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Supplementary Data—Stable isotope data are reported in ‰ versus VPDB (1 sigma = 0.1 ‰). VPDB = Vienna Pee Dee Belemnite; RSD = relative standard deviation.

	Belemnite Stable Isotope and Elemental Data
	
	
	

	
	
	
	
	
	
	

	
	

	Elemental data have RSD of better than 2 %. 
	
	
	

	Mn and Fe concentrations are calculated assuming that Ca, Mg, Sr, Mn, and Fe are carbonate-bound cations.

Dashes represent missing data where powders were too small to permit all analyses, or, in a couple 

cases, where samples were lost due to instrument malfunction. Italicized values represent samples with 

trace element (Fe, Mn) compositions exceeding diagenetic thresholds (see text).

	
	
	
	
	
	
	

	Distance
	
	
	
	
	
	

	 (microns)
	d13C
	d18O
	Mg/Ca (mmol/mol)
	Sr/Ca (mmol/mol)
	Mn ppm
	Fe ppm

	Belemnite E
	
	
	
	
	
	

	0
	0.8
	0.8
	--
	--
	--
	--

	50
	0.6
	1.0
	--
	--
	--
	--

	100
	0.4
	0.7
	13.1
	2.4
	0
	271

	150
	0.6
	0.8
	10.0
	2.4
	0
	65

	200
	0.2
	0.7
	10.0
	2.4
	0
	15

	250
	–0.4
	0.8
	12.3
	2.3
	0
	48

	300
	--
	--
	9.9
	2.4
	0
	19

	350
	–1.1
	0.6
	11.6
	2.4
	0
	31

	400
	–0.2
	1.0
	11.0
	2.5
	0
	22

	450
	0.1
	1.0
	11.8
	2.5
	0
	24

	500
	–0.4
	0.8
	16.6
	2.6
	0
	224

	550
	–0.6
	0.7
	18.6
	2.9
	0
	31

	600
	–0.3
	0.7
	24.8
	2.6
	18
	48

	650
	0.4
	1.0
	11.2
	2.4
	0
	16

	700
	0.2
	0.0
	12.0
	2.4
	0
	209

	750
	1.1
	1.0
	15.5
	2.4
	0
	436

	800
	1.1
	1.1
	--
	--
	--
	--

	850
	0.5
	0.8
	--
	--
	--
	--

	900
	–0.7
	0.5
	--
	--
	--
	--

	950
	0.2
	0.9
	--
	--
	--
	--

	1000
	–0.4
	0.5
	--
	--
	--
	--

	1050
	–0.1
	0.5
	--
	--
	--
	--

	1100
	0.5
	0.8
	--
	--
	--
	--

	Belemnite A
	
	
	
	
	
	

	0
	–0.5
	0.4
	16.9
	3.1
	0
	9

	50
	–0.3
	0.4
	--
	--
	--
	--

	100
	–0.3
	0.3
	--
	--
	--
	--

	150
	0.1
	0.6
	14.0
	2.9
	0
	28

	200
	0.2
	0.6
	10.7
	2.6
	0
	18

	250
	0.3
	0.8
	12.7
	2.8
	0
	26

	300
	0.6
	0.6
	11.1
	2.6
	4
	29

	350
	0.8
	0.8
	11.1
	2.7
	0
	13

	400
	0.5
	0.5
	11.8
	2.7
	0
	10

	450
	0.7
	0.7
	27.8
	2.9
	117
	340

	500
	0.1
	0.5
	14.7
	3.0
	0
	0

	550
	0.4
	0.7
	13.9
	2.8
	150
	1142

	600
	1.2
	0.7
	11.2
	2.7
	0
	76

	650
	0.4
	0.7
	12.1
	2.8
	0
	4

	700
	0.1
	0.6
	11.6
	2.8
	0
	39

	750
	0.7
	0.7
	10.3
	2.7
	0
	1

	800
	0.8
	0.2
	10.9
	2.6
	0
	2

	850
	0.2
	0.5
	12.2
	2.8
	0
	0

	900
	0.5
	0.7
	10.6
	2.7
	0
	1

	950
	1.3
	0.8
	9.1
	2.6
	0
	1

	1000
	1.0
	0.6
	14.8
	2.8
	0
	10

	Belemnite G
	
	
	
	
	
	

