
Age Gale et al. (2002) 1 Miller et al. (2003) 2 Huber et al. (1999, 2002) This study
(Ma) ODP Leg 174AX Ancora site ODP Site 1050 Hole C ODP Site 1258

Datum Depth (m) Depth (m) Depth (mcd)
LO of Helvetoglobotruncana helvetica 91.39 492.93
FO of Helvetoglobotruncana helvetica 93.29 500.76
base of Neocardioceras juddii Zone 93.49 +
FO of Quadrum gartneri 93.59 327.51
base of Metoicoceras geslinianum  Zone 93.73 +
base of Calycoceras gueranger i Zone 93.99 +
LO of Corollithion kennedyi 94.10 500.90 429.48 3

LO of Microstaurus chiastius 94.40 335.80
base of Acanthoceras jukesbrownei Zone 94.71 +
base of Acanthoceras rhotomagense  Zone 94.86 +
FO of Microrhabdulus decoratus 95.56 343.97

13Corg spike at Mid Cenomanian Event 4 95.58 450.24
FO of Rotalipora reicheli 95.61 523.65
base of Cunningtoniceras inerme  Zone 95.84 +
FO of Rotalipora globotruncanoides
              (= Albian/Cenomanian boundary) 99.15 + 551.03
LO of Planomalina buxtorfi 100.00 555.57
LO of Biticinella breggiensis 102.12 558.69
Numerical age of each datum is referred from Hardenbol et al. (1998). LO; last occurrence. FO; first occurrence.
1 Depth is not applicable, but ages used for correlation are marked by +. Error in age estimation is better than ± 0.1 m.y.
2 Error in age estimation is ± 0.5 m.y.
3 Referred from Hardas and Mutterlose (2006)
4 Referred from Jarvis et al. (2006)

Table DR1. Age model used for correlation between sea-level change and oxygen isotopic data in figure 2
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Hole Core Top Bottom Depth Depth Age Taxonomy 18O 13C
(cm) (cm) (mbsf) (mcd) (Ma) (‰ vs.VPDB) (‰ vs.VPDB)

