Supplementary Table 1
	
	Higher order taxonomy
	Specimens
	Ventral Area in cm2
	Dorsal Blade Scapula Area in cm2
	Age (Ma)
	Max Age (Ma)
	Min
Age (Ma)
	Avg Age (Ma)
	Ratio V/DB
	Refs

	1
	"Plesiosauridae"
	Hydrorion pectoral girdle GPIT-RE-3185
	55.928
	12.256
	183-181
	183
	181
	182
	4.563315927
	Grossmann 2007; Ogg et al. 2004

	2
	Pachypleurosaur
	Keichousaurus SMNS82044
	0.367
	0.066
	228-220
	228
	220
	224
	5.560606061
	Rieppel 2000; Ogg et al 2004; Estimated based on SMNS 59705

	3
	Pachypleurosaur
	Keichousaurus SMNS 81780
	0.204
	0.066
	228-220
	228
	220
	224
	3.090909091
	Rieppel 2000; Ogg et al 2004; Estimated based on SMNS 59705

	4
	Elasmosauridae
	Leurospondylus ultimus AMNH5261
	62.21
	26.94
	74-73
	74
	73
	73.5
	2.309205642
	Brown 1913; Cobban et al 2006

	5
	Nothosaur
	Nothosauridae SMNS 84069
	75.491
	55.465
	237-235
	237
	235
	236
	1.361056522
	Label (Oberer Muschelkalk); Ogg et al. 2004

	6
	Nothosaur
	Nothosaurus miriabilis SMNS 13232
	30.624
	20.978
	237-235
	237
	235
	236
	1.459815044
	Label (Oberer Muschelkalk); Ogg et al. 2004

	7
	Elasmosauridae
	Styxosaurus YPM1644
	272.398
	88.564
	75
	75
	75
	75
	3.075719254
	Cobban et al 2006

	8
	Elasmosauridae
	Styxosaurus YPM1645
	708.42
	147.419
	75
	75
	75
	75
	4.805486403
	Cobban et al 2006

	9
	Elasmosauridae
	aff Tuarangisaurus CD428
	98.278
	31.19
	83.5-65.5
	83.5
	65.5
	74.5
	3.150945816
	Wiffen and Moisley 1986; Cobban et al 2006

	10
	Elasmosauridae
	aff Tuarangisaurus AIM LH1521
	67.145
	23.61
	83.5-65.5
	83.5
	65.5
	74.5
	2.843922067
	Wiffen and Moisley 1986; Cobban et al 2006

	11
	Nothosaur
	Nothosauridae SMNS84517
	21.859
	13.18
	237-235
	237
	235
	236
	1.658497724
	Label (Oberer Muschelkalk); Ogg et al. 2004

	12
	Pistosaur
	Pistosaurus  SMNS 81918
	19.819
	4.973
	237-235
	237
	235
	236
	3.985320732
	Label (Oberer Muschelkalk); Ogg et al. 2004

	13
	Nothosaur
	Simosaurus gaillardoti SMNS 820221
	26.489
	9.196
	237-235
	237
	235
	236
	2.880491518
	Label (Oberer Muschelkalk); Ogg et al. 2004

	14
	Nothosaur
	Simosaurus SMNS7862
	36.891
	9.906
	237-235
	237
	235
	236
	3.724106602
	Label (Oberer Muschelkalk); Ogg et al. 2004

	15
	Nothosaur
	Simosaurus SMNS 18373
	26.842
	13.498
	237-235
	237
	235
	236
	1.988590902
	Label (Oberer Muschelkalk); Ogg et al. 2004

	16
	Nothosaur
	Nothosaur GPIT-RE-1533
	7.079
	6.807
	237-235
	237
	235
	236
	1.039958866
	Label (Oberer Muschelkalk); Ogg et al. 2004

	17
	Nothosaur
	Nothosaurus  GPIT-RE-01863 
	36.008
	23.529
	237-235
	237
	235
	236
	1.530366781
	Label (Oberer Muschelkalk); Ogg et al. 2004

	18
	Nothosaur
	Nothosaurus sp GPIT-RE-01532 
	5.48
	4.961
	237-235
	237
	235
	236
	1.104616005
	Label (Oberer Muschelkalk); Ogg et al. 2004

	19
	Nothosaur
	Nothosaurus sp  GPIT-RE-01315
	7.497
	12.355
	237-235
	237
	235
	236
	0.606798867
	Label (Hauptmuschelkalk); Ogg et al. 2003

	20
	Nothosaur
	Nothosaurus sp  GPIT-RE
	11.229
	5.147
	233-232
	233
	232
	232.5
	2.181659219
	Label (Lettenkeuper); Ogg et al. 2004

