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Table S1. Biotic associations in the PaleoReefs database (Kiessling and Flügel 2002) and corresponding standardized groups used in this study. Groups in brackets are not consistently present in the association and were not considered in the analyses.
	Code
	Association details
	Standardized Groups

	0
	Unknown
	Unknown

	1
	Scleractinian corals - red algae - (hydrozoans) - (foraminifera) - (microbes) - (sponges)
	Corals, Red algae

	2
	Corals only
	Corals

	3
	Corals - calcareous sponges (hydrozoans) - solenoporaceans - (Tubiphytes) - (bryozoans)
	Corals, Calcareous sponges

	4
	Siliceous sponges - echinoderms - scleractinian corals - worms
	Siliceous sponges, Echinoderms, Corals, Worms

	5
	Red algae - calcareous sponges - Tubiphytes - microbes - (bryozoans) - (corals)
	Red algae, Calcareous sponges, Microbes, Microbes

	6
	Corals - bivalves - (stromatoporoids)
	Corals, Other bivalves

	7
	Archaeocyaths - microbes
	Calcareous sponges, Microbes

	8
	Coralline sponges (chaetetids) - microbes - corals
	Calcareous sponges, Microbes, Corals

	9
	Stromatoporoids - rugose/tabulate corals - microbes - (bryozoans) - (algae) - (echinoderms)
	Calcareous sponges, Corals, Corals, Microbes

	10
	Scleractinian corals - (chaetetids, stromatoporoids-hydrozoans-spongiomorphids) - algae - microbes
	Corals, Other algae, Microbes

	11
	Serpulids - algae - microbes
	Serpulids, Other algae, Microbes

	12
	Cyanophyceans - Tubiphytes
	Microbes, Microbes

	13
	Algae - encrusting foraminifers
	Other algae, Foraminifers

	14
	Sponges - bryozoans - (microbes)
	Calcareous sponges, Bryozoans

	15
	Algae - microbes - (encrusting forams) - (rare songes)
	Other algae, Microbes

	16
	Serpulids - bivalves - (microbes)
	Serpulids, Other bivalves

	17
	Bryozoans - crinoids - sponge spicules - (brachiopods) - (microbes) - (Tubiphytes)
	Bryozoans, Crinoids, Sponge spicules

