Table S1. Complete results of regression analyses for Pinnipedimorpha and extant families diversity through time against climate and productivity variables. Significant values (p < 0.05) are in bold.

	Pinnipedimorpha
	R²
	AIC

	Diatom diversity
	0.703
	35.012

	Diatom diversity / Sea level
	0.835
	31.161

	δ18O / Diatom diversity / Sea level
	0.877
	30.236

	δ18O / δ13C / Diatom diversity / Sea level
	0.909
	29.199

	Phocidae
	R²
	AIC

	Diatom diversity
	0.338
	26.685

	Diatom diversity / Sea level
	0.665
	23.229

	δ18O / δ13C/ Sea level
	0.775
	22.052

	δ18O / δ13C / Diatom diversity / Sea level
	0.822
	22.170

	Otariidae
	R²
	AIC

	δ18O
	0.947
	-3.565

	δ13 C/ Sea level
	0.975
	-7.557

	δ18O / δ13C/ Sea level
	0.985
	-9.810

	δ18O / δ13C / Diatom diversity / Sea level
	0.993
	-14.018

	Odobenidae
	R²
	AIC

	δ13C
	0.257
	11.320

	δ13C / Sea level
	0.869
	-0.566

	δ18O / δ13C/ Sea level
	0.906
	-1.180

	δ18O / δ13C / Diatom diversity / Sea level
	0.922
	-0.677



Table S2. Complete results of regression analyses for Pinnipedimorpha habitat preference through time against climate and productivity variables. Significant values (p < 0.05) are in bold.

	Marine coastal
	R²
	AIC

	Diatom diversity
	0.746
	30.650

	Diatom diversity / Sea level
	0.866
	26.860

	δ18O / Diatom diversity / Sea level
	0.914
	24.844

	δ18O / δ13C / Diatom diversity / Sea level
	0.915
	26.757

	Marine benthic
	R²
	AIC

	δ18O
	0.770
	2.054

	δ18O / Diatom diversity
	0.847
	0.387

	δ18O / Diatom diversity / Sea level
	0.852
	2.101

	δ18O / δ13C / Diatom diversity / Sea level
	0.856
	3.849

	Marine pelagic
	R²
	AIC

	Diatom diversity
	0.568
	-1.309

	δ18O / δ13C
	0.736
	-3.748

	δ13C / Diatom diversity / Sea level
	0.773
	-3.079

	δ18O / δ13C / Diatom diversity / Sea level
	0.885
	-7.244


Table S3. Complete results of regression analyses for Pinnipedimorpha prey type preference through time against climate and productivity variables. Significant values (p < 0.05) are in bold.

	Fish
	R²
	AIC

	Diatom diversity
	0.600
	35.233

	Diatom diversity / Sea level
	0.781
	31.225

	δ18O / δ13C/ Sea level
	0.856
	29.018

	δ18O / δ13C / Diatom diversity / Sea level
	0.896
	27.725

	Squid/soft bodied invertebrates
	R²
	AIC

	δ18O
	0.946
	-0.962

	δ18O / Sea level
	0.982
	-9.734

	δ18O / δ13C/ Sea level
	0.983
	-8.449

	δ18O / δ13C / Diatom diversity / Sea level
	0.985
	-7.505

	Benthic invertebrates
	R²
	AIC

	δ18O
	0.853
	6.885

	δ18O / Sea level
	0.948
	-1.548

	δ18O / δ13C/ Sea level
	0.969
	-4.775

	δ18O / δ13C / Diatom diversity / Sea level
	0.970
	-2.895



Table S4. Complete results of regression analyses for Cetacea and Odontoceti and Mysticeti diversity through time against climate and productivity variables. Significant values (p < 0.05) are in bold.

	Cetacea
	R²
	AIC

	Diatom diversity
	0.487
	95.766

	δ18O / Diatom diversity
	0.674
	90.967

	δ18O / δ13C / Diatom diversity
	0.692
	92.138

	δ18O / δ13C / Diatom diversity / Sea level
	0.692
	94.121

	Odontoceti
	R²
	AIC

	Diatom diversity
	0.538
	87.074

	δ18O / Diatom diversity
	0.667
	84.175

	δ18O / δ13C / Diatom diversity
	0.679
	85.615

	δ18O / δ13C / Diatom diversity / Sea level
	0.695
	86.832

	Mysticeti
	R²
	AIC

	Diatom diversity
	0.449
	66.233

	δ18O / Diatom diversity
	0.706
	58.829

	δ18O / δ13C / Diatom diversity
	0.721
	60.019

	δ18O / δ13C / Diatom diversity / Sea level
	0.723
	61.942





Table S5. Complete results of regression analyses for Cetacea habitat preference through time against climate and productivity variables. Significant values (p < 0.05) are in bold.

