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[bookmark: _Toc142807789]Part 1: Matrix for absence, presence cluster analysis
The matrix contains all occurring taxa. The cluster analysis was carried out once with all taxa, once with only typical deep-sea taxa (printed in red).
	Order
	Family
	Genus
	Central Tethys, France (Ypresian/Lutetian) (1)
	Central Tethys, France (Middle Lutetian) (1)
	Central Tethys, France (Bartonian) (1)
	NSB, Denmark (2, this study)
	Central Tethys, Austria (3)
	Mediterranean Tethys, Italy, Pesciara (4)
	Mediterranean Tethys, Italy, Monte Postale (4)
	NSB, United Kingdom (5)
	NSB, Germany (6)
	Mediterranean Tethys, North Morocco (7)
	Mediterranean Tethys, SW Morocco (8)
	Mediterranean Tethys, Egypt (9)
	Eastern Tethys, India (10)
	Eastern Tethys, India (11)
	North Atlantic, Senegal (12)
	Southern Ocean, Antarctic Peninsula (13)
	Mediterranean Tethys, Jordan (14)
	Eastern Tethys, Caucasus (Russia), Ukraine (15)
	Eastern Tethys, Uzbekistan (16)
	Eastern Tethys, Uzbekistan (17)
	NSB, Belgium (18)
	NSB, Belgium (19)
	North Atlantic, Alabama (20)
	North Atlantic, Alabama (21)
	North Atlantic, Georgia (22)
	Caribbean, Mexico (13)
	North Atlantic, South Carolina (24)
	North Atlantic, South Carolina (25)
	North Atlantic, Virginia (26)
	South Pacific, Chile (27)

	Carcharhiniformes
	Carcharhinidae
	Abdounia
	1
	0
	1
	0
	0
	0
	0
	1
	0
	1
	1
	1
	1
	0
	0
	0
	0
	1
	1
	1
	1
	1
	1
	1
	1
	0
	1
	1
	1
	1

	Carcharhiniformes
	Carcharhinidae
	Carcharhinus
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Carcharhiniformes
	Carcharhinidae
	Eogaleus
	0
	0
	0
	0
	0
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Carcharhiniformes
	Carcharhinidae
	Isogomphodon
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0

	Carcharhiniformes
	Carcharhinidae
	Misrichthys
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Carcharhiniformes
	Carcharhinidae
	Negaprion
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	1
	0
	0
	0

	Carcharhiniformes
	Carcharhinidae
	Physogaleus
	1
	0
	0
	1
	1
	0
	0
	1
	0
	1
	1
	1
	1
	1
	1
	0
	1
	1
	1
	1
	1
	1
	1
	1
	0
	0
	1
	1
	1
	0

	Carcharhiniformes
	Carcharhinidae
	Pseudabdounia
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1
	1
	1
	1
	0
	0
	0
	0
	1
	0

	Carcharhiniformes
	Carcharhinidae
	Rhizoprionodon
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1
	1
	0
	1
	0
	1
	0
	0
	1
	0
	1
	1
	0
	0
	0
	1
	0
	0
	0

	Carcharhiniformes
	Carcharhinidae
	Scoliodon
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0

	Carcharhiniformes
	Galeocerdonidae
	Galeocerdo
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	1
	1
	1
	1
	0
	0
	0
	0
	0
	1
	1
	0
	1
	1
	1
	1
	1
	0
	0
	0

	Carcharhiniformes
	Hemigaleidae
	Hemipristis
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1
	1
	0
	0
	0

	Carcharhiniformes
	Hemigaleidae
	Paragaleus
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Carcharhiniformes
	Leptochariidae
	Leptocharias
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Carcharhiniformes
	Pentanchidae
	Apristurus
	1
	1
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Carcharhiniformes
	Scyliorhinidae
	Casieria
	1
	0
	0
	0
	1
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Carcharhiniformes
	Scyliorhinidae
	Crassescyliorhinus
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Carcharhiniformes
	Scyliorhinidae
	Foumtizia
	1
	0
	1
	1
	0
	0
	0
	1
	0
	1
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	1
	0
	0
	0

	Carcharhiniformes
	Scyliorhinidae
	Megascyliorhinus
	0
	1
	0
	1
	1
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Carcharhiniformes
	Scyliorhinidae
	Microscyliorhinus
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0