	18
	Bryozoans - microbes - (algae) - (crinoids)
	Bryozoans, Microbes

	19
	Algae, microbes - bryozoans - corals - (sponges/stromatoporoids)
	Other algae, Microbes, Bryozoans, Corals

	20
	Corals - forams
	Corals, Forams

	21
	Tubiphytes - cyanophyceans - corals - (algae) - sponges
	Microbes, Microbes, Corals, Calcareous sponges

	22
	Stromatoporoids/sponges - corals - (algae)
	Calcareous sponges, Calcareous sponges, Corals

	23
	Bryozoans - Tubiphytes - phylloid algae - (microbes) - (encrusting forams)
	Bryozoans, Microbes, Other algae

	24
	Tubiphytes - algae - cyanophyceans - (bryozoans) - (sponges)
	Microbes, Other algae, Microbes

	25
	Palaeoaplysina - phylloid algae
	Red algae, Other algae

	26
	Phylloid and other platy algae - cements - (microbes)
	Other algae, Cements

	27
	Pharetronid sponges - algae
	Calcareous sponges, Other algae

	28
	Palaeoaplysina - microbes - bryozoans - Tubiphytes - (corals)
	Red algae, Microbes, Bryozoans, Microbes

	29
	Coralline algae only (some corals)
	Red algae

	30
	Tubiphytes - forams
	Microbes, Forams

	31
	Algae - bryozoans - (crinoids) - (forams) - (sponges) - (vermetids)
	Other algae, Bryozoans

	32
	Cyanophyceans - corals - (forams) - (bryozoans) - (hydrozoans)
	Microbes, Corals

	33
	Siliceous sponges - microbes - (Tubiphytes)
	Siliceous sponges, Microbes

	34
	Corals - Tubiphytes
	Corals, Microbes

	35
	Chaetetids - corals - cyanoyphyceans - algae - (bryozoans)
	Calcareous sponges, Corals, Microbes, Other algae

	36
	Bryozoans - sponges - microbes
	Bryozoans, Calcareous sponges, Microbes

	37
	Sponges - microbes - Tubiphytes - (worms)
	Calcareous sponges, Microbes, Microbes

	38
	Palaeoaplysina - corals - tubular forams - bryozoans
	Red algae, Corals, Forams, Bryozoans

	39
	Algae - bivalves - (bryozoans) - (siliceous sponges)
	Other algae, Other bivalves

	40
	Microbes - mollusks
	Microbes, Mollusks

	41
	Corals - bryozoans - (algae) - (bivalves)
	Corals, Bryozoans

	42
	Microbes - siliceous sponges - (bryozoans) - corals
	Microbes, Siliceous sponges, Corals

	43
	Siliceous sponges - serpulids - (bivalves) - (calcisponges) - (microbes)
	Siliceous sponges, Serpulids

	44
	Worms - microbes - (forams) - (bryozoans) - (corals)
	Worms, Microbes

	45
	Siliceous sponges - calcisponges - microbes - (algae)
	Siliceous sponges, Calcareous sponges, Microbes

	46
	Corals - siliceous sponges - (algae) - (bryozoans) - (crinoids)
	Corals, Siliceous sponges

	47
	Bivalves (mostly oysters) - algae (microbes)
	Other bivalves

	48
	Red algae - vermetids
	Red algae, Vermetids

	49
	Algae - microbes - stromatoporoids - (corals) - (bryozoans)
	Other algae, Microbes, Calcareous sponges

	50
	Corals - stromatoporoids (chaetetids) - algae (stromatolites) - rudists - (spicular sponges)
	Corals, Calcareous sponges

	51
	Hydrozoans - microbes - algae
	Hydrozoans, Microbes, Other algae

	52
	Siliceous sponges - bryozoans - tabulate corals - solenoporaceans - (microbes)
	Siliceous sponges, Bryozoans, Corals, Red algae

	53
	Echinoderms - bryozoans - tabulate corals - (lithistids)
	Echinoderms, Bryozoans, Corals

	54
	Bryozoans - stromatoporoids
	Bryozoans, Calcareous sponges

	55
	Tabulate/rugose corals - crinoids - (microbes inferred)
	Corals, Crinoids

	56
	Microbes - crinoids - tabulate/rugose corals
	Microbes, Crinoids, Corals, Corals

	57
	Brachiopods - bryozoans, sponges, corals, Tubiphytes, encrusting forams
	Brachiopods, Bryozoans, Calcareous sponges, Corals, Microbes, Forams

