________________________
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Appendix 2: Principal Component Ordination Plots.
Figure 1. Principal component ordinations of samples as described by the relative abundance of bivalve genera (left column of plots) and families (right
column of plots). For each column, the uppermost plot shows the correlation pattern for variables that display a notable correlation with PC1 and/or
PC2, the three remaining plots show the same ordination of samples grouped by three different grouping variables (province, facies, stratigraphic stage).
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Figure 2. . Principal component ordinations of samples as described by the relative abundance of gastropod genera (left column of plots) and families
(right column of plots). For each column, the uppermost plot shows the correlation pattern for variables that display a notable correlation with PC1
and/or PC2, the three remaining plots show the same ordination of samples grouped by three different grouping variables (province, facies, stratigraphic
stage).
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Figure 3. Principal component ordinations of samples as described by the relative abundance of ecological categories of bivalves (left column of plots)
and gastropods (right column of plots). For each column, the uppermost plot shows the correlation pattern for variables that display a notable correlation
with PC1 and/or PC2, the three remaining plots show the same ordination of samples
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