	Carcharhiniformes
	Scyliorhinidae
	Platyrhizoscyllium
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Carcharhiniformes
	Scyliorhinidae
	Premontreia
	1
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1
	1
	0
	1
	0
	0
	1
	1
	1
	0

	Carcharhiniformes
	Scyliorhinidae
	Scyliorhinus
	1
	1
	1
	0
	0
	0
	0
	1
	0
	0
	1
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0

	Carcharhiniformes
	Scyliorhinidae
	Stenoscyllium
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Carcharhiniformes
	Sphyrnidae
	Sphyrna
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0

	Carcharhiniformes
	Triakidae
	Galeorhinus
	1
	0
	0
	0
	0
	1
	0
	1
	0
	0
	1
	0
	1
	1
	0
	0
	1
	0
	1
	1
	1
	1
	1
	1
	0
	0
	0
	0
	1
	1

	Carcharhiniformes
	Triakidae
	Iago
	1
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Carcharhiniformes
	Triakidae
	Mustelus
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Carcharhiniformes
	Triakidae
	Pachygaleus
	1
	0
	0
	0
	0
	0
	0
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	1
	1
	1
	1
	0
	0
	0
	1
	1
	0

	Carcharhiniformes
	Triakidae
	Palaeogaleus
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0

	Carcharhiniformes
	Triakidae
	Triakis
	1
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	1
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0

	Carcharhiniformes
	Triakidae
	Xystrogaleus
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Echinorhiniformes
	Echinorhinidae
	Echinorhinus
	1
	0
	0
	1
	1
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0

	Echinorhiniformes
	Echinorhinidae
	Orthechinorhinus
	1
	1
	1
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Echinorhiniformes
	Echinorhinidae
	Paraechinorhinus
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Heterodontiformes
	Heterodontidae
	Heterodontus
	1
	0
	0
	0
	1
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1
	1
	0
	0
	1
	0
	0
	1
	1
	0

	Hexanchiformes
	Chlamydoselachidae
	Chlamydoselachus
	0
	1
	0
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Hexanchiformes
	Hexanchidae
	Heptranchias
	1
	0
	0
	1
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Hexanchiformes
	Hexanchidae
	Hexanchus
	1
	0
	0
	1
	1
	0
	0
	1
	0
	1
	0
	0
	0
	0
	0
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1

	Hexanchiformes
	Hexanchidae
	Notorynchus
	0
	0
	0
	1
	1
	0
	0
	1
	0
	1
	0
	0
	0
	1
	0
	0
	0
	0
	0
	1
	1
	0
	0
	0
	0
	0
	1
	0
	0
	0

	Hexanchiformes
	Hexanchidae
	Weltonia
	0
	0
	0
	1
	0
	0
	0
	1
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	incert. sedis
	incert. fam.
	Odontorhytis
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Lamniformes
	Alopiidae
	Alopias
	1
	1
	0
	1
	1
	0
	0
	1
	0
	1
	1
	1
	0
	0
	0
	0
	1
	1
	1
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0

	Lamniformes
	Alopiidae
	Trigonotodus
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Lamniformes
	Alopiidae
	Usakias
	0
	0
	0
	1
	1
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Lamniformes
	Carchariidae
	Carcharias
	1
	0
	0
	1
	1
	0
	0
	0
	1
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	1
	1
	0
	0
	0

	Lamniformes
	Lamnidae
	Cosmopolitodus
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Lamniformes
	Lamnidae
	Isurolamna
	1
	1
	0
	1
	1
	0
	0
	1
	1
	1
	0
	0
	0
	0
	0
	0
	0
	1
	1
	0
	1
	1
	0
	1
	0
	0
	0
	0
	0
	0

	Lamniformes
	Lamnidae
	Isurus
	1
	1
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0

	Lamniformes
	Lamnidae
	Karaisurus
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Lamniformes
	Lamnidae
	Lamna
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Lamniformes
	Lamnidae
	Lethenia
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Lamniformes
	Lamnidae
	Macrorhizodus
	0
	0
	0
	1
	1
	0
	0
	1
	1
	0
	1
	1
	0
	0
	0
	0
	0
	1
	1
	1
	1
	0
	0
	1
	1
	1
	0
	0
	0
	1