	0
	0.7
	0.5
	13.9
	2.8
	6
	9

	53
	0.5
	0.7
	14.7
	2.9
	9
	24

	106
	1.1
	0.8
	13.4
	2.8
	7
	46

	159
	1.7
	0.7
	13.1
	2.7
	3
	26

	212
	1.9
	1.0
	12.4
	2.7
	1
	0

	265
	2.1
	1.1
	13.3
	2.7
	5
	0

	318
	1.5
	0.4
	11.9
	2.6
	0
	0

	371
	1.6
	0.9
	16.0
	2.8
	15
	45

	424
	1.1
	0.7
	20.1
	3.1
	13
	47

	477
	0.4
	0.5
	19.6
	3.3
	59
	786

	535
	0.3
	0.6
	20.3
	3.2
	46
	130

	593
	0.7
	1.0
	17.1
	3.0
	46
	25

	651
	1.1
	1.2
	13.9
	2.8
	9
	0

	709
	1.2
	1.2
	14.4
	2.7
	15
	192

	767
	0.9
	1.0
	15.2
	2.8
	3
	0

	825
	0.8
	0.8
	--
	--
	--
	--

	886
	0.2
	0.8
	14.9
	2.7
	26
	213

	947
	0.5
	0.9
	13.0
	2.8
	10
	131

	1008
	0.3
	0.3
	11.4
	2.7
	10
	143

	1069
	0.9
	1.2
	11.0
	2.7
	4
	41

	1130
	0.5
	0.6
	10.7
	2.6
	4
	8

	1191
	0.9
	1.2
	11.0
	2.6
	6
	17

	1252
	0.9
	0.9
	11.5
	2.7
	6
	21

	1313
	0.3
	0.1
	13.6
	2.7
	6
	7

	1374
	0.1
	0.5
	18.8
	2.9
	67
	390

	1435
	–0.2
	–0.1
	24.5
	3.2
	80
	73

	1496
	0.1
	–0.1
	23.5
	3.2
	155
	87

	1548
	0.3
	0.2
	21.5
	3.2
	299
	229

	1600
	0.5
	0.3
	12.0
	2.9
	45
	26

	1652
	0.9
	0.6
	9.0
	2.7
	0
	49

	1704
	0.8
	0.4
	10.1
	2.7
	2
	129

	1756
	0.3
	0.2
	11.0
	2.9
	0
	0

	1808
	–0.1
	0.0
	12.9
	3.0
	1
	7

	1860
	1.0
	–0.4
	10.9
	2.3
	35
	84

	Belemnite F
	
	
	
	
	
	

	0
	–0.6
	0.3
	11.5
	2.9
	0
	4

	56
	–0.4
	0.2
	11.5
	2.8
	0
	4

	112
	–1.2
	0.5
	11.4
	2.9
	0
	0

	168
	–1.8
	0.3
	11.4
	2.9
	0
	0

	224
	–1.0
	0.8
	11.6
	2.9
	0
	21

	280
	--
	--
	16.4
	2.8
	98
	71

	336
	–1.6
	1.3
	12.3
	3.0
	0
	0

	392
	–1.7
	1.2
	11.5
	2.9
	0
	0

	448
	–1.9
	0.9
	12.1
	2.9
	0
	97

	504
	–1.7
	1.1
	14.5
	2.9
	0
	85

	560
	–1.9
	1.3
	--
	--
	--
	--

	615
	--
	--
	15.5
	3.1
	0
	64

	670
	–1.6
	1.4
	14.3
	2.9
	0
	0

	725
	–0.9
	1.3
	10.4
	50.4
	0
	0

	780
	–0.4
	1.7
	10.4
	2.6
	0
	0

	835
	–0.5
	1.3
	11.3
	2.8
	0
	17

	890
	–0.6
	1.4
	11.3
	2.8
	0
	50

	945
	–0.1
	1.4
	10.0
	2.7
	0
	0

	1000
	–0.1
	1.2
	10.4
	2.8
	0
	0

	1055
	–0.3
	1.2
	10.5
	2.8
	0
	25

	1110
	–0.7
	1.1
	12.0
	2.9
	0
	0

	1165
	–1.4
	0.6
	18.4
	3.2
	0
	17

	1220
	–0.5
	0.8
	15.9
	2.9
	0
	2


	Foraminifera Stable Isotope Data
	
	
	

	
	
	
	
	
	

	Meters below K/T
	Site
	Species
	depth
	d13C
	d18O

	595
	28d
	Cibicides seymouriensis
	benthic
	1.11
	0.76

	595
	28d
	Gyroidinoides nitidus
	benthic
	–0.12
	0.95

	595
	28d
	Alabamina creta
	benthic
	–1.02
	0.67

	595
	28d
	Rugoglobigerina rugosa
	planktonic
	2.32
	–0.30

	585
	165
	Cibicides seymouriensis
	benthic
	0.34
	0.97

	585
	165
	Gyroidinoides nitidus
	benthic
	–0.55
	0.59

	585
	165
	Gyroidinoides nitidus
	benthic
	1.20
	0.67

	585
	165
	Alabamina creta
	benthic
	–0.47
	1.08

	585
	165
	Anomalinoides piripaua
	benthic
	–2.31
	–1.45

	585
	165
	Rugoglobigerina rugosa 
	planktonic
	1.06
	–1.03
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