	Riverine
	R²
	AIC

	δ18O
	0.301
	13.492

	δ18O / Sea level
	0.601
	7.083

	δ18O / δ13C/ Sea level
	0.617
	8.450

	δ18O / δ13C / Diatom diversity / Sea level
	0.623
	10.222

	Estuarine
	R²
	AIC

	Sea level
	0.095
	41.306

	δ18O / Sea level
	0.240
	40.692

	δ18O / Diatom diversity / Sea level
	0.260
	42.291

	δ18O / δ13C / Diatom diversity / Sea level
	0.269
	44.107

	Marine coastal
	R²
	AIC

	Diatom diversity
	0.290
	89.785

	δ18O / Diatom diversity
	0.676
	79.988

	δ18O / δ13C / Diatom diversity
	0.697
	80.986

	δ18O / δ13C / Diatom diversity / Sea level
	0.702
	82.775

	Marine benthic
	R²
	AIC

	δ13C
	0.797
	-6.920

	δ13C / Diatom diversity
	0.850
	-9.480

	δ18O / δ13C / Diatom diversity
	0.906
	-14.579

	δ18O / δ13C / Diatom diversity / Sea level
	0.906
	-12.579

	Marine pelagic
	R²
	AIC

	Diatom diversity
	0.480
	95.974

	δ18O / Diatom diversity
	0.710
	89.199

	δ18O / δ13C / Diatom diversity
	0.725
	90.421

	δ18O / δ13C / Diatom diversity / Sea level
	0.733
	91.955





Table S6. Complete results of regression analyses for Cetacea prey type preference through time against climate and productivity variables. Significant values (p < 0.05) are in bold.

	Fish
	R²
	AIC

	Diatom diversity
	0.423
	95.597

	δ18O / Diatom diversity
	0.663
	89.536

	δ18O / δ13C / Diatom diversity
	0.671
	91.162

	δ18O / δ13C / Diatom diversity / Sea level
	0.671
	93.158

	Squid/soft bodied invertebrates
	R²
	AIC

	Diatom diversity
	0.605
	76.314

	δ18O / Diatom diversity
	0.680
	75.134

	δ18O / δ13C / Diatom diversity
	0.743
	73.845

	δ18O / δ13C / Diatom diversity / Sea level
	0.744
	75.805

	Zooplankton
	R²
	AIC

	Diatom diversity
	0.413
	67.531

	δ18O / Diatom diversity
	0.698
	59.565

	δ18O / δ13C / Diatom diversity
	0.716
	60.639

	δ18O / δ13C / Diatom diversity / Sea level
	0.717
	62.564

	Benthic invertebrates
	R²
	AIC

	Diatom diversity
	0.737
	11.368

	δ13C / Diatom diversity
	0.837
	6.252

	δ18O / δ13C / Diatom diversity
	0.843
	7.664

	δ18O / δ13C / Diatom diversity / Sea level
	0.845
	9.412

	Tetrapods
	R²
	AIC

	Diatom diversity
	0.036
	27.313

	δ18O / Diatom diversity
	0.143
	27.542

	δ18O / δ13C / Diatom diversity
	0.221
	28.109

	δ18O / δ13C / Diatom diversity / Sea level
	0.240
	29.738





Table S7. Complete results of regression analyses for Cetacea prey capture strategy through time against climate and productivity variables. Significant values (p < 0.05) are in bold.

	Biting/crushing
	R²
	AIC

	Diatom diversity
	0.261
	75.720

	δ18O / Diatom diversity
	0.490
	72.148

	δ18O / δ13C / Diatom diversity
	0.497
	73.940

	δ18O / δ13C / Diatom diversity / Sea level
	0.499
	75.891

	Suction
	R²
	AIC

	Diatom diversity
	0.631
	76.589

	δ18O / Diatom diversity
	0.699
	75.518

	δ18O / δ13C / Diatom diversity
	0.762
	74.033

	δ18O / δ13C / Diatom diversity / Sea level
	0.764
	75.865

	Filter
	R²
	AIC

	Diatom diversity
	0.436
	66.754

	δ18O / Diatom diversity
	0.703
	59.146

	δ18O / δ13C / Diatom diversity
	0.720
	60.230

	δ18O / δ13C / Diatom diversity / Sea level
	0.722
	62.168



Table S8. Complete results of regression analyses for Sirenia and Desmostylia diversity through time against climate and productivity variables. Significant values (p < 0.05) are in bold.

	Sirenia
	R²
	AIC

	δ18O
	0.100
	28.574

	δ18O / Diatom diversity
	0.243
	27.978

	δ18O / Diatom diversity / Sea level
	0.279
	29.251

	δ18O / δ13C / Diatom diversity / Sea level
	0.279
	31.251

	Desmostylia
	R²
	AIC

	Sea level
	0.302
	7.145

	δ13C / Sea level
	0.603
	5.200

	δ18O / δ13C / Sea level
	0.605
	7.153

	δ18O / δ13C / Diatom diversity / Sea level
	0.607
	9.121

	Sirenia & Desmostylia combined
	R²
	AIC

	δ13C
	0.169
	41.626

	δ18O / Sea level
	0.460
	37.158

	δ18O / δ13C / Sea level
	0.467
	38.965

	δ18O / δ13C / Diatom diversity / Sea level
	0.476
	40.716





Table S9. P-values of correlation test (Pearson’s coefficient) for Sirenia, Desmostylia, and “Sirenia & Desmostylia combined” diversity through time against climate and productivity variables. Significant values (p < 0.05) are in bold.
	
	Sirenia
	Desmostylia
	Sirenia & Desmostylia combined

	Sirenia
	
	0.040
	

	Desmostylia
	0.040
	
	

	Sirenia & Desmostylia
	
	
	

	δ18O
	0.252
	0.207
	0.168

	δ13C
	0.353
	0.068
	0.128

	Diatom diversity
	0.870
	0.660
	0.742

	Sea level
	0.823
	0.379
	0.554