	Lamniformes
	Mitsukurinidae
	Anomotodon
	1
	0
	0
	1
	0
	0
	0
	1
	1
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	1
	1
	1

	Lamniformes
	Mitsukurinidae
	Mitsukurina
	1
	1
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Lamniformes
	Mitsukurinidae
	Striatolamia
	1
	1
	0
	1
	1
	0
	0
	1
	1
	1
	0
	0
	0
	0
	0
	1
	0
	1
	1
	0
	1
	1
	1
	1
	0
	1
	0
	1
	1
	1

	Lamniformes
	Mitsukurinidae
	Woellsteinia
	1
	0
	0
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Lamniformes
	Odontaspididae
	Araloselachus
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0

	Lamniformes
	Odontaspididae
	Brachycarcharias
	0
	0
	0
	0
	1
	1
	1
	1
	1
	1
	1
	1
	0
	0
	1
	0
	0
	0
	1
	0
	1
	1
	1
	1
	1
	0
	0
	1
	1
	0

	Lamniformes
	Odontaspididae
	Carcharoides
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1

	Lamniformes
	Odontaspididae
	Hypotodus
	1
	0
	0
	1
	0
	0
	0
	1
	1
	1
	0
	0
	0
	0
	0
	0
	1
	0
	1
	1
	1
	1
	1
	1
	0
	0
	0
	0
	1
	1

	Lamniformes
	Odontaspididae
	Jaekelotodus
	0
	0
	0
	1
	0
	0
	0
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1
	1
	1
	1
	1
	0
	0
	0
	0
	0
	0

	Lamniformes
	Odontaspididae
	Odontaspis
	1
	0
	0
	1
	0
	0
	0
	1
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1
	1
	1
	0
	1
	0
	1
	0
	0
	1
	1

	Lamniformes
	Odontaspididae
	Palaeohypotodus
	0
	0
	0
	1
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	1
	0

	Lamniformes
	Odontaspididae
	Sylvestrilamia
	0
	0
	0
	0
	0
	0
	0
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1
	1
	0
	0
	0
	0
	0
	1
	0

	Lamniformes
	Odontaspididae
	Tethylamna
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0

	Lamniformes
	Odontaspididae
	Turania
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Lamniformes
	Otodontidae
	Cretalamna
	1
	0
	0
	1
	0
	0
	0
	1
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	1
	0
	0
	0
	0
	1
	0

	Lamniformes
	Otodontidae
	Otodus
	1
	0
	0
	1
	1
	0
	0
	1
	1
	1
	1
	1
	0
	0
	0
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	0
	0
	1
	1

	Lamniformes
	Otodontidae
	Parotodus
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0

	Lamniformes
	Serratolamnidae
	Serratolamna
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0

	Lamniformes
	Xiphodolamiidae
	Xiphodolamia
	0
	0
	0
	1
	1
	0
	0
	1
	1
	0
	1
	0
	0
	0
	0
	0
	1
	0
	1
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Orectolobiformes
	Brachaeluridae
	Eostegostoma
	1
	1
	0
	0
	1
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	1
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Orectolobiformes
	Ginglymostomatidae
	Delpitoscyllium
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0

	Orectolobiformes
	Ginglymostomatidae
	Ginglymostoma
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0

	Orectolobiformes
	Ginglymostomatidae
	Nebrius
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1
	0
	0
	1
	0
	0
	0
	0
	0
	1
	1
	1
	1
	1
	1
	1
	1
	1
	0

	Orectolobiformes
	Ginglymostomatidae
	Protoginglymostoma
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	1
	0
	0

	Orectolobiformes
	Ginglymostomatidae
	Pseudoginglymostoma
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Orectolobiformes
	Hemiscylliidae
	Chiloscyllium
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Orectolobiformes
	Hemiscylliidae
	Hemiscyllium
	1
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0

	Orectolobiformes
	Hemiscylliidae
	Notoramphoscyllium
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Orectolobiformes
	Orectolobidae
	Coelometlaouia
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Orectolobiformes
	Orectolobidae
	Eometlaouia
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0

	Orectolobiformes
	Orectolobidae
	Orectoloboides
	0
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Orectolobiformes
	Orectolobidae
	Orectolobus
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1
	0
	0
	0
	0
	0
	0