	21
	Pachypleurosaur
	Neusticosaurus edwardsii T3758
	0.611
	0.221
	228-230
	228
	230
	229
	2.764705882
	Sander 1989; Ogg et al 2004

	22
	Pachypleurosaur
	Neusticosaurus edwardsii T3775
	0.782
	0.253
	228-230
	228
	230
	229
	3.090909091
	Sander 1989; Ogg et al 2004

	23
	Pachypleurosaur
	Neusticosaurus peyeri T3403
	0.138
	0.094
	228-230
	234
	231
	232.5
	1.468085106
	Sander 1989; Ogg et al 2004

	24
	Pachypleurosaur
	Neusticosaurus peyeri T3445
	0.973
	0.339
	228-230
	234
	230
	232
	2.87020649
	Sander 1989; Ogg et al 2004

	25
	Pachypleurosaur
	Serpianosaurus T3675
	0.558
	0.262
	237
	237
	237
	237
	2.129770992
	Rieppel 2000; Ogg et al 2004

	26
	Polycotylidae
	Trinacromerum (Ceraunosaurus) brownorum
	401.537
	167.632
	94-93
	94
	93
	93.5
	2.395348144
	Thurmond 1968; Cobban et al 2006

	27
	Polycotylidae
	Dolichorhynchops tropecensis MNA V10046
	122.926
	61.32
	93.5-92
	93.5
	92
	92.75
	2.004664057
	McKean 2011

	28
	Polycotylidae
	Eopolycotylus rankini MNA V9445
	250.881
	146.492
	93.5-92
	93.5
	92
	92.75
	1.712591814
	Albright et al 2007

	29
	"Plesiosauridae"
	Hauffiosaurus zanoni
	54.693
	55.945
	183-180
	183
	180
	181.5
	0.977620878
	Vincent 2010; Palfy et al

	30
	Elasmosauridae
	Hydrotherosaurus  UCMP33912
	437.884
	124.813
	70-68
	70
	68
	69
	3.508320447
	Welles 1943; Martin 1964; Cobban et al 1967

	31
	"Plesiosauridae"
	Occitanosaurus tournemirensis MMM J. T. 86-100
	39.551
	17.449
	178-180
	178
	180
	179
	2.266662846
	Bardet et al 2003; Palfy et al

	32
	"Plesiosauridae"
	Plesiosaurus dolichodeirus BMNH22656
	84.794
	31.087
	191-189.5
	191
	189.5
	190.25
	2.727635346
	Storrs 1997; Ogg et al. 2004

	33
	Rhomaleosauridae
	Rhomaleosaurus thortoni BMNH R4853
	221.811
	139.987
	183-178
	183
	178
	180.5
	1.584511419
	Smith 2007; Palfy et al 

	34
	Elasmosauridae
	Thalassomedon dentonensis TMM4225-1
	451.519
	107.651
	93
	93
	93
	93
	4.194285237
	Storrs 1981; Cobban et al 2006

	35
	Polycotylidae
	Dolichorhynchops (Trinacromerum) bonneri P80.06.14
	226.712
	106.37
	80
	80
	80
	80
	2.131352825
	Nicholls 1988; Cobban et al 2006

	36
	Polycotylidae
	Trinacromerum bentonianum FHSM VP71
	202.631
	127.742
	93.5
	93.5
	93.5
	93.5
	1.586251977
	Ketchum and Benson 2009

	37
	Elasmosauridae
	Cardiocorax
	707.745
	52.248
	69
	69
	69
	69
	13.54587735
	Our work

	38
	"Plesiosauridae"
	Westphaliasaurus simonsensii (P58091)
	87.108
	24.092
	188
	188
	188
	188
	3.615640046
	Schwermann and Sander 2011

	39
	Basal cryptoclidids
	Cryptocleidus eurymerus R2616
	188.482
	18.699
	164.7-161.2
	164.7
	161.2
	162.95
	10.07979036
	Ketchum and Benson 2009

	40
	Basal cryptoclidids
	Muraenosaurus leedsii R3704 
	167.651
	18.688
	164.7-161.2
	164.7
	161.2
	162.95
	8.971050942
	Ketchum and Benson 2009

	41
	Basal cryptoclidids
	Muraenosaurus beloclis 
	81.097
	16.098
	164.7-161.2
	164.7
	161.2
	162.95
	5.037706547
	Ketchum and Benson 2009

	42
	Basal cryptoclidids
	Tricleidus seeleyi 
	102.014
	16.581
	164.7-161.2
	164.7
	161.2
	162.95
	6.152463663
	Ketchum and Benson 2009

	43
	Elasmosauridae
	Callawayasaurus 
	527.286
	127.335
	125-121
	125
	121
	123
	4.140935328
	Welles 1962; Ogg et al 2004


