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Table A1. Data from Hawsker Bottoms, Yorkshire

	Sample
	Zone
	Subzone
	Height (cm)
	% CaCO3
	%TOC 
	δ13Corg

	HHS10
	D. tenuicostatum
	D. clevelandicum
	512
	4.39
	1.69
	−25.64

	HHS9
	D. tenuicostatum
	D. clevelandicum
	472
	4.13
	1.47
	−25.43

	HHS8
	D. tenuicostatum
	D. clevelandicum
	432
	7.23
	3.63
	−26.11

	HHS7
	D. tenuicostatum
	P. paltum
	392
	3.55
	1.02
	−25.43

	αHαS12
	D. tenuicostatum
	P. paltum
	387
	0.67
	0.91
	−25.25

	HHS6
	D. tenuicostatum
	P. paltum
	352
	2.47
	1.10
	−25.43

	αHS11
	D. tenuicostatum
	P. paltum
	345
	1.01
	1.30
	−25.65

	HHS5
	D. tenuicostatum
	P. paltum
	312
	0.91
	1.47
	−25.77

	αHS10
	D. tenuicostatum
	P. paltum
	298
	0.73
	1.49
	−25.64

	HHS4
	D. tenuicostatum
	P. paltum
	272
	1.21
	1.40
	−25.73

	αHS9
	D. tenuicostatum
	P. paltum
	255
	0.77
	1.41
	−25.46

	HHS3
	D. tenuicostatum
	P. paltum
	232
	0.89
	1.45
	−25.91

	αHS8
	D. tenuicostatum
	P. paltum
	214
	0.81
	1.28
	−25.32

	HHS2
	D. tenuicostatum
	P. paltum
	192
	1.78
	1.43
	−25.5

	αHS7
	D. tenuicostatum
	P. paltum
	178
	1.92
	1.25
	−25.39

	HHS1
	D. tenuicostatum
	P. paltum
	152
	2.77
	1.10
	−25.62

	αHS1
	D. tenuicostatum
	P. paltum
	132
	2.41
	1.35
	−25.97

	αHS13
	D. tenuicostatum
	P. paltum
	122
	3.68
	1.44
	−26.62

	HH96
	D. tenuicostatum
	P. paltum
	112
	33.26
	3.49
	−27.52

	HH94
	D. tenuicostatum
	P. paltum
	108
	14.23
	2.12
	−27.57

	HH92
	D. tenuicostatum
	P. paltum
	104
	5.47
	1.56
	−27.11

	HH90
	D. tenuicostatum
	P. paltum
	100
	2.69
	1.64
	−26.67

	HH88
	D. tenuicostatum
	P. paltum
	96
	1.96
	2.69
	−27.12

	HH86
	D. tenuicostatum
	P. paltum
	92
	1.81
	2.13
	−26.89

	HH84
	D. tenuicostatum
	P. paltum
	88
	1.28
	2.12
	−26.6

	HH82
	D. tenuicostatum
	P. paltum
	84
	1.01
	2.25
	−26.61

	HH80
	D. tenuicostatum
	P. paltum
	80
	1.49
	1.83
	−26.63

	HH78
	D. tenuicostatum
	P. paltum
	76
	1.40
	1.66
	−26.82

	HH76
	D. tenuicostatum
	P. paltum
	72
	0.96
	1.85
	−26.9

	HH74
	D. tenuicostatum
	P. paltum
	68
	1.63
	1.49
	−26.86

	HH72
	D. tenuicostatum
	P. paltum
	64
	2.62
	2.44
	−27.34

	HH70
	D. tenuicostatum
	P. paltum
	60
	8.97
	3.87
	−27.84

	HH68
	D. tenuicostatum
	P. paltum
	56
	5.57
	1.89
	−27.84

	HH66
	D. tenuicostatum
	P. paltum
	52
	4.53
	0.88
	−26.3

	HH64
	D. tenuicostatum
	P. paltum
	48
	1.61
	0.99
	−26.06

	HH62
	D. tenuicostatum
	P. paltum
	44
	1.76
	1.08
	−25.89

	HH60
	D. tenuicostatum
	P. paltum
	40
	1.60
	0.99
	−25.72

	HH58
	D. tenuicostatum
	P. paltum
	36
	1.74
	1.06
	−25.77

	HH56
	D. tenuicostatum
	P. paltum
	32
	1.56
	1.14
	−25.93

	HH54
	D. tenuicostatum
	P. paltum
	28
	1.77
	1.19
	−25.83

	HH52
	D. tenuicostatum
	P. paltum
	24
	1.39
	1.17
	−26.1

	HH50
	D. tenuicostatum
	P. paltum
	20
	1.45
	1.16
	−26

	HH48
	D. tenuicostatum
	P. paltum
	16
	1.94
	1.00
	−25.84

	HH46
	D. tenuicostatum
	P. paltum
	12
	2.15
	1.03
	−25.99

	HH44
	D. tenuicostatum
	P. paltum
	8
	2.43
	0.93
	−25.98

	HH42
	D. tenuicostatum
	P. paltum
	4
	4.35
	0.86
	−26.46

	HH0
	D. tenuicostatum
	P. paltum
	0
	4.65
	0.89
	−26.3

	HH1
	D. tenuicostatum
	P. paltum
	−2
	9.64
	0.77
	−26.46

	HH2
	D. tenuicostatum
	P. paltum
	−4
	2.89
	0.89
	−26.37

	HH3
	D. tenuicostatum
	P. paltum