	58
	Archaeocyaths - microbes (Renalcis, Epiphyton, Girvanella) - corals
	Calcareous sponges, Microbes, Corals

	59
	Lithistid sponges - cyanophyceans - pelmatozoans
	Lithistid sponges, Microbes, Pelmatozoans

	60
	Bryozoans - Pelmatozoans - (microbes)
	Bryozoans, Pelmatozoans

	61
	Microbes (thrombolites) - algae - corals
	Microbes, Other algae, Corals

	62
	Rudists - stromatoporoids (hydrozoans) - (algae)
	Rudists, Calcareous sponges

	63
	Corals - hydrozoans
	Corals, Hydrozoans

	64
	Microbes/stromatolites - (cements) - (worm tubes)
	Microbes, Microbes

	65
	Corals - spongiomorphids - oysters - serpulids
	Corals, Calcareous sponges, Other bivalves, Serpulids

	66
	Stromatolites-'sphinctozoans'-(stromatoporoids, algae, corals)
	Microbes, Calcareous sponges

	67
	Corals - Tubiphytes - bryozoans
	Corals, Microbes, Bryozoans

	68
	Brachiopods - massive bivalves
	Brachiopods, Other bivalves

	69
	Non-coralline algae only
	Other algae

	70
	Spongiomorphids - siliceous sponges - pharetronids- corals
	Calcareous sponges, Siliceous sponges, Corals

	71
	Foraminifera only, (some corals)
	Forams

	72
	Rudists only (sometimes with microbial encrustations)
	Rudists

	73
	Bryozoans only
	Bryozoans

	74
	Non-rudist bivalves only
	Other bivalves

	75
	Stromatoporoids or chaetetids only
	Calcareous sponges

	76
	Worms only
	Worms

	77
	Vermetid gastropods -  microbes
	Vermetids, Microbes

	78
	Calcisponges - serpulids - corals
	Calcareous sponges, Serpulids, Corals

	79
	Siliceous sponges - algae
	Siliceous sponges, Other algae

	80
	Lithistid sponges - receptaculid algae/Calathium - microbes - (stromatoporoids)
	Lithistid sponges, Other algae, Microbes, Microbes

	81
	Spygoria only
	Other algae

	82
	Bryozoans - strophomenid brachiopods
	Bryozoans, Brachiopods

	83
	Bryozoans - rugose corals - echinoderms - encrusting forams
	Bryozoans, Corals, Echinoderms, Forams

	84
	Chaetetids - phylloid algae - bryozoans
	Calcareous sponges, Other algae, Bryozoans

	85
	Corals - (phylloid) algae
	Corals, Other algae

	86
	Microbes - sponges - crinoids
	Microbes, Calcareous sponges, Crinoids

	87
	Girvanella - lithistid sponges - sclerosponges
	Microbes, Lithistid sponges, Calcareous sponges

	88
	Green algae - phylloid algae - calcisponges - (corals)
	Other algae, Other algae, Calcareous sponges

	89
	Brachiopods - echinoderms
	Brachiopods, Echinoderms

	90
	Crinoids - Tubiphytes
	Crinoids, Microbes

	91
	Rudists - corals - algae/microbes - (brachiopods)
	Rudists, Corals, Other algae, Microbes

	92
	Bivalves - crinoids
	Other bivalves, Crinoids

	93
	Microbial micrite - pelmatozoans
	Microbes, Pelmatozoans

	94
	Lithistid sponges - Calathium - microbes
	Lithistid sponges, Microbes, Microbes

	95
	Bivalves (Placunopsis) - microbes - (siliceous sponges)
	Other bivalves

	96
	Rugose corals - microbes - algae
	Corals, Microbes, Other algae





Table S2. Data categorization of environmental settings in the PBDB.
	Categorised as
	Environmental settings in the PBDB

	shallow
	coastal indet.
	paralic indet.

	
	delta front
	peritidal

	
	delta plain
	prodelta

	
	deltaic indet.
	sand shoal

	
	estuary/bay
	shallow subtidal indet.

	
	foreshore
	shoreface

	
	interdistributary bay
	transition zone/lower shoreface

	
	lagoonal
	intrashelf/intraplatform reef

	
	lagoonal/restricted shallow subtidal
	reef, buildup or bioherm

	
	marginal marine indet.
	perireef or subreef

	
	open shallow subtidal
	platform/shelf-margin reef

	
	fluvial-deltaic indet.
	

	deep
	basinal (carbonate)
	offshore indet.

	
	basinal (siliceous)
	offshore shelf

	
	basinal (siliciclastic)
	slope

	
	deep-water indet.
	submarine fan

	
	deep subtidal indet.
	offshore ramp

	
	deep subtidal ramp
	basin reef

	
	deep subtidal shelf
	slope/ramp reef

	
	offshore
	

	reef
	basin reef
	platform/shelf-margin reef

	
	slope/ramp reef
	intrashelf/intraplatform reef

	
	perireef or subreef
	reef, buildup or bioherm

	unknown
	carbonate indet.
	marine indet.

	non-reef
	default category; categories not included above in the reef or unknown categories
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