Supplementary Data 1. Sample localities, geology, age, and abundance. 
	Locality
	Sample

 Code
	Primary 

Lithology
	Realm
	Depositional 

Environment
	Regional 

Stage
	Abundance

	Nevada, USA
	Be1
	Packstone
	NW Continental Margin
	Middle-carbonate shelf
	Moscovian
	237

	Kansas, USA
	Mu5
	Limestone
	Northwestern Midcontinent
	Basin
	Gzhelian
	2558

	Kansas, USA
	Mu6
	Shale
	Northwestern Midcontinent
	Basin
	Gzhelian
	696

	Kansas, USA
	Mu7
	Limestone
	Northwestern Midcontinent
	Basin
	Gzhelian
	520

	Kansas, USA
	Mu8
	Shale
	Northwestern Midcontinent
	Basin
	Gzhelian
	4097

	Kansas, USA
	Ol1
	Limestone
	Northwestern Midcontinent
	Basin
	Gzhelian
	327

	Kansas, USA
	Ol2
	Shale
	Northwestern Midcontinent
	Basin
	Gzhelian
	2041

	Kansas, USA
	Ol3
	Packstone
	Northwestern Midcontinent
	Middle-carbonate shelf
	Gzhelian
	566

	Kansas, USA
	Ol4
	Argillaceous wackestone
	Northwestern Midcontinent
	Inner-carbonate shelf
	Gzhelian
	542

	Oklahoma, USA
	We1
	Shale
	Northwestern Midcontinent
	Basin
	Moscovian
	60046

	Oklahoma, USA
	We2
	Shale
	Northwestern Midcontinent
	Basin
	Moscovian
	126596

	Oklahoma, USA
	We3
	Shale
	Northwestern Midcontinent
	Basin
	Moscovian
	74762

	Oklahoma, USA
	We4
	Shale
	Northwestern Midcontinent
	Basin
	Moscovian
	25287

	Oklahoma, USA
	We5
	Shale
	Northwestern Midcontinent
	Basin
	Moscovian
	15664

	Texas, USA
	Co1
	Wackestone
	Northwestern Midcontinent
	Basin
	Artinskian
	4380

	Kanchanaburi, Thailand
	Gr1
	Argillaceous Limestone
	Southeastern Tethys
	Inner-carbonate shelf
	Artinskian
	3444

	Kanchanaburi, Thailand
	Gr2
	Limestone
	Southeastern Tethys
	Basin
	Artinskian
	1915

	Kanchanaburi, Thailand
	Gr3
	Limestone
	Southeastern Tethys
	Middle-carbonate shelf
	Artinskian
	13403

	Kanchanaburi, Thailand
	Gr5
	Limestone
	Southeastern Tethys
	Middle-carbonate shelf
	Artinskian
	512

	Merida, Venezuela
	Ho1
	Wackestone
	Northwestern Midcontinent
	Basin
	Artinskian
	398

	New Mexico, USA
	Ku2
	Argillaceous shale
	Northwestern Midcontinent
	Inner-carbonate shelf
	Sakmarian
	1360

	Kansas, USA
	Mu1
	Limestone
	Northwestern Midcontinent
	Middle-carbonate shelf
	Asselian
	459

	Kansas, USA
	Mu2
	Shale
	Northwestern Midcontinent
	Basin
	Asselian
	1816

	Kansas, USA
	Mu4
	Siltstone
	Northwestern Midcontinent
	Basin
	Asselian
	903

	Queensland, Australia
	Wa3
	Sandstone
	Southeastern Tethys
	Inner-carbonate shelf
	Artinskian
	578

	Nevada/Utah, USA
	Ya1
	Limestone
	NW Continental Margin
	Middle-carbonate shelf
	Artinskian
	260

	Nevada/Utah, USA
	Ya2
	Calcareous shale
	NW Continental Margin
	Inner-carbonate shelf
	Artinskian
	2262

	Nevada/Utah, USA
	Ya3
	Argillaceous Wackestone
	NW Continental Margin
	Inner-carbonate shelf
	Artinskian
	15091

	Nevada/Utah, USA
	Ya4
	Wackestone
	NW Continental Margin
	Inner-carbonate shelf
	Artinskian
	5601