	−6
	2.66
	0.86
	−26.17

	HH4
	D. tenuicostatum
	P. paltum
	−8
	2.21
	1.04
	−26.13

	HH6
	D. tenuicostatum
	P. paltum
	−12
	1.34
	1.26
	−26.16

	HH8
	D. tenuicostatum
	P. paltum
	−16
	1.33
	1.15
	−26.08

	HH10
	D. tenuicostatum
	P. paltum
	−20
	1.29
	1.13
	−26.28

	HH12
	D. tenuicostatum
	P. paltum
	−24
	1.49
	0.98
	−26.43

	HH14
	D. tenuicostatum
	P. paltum
	−28
	2.74
	0.77
	−26.35

	HH16
	D. tenuicostatum
	P. paltum
	−32
	2.22
	0.68
	−26.48

	HH18
	D. tenuicostatum
	P. paltum
	−36
	2.56
	0.70
	−26.52

	HH20
	D. tenuicostatum
	P. paltum
	−40
	2.58
	1.72
	−27.88

	HH22
	D. tenuicostatum
	P. paltum
	−44
	4.21
	5.89
	−28.35

	HH24
	D. tenuicostatum
	P. paltum
	−48
	1.76
	2.36
	−28.16

	HH26
	P. spinatum
	P. hawskerense
	−52
	1.44
	1.03
	−26.97

	HH28
	P. spinatum
	P. hawskerense
	−56
	1.45
	0.85
	−27.09

	HH30
	P. spinatum
	P. hawskerense
	−60
	1.23
	0.84
	−27.04

	HH32
	P. spinatum
	P. hawskerense
	−64
	1.16
	0.96
	−27.14

	HH34
	P. spinatum
	P. hawskerense
	−68
	1.46
	0.85
	−27.43

	HH36
	P. spinatum
	P. hawskerense
	−72
	2.06
	0.77
	−27.49

	HH38
	P. spinatum
	P. hawskerense
	−76
	2.15
	0.85
	−27.82

	HH40
	P. spinatum
	P. hawskerense
	−80
	19.06
	1.21
	−27.77

	α1
	P. spinatum
	P. hawskerense
	−95
	29.95
	5.44
	*

	α0
	P. spinatum
	P. hawskerense
	−100
	22.32
	0.39
	−27.4

	α2
	P. spinatum
	P. hawskerense
	−110
	22.07
	0.56
	−26.81

	α3
	P. spinatum
	P. hawskerense
	−114
	14.71
	0.67
	−27.66

	α4
	P. spinatum
	P. hawskerense
	−118
	10.93
	0.86
	−27.84

	α29
	P. spinatum
	P. hawskerense
	−150
	1.87
	0.83
	−27.18

	α28
	P. spinatum
	P. hawskerense
	−160
	2.41
	0.89
	−27.29

	α27
	P. spinatum
	P. hawskerense
	−170
	0.65
	0.74
	−26.13

	α265
	P. spinatum
	P. hawskerense
	−180
	1.51
	0.82
	−27.57

	α26
	P. spinatum
	P. hawskerense
	−190
	0.56
	0.77
	−26.93

	α25
	P. spinatum
	P. hawskerense
	−210
	0.83
	0.83
	−25.86

	α24
	P. spinatum
	P. hawskerense
	−230
	0.56
	0.87
	−26.2

	α23
	P. spinatum
	P. hawskerense
	−250
	2.02
	0.79
	−25.8

	α22
	P. spinatum
	P. hawskerense
	−270
	2.62
	0.74
	−25.89

	α21
	P. spinatum
	P. hawskerense
	−290
	1.05
	0.80
	−26.01

	α20
	P. spinatum
	P. hawskerense
	−310
	0.67
	0.74
	−26.21

	α19
	P. spinatum
	P. hawskerense
	−330
	6.21
	1.71
	−26.09

	α40
	P. spinatum
	P. hawskerense
	−350
	1.71
	0.60
	−25.69

	α41
	P. spinatum
	P. hawskerense
	−370
	0.56
	0.82
	−25.86

	α42
	P. spinatum
	P. hawskerense
	−390
	1.58
	0.81
	−25.75


Carbonate content (%CaCO3), organic-matter content (%TOC) and bulk organic-matter carbon-isotope (δ13Corg) values. δ13Corg values presented in standard ‰ (per mil) notation relative to VPDB. Heights relative to middle of ‘Pseudopecten bed’ (Fig. 2).

Table A2. Carbon-isotope and oxygen-isotope data from belemnite fossils (δ13Cbelemnite) from Peniche, Portugal

	Sample 
	Zone
	Height (cm)
	δ13C
	δ18O

	PB204
	Polymorphum
	64
	0.48
	−0.614

	PB200
	Polymorphum
	67
	0.712
	−0.962

	PB203
	Polymorphum
	72
	−0.602
	−0.821

	PB201
	Polymorphum
	73
	0.317
	−0.932

	PB202
	Polymorphum
	74
	−0.254
	−0.724


Stated samples heights as for belemnite data from Hesselbo et al. 2007. The δ13C and δ18O values represent the mean value of three repeat analyses on each fossil.