	Orectolobiformes
	Orectolobidae
	Squatiscyllium
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Orectolobiformes
	Parascylliidae
	Pararhincodon
	1
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0

	Orectolobiformes
	Parascylliidae
	Parascyllium
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Orectolobiformes
	Rhincodontidae
	Palaeorhincodon
	0
	1
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1
	0
	0
	0
	0
	0
	0
	1
	1
	0

	Pristiophoriformes
	Pristiophoridae
	Pristiophorus
	0
	1
	0
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Squaliformes
	Centrophoridae
	Centrophorus
	0
	1
	0
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Squaliformes
	Centrophoridae
	Deania
	0
	1
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Squaliformes
	Dalatiidae
	Acrosqualiolus
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Squaliformes
	Dalatiidae
	Angoumeius
	0
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Squaliformes
	Dalatiidae
	Dalatias
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Squaliformes
	Dalatiidae
	Eodalatias
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Squaliformes
	Dalatiidae
	Eosqualiolus
	0
	1
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Squaliformes
	Dalatiidae
	Euprotomicroides
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Squaliformes
	Dalatiidae
	Isistius
	0
	1
	0
	1
	1
	0
	0
	1
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1
	1
	0
	0
	0
	0
	0
	0
	1
	0

	Squaliformes
	Dalatiidae
	Oligodalatias
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Squaliformes
	Dalatiidae
	Squaliodalatias
	1
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Squaliformes
	Dalatiidae
	Squaliolus
	0
	1
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Squaliformes
	Etmopteridae
	Etmopterus
	0
	1
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Squaliformes
	Etmopteridae
	Paraetmopterus
	1
	1
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Squaliformes
	Somniosidae
	Centroscymnus
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Squaliformes
	Somniosidae
	Scymnodalatias
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Squaliformes
	Squalidae
	Squalus
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	1
	0
	1
	0
	0
	0
	0
	0
	0
	1
	0

	Squatiniformes
	Squatinidae
	Squatina
	1
	0
	0
	1
	1
	0
	0
	1
	0
	1
	0
	0
	0
	0
	0
	1
	1
	0
	0
	1
	1
	1
	0
	0
	0
	0
	1
	1
	1
	1



[bookmark: _Toc142807790]Part 2: Dendogram, cluster analysis, map of the geographic locations

The following four indices are statistic tools used to gauge the similarity of two or more samples (for binary absence-presence data, coded as 0 or 1) (see Reference manual for PAST PAleontological Statistics, Version 4.12. Øyvind Hammer 2022).

a) Dice or Sørensen–Dice coefficient index
[bookmark: _heading=h.1fob9te]When comparing two rows, a match is counted for all columns that are present in both rows.
M=number of matches
N=number of columns
Used Formula: djk = 2M / (2M+N).
[image: ]
Figure 1: Dice or Sørensen–Dice coefficient, all taxa.

[image: ]
Figure 2: a) Dice or Sørensen–Dice coefficient, only deep-sea taxa.

b) [bookmark: _heading=h.3znysh7]Kulczynski Index
[bookmark: _heading=h.2et92p0]When comparing two rows, a match is counted for all columns that are present in both rows. With the same notation as given for Dice similarity above (with N1 and N2 referring to the two rows):
M=number of matches
N =number of columns
Used Formula: djk = 
[image: ]
Figure 3: Kulczynski Index, all taxa.
[image: ]
Figure 4: Kulczynski Index, only deep-sea taxa.

c) Jaccard Index
When comparing two rows, a match is counted for all columns that are present in both rows.
M=number of matches
N=number of columns
Used Formula: djk = M / (M+N).
[image: ]
Figure 5: Jaccard Index, all taxa.
[image: ]
Figure 6: Jaccard Index, only deep-sea taxa.

d) Ochiai Index
When comparing two rows, a match is counted for all columns that are present in both rows. With the same notation as given for Dice similarity above (with N1 and N2 referring to the two rows):
M=number of matches
N =number of columns
Used Formula: djk = 
[image: ]
Figure 7: Ochiai Index, all taxa.
[image: ]
Figure 8: Ochiai Index, only deep-sea taxa.

e) Map of the geographic locations
[image: ]
Fig. Suppl- Mat. Map of the geographic locations of the 27 sites used for cluster analysis.
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