B 49 3 18.5 20.0 419.56 441.62 94.97 Hedbergella delrioensis -3.6 -0.2
B 49 3 25.0 26.5 419.62 441.68 94.97 Hedbergella delrioensis -3.7 0.4
B 49 3 30.0 31.5 419.67 441.73 94.97 Bolivina anambra -1.5 -1.1
B 49 3 30.0 31.5 419.67 441.73 94.97 Hedbergella delrioensis -3.3 0.5
A 45 1 20.0 21.5 418.90 443.78 95.12 Hedbergella delrioensis -3.6 0.8
A 45 1 40.0 41.5 419.10 443.98 95.13 Hedbergella delrioensis -4.1 0.7
A 45 1 40.0 41.5 419.10 443.98 95.13 Hedbergella delrioensis -3.8 0.7
A 45 1 50.0 51.5 419.20 444.08 95.14 Bolivina  anambra -1.8 -0.4
A 45 1 50.0 51.5 419.20 444.08 95.14 Hedbergella delrioensis -3.9 0.8
A 45 1 50.0 51.5 419.20 444.08 95.14 Hedbergella delrioensis -3.9 0.8
A 45 1 50.0 51.5 419.20 444.08 95.14 Hedbergella delrioensis -3.9 0.8
A 45 1 55.0 56.5 419.25 444.13 95.14 Hedbergella delrioensis -4.0 0.8
A 45 1 60.0 61.5 419.30 444.18 95.15 Hedbergella delrioensis -4.1 0.8
A 45 1 65.0 66.5 419.35 444.23 95.15 Hedbergella delrioensis -3.9 0.8
A 45 1 65.0 66.5 419.35 444.23 95.15 Hedbergella delrioensis -4.1 0.9
A 45 1 70.0 71.5 419.40 444.28 95.16 Hedbergella delrioensis -3.9 0.7
A 45 1 80.0 81.5 419.50 444.38 95.16 Hedbergella delrioensis -4.0 0.7
A 45 1 90.0 91.5 419.60 444.48 95.17 Hedbergella delrioensis -4.0 0.6
A 45 1 110.0 111.5 419.80 444.68 95.18 Hedbergella delrioensis -3.8 0.8
A 45 2 0.0 1.5 419.98 444.86 95.20 Hedbergella delrioensis -3.8 0.5
A 45 2 0.0 1.5 419.98 444.86 95.20 Hedbergella delrioensis -4.1 0.4
A 45 2 10.0 11.5 420.08 444.96 95.20 Hedbergella delrioensis -4.0 0.4
A 45 2 50.0 51.5 420.48 445.36 95.23 Hedbergella delrioensis -3.6 0.9
A 45 2 50.0 51.5 420.48 445.36 95.23 Hedbergella delrioensis -3.6 0.9
A 45 2 65.0 66.5 420.63 445.51 95.24 Bolivina anambra -1.0 -0.5
A 45 2 90.0 91.5 420.88 445.76 95.26 Hedbergella delrioensis -4.2 0.9
A 45 2 90.0 91.5 420.88 445.76 95.26 Hedbergella delrioensis -4.0 1.1
A 45 2 100.0 101.5 420.98 445.86 95.27 Hedbergella delrioensis -4.2 0.8
A 45 2 110.0 111.5 421.08 445.96 95.27 Hedbergella delrioensis -4.1 0.8
A 45 2 120.0 121.5 421.18 446.06 95.28 Hedbergella delrioensis -4.0 1.3
A 45 2 120.0 121.5 421.18 446.06 95.28 Hedbergella delrioensis -3.9 1.3
A 45 2 130.0 131.5 421.28 446.16 95.29 Bolivina anambra -0.7 -0.6
A 45 2 130.0 131.5 421.28 446.16 95.29 Gavelinella dakotensis -0.8 -1.3
A 45 3 0.0 1.5 421.34 446.22 95.29 Bolivina anambra -0.9 -0.7
A 45 3 0.0 1.5 421.34 446.22 95.29 Gavelinella dakotensis -0.8 -1.1
A 45 3 5.0 6.5 421.39 446.27 95.30 Hedbergella delrioensis -4.1 1.0
A 45 3 10.0 11.5 421.44 446.32 95.30 Bolivina anambra -0.9 -0.5
A 45 3 10.0 11.5 421.44 446.32 95.30 Gavelinella dakotensis -0.8 -1.1
A 45 3 15.0 16.5 421.49 446.37 95.30 Hedbergella delrioensis -3.7 1.0
A 45 3 15.0 16.5 421.49 446.37 95.30 Hedbergella delrioensis -4.1 0.9
A 45 3 20.0 21.5 421.54 446.42 95.31 Bolivina anambra -1.0 -0.3
A 45 3 20.0 21.5 421.54 446.42 95.31 Hedbergella delrioensis -4.2 0.9
A 45 3 20.0 21.5 421.54 446.42 95.31 Hedbergella delrioensis -4.3 0.9
A 45 3 20.0 21.5 421.54 446.42 95.31 Neobulimina albertensis -2.4 -0.2
A 45 3 25.0 26.5 421.59 446.47 95.31 Hedbergella delrioensis -3.9 1.1
A 45 3 35.0 36.5 421.69 446.57 95.32 Hedbergella delrioensis -3.4 0.9
A 45 3 40.0 41.5 421.74 446.62 95.32 Bolivina anambra -2.2 -0.7
A 45 3 45.0 46.5 421.79 446.67 95.33 Hedbergella delrioensis -3.9 0.7
A 45 3 45.0 46.5 421.79 446.67 95.33 Neobulimina sp. -2.3 -0.3
A 45 3 65.0 66.5 421.99 446.87 95.34 Hedbergella delrioensis -4.0 0.9
A 46 1 0.0 1.5 423.30 448.18 95.43 Hedbergella delrioensis -3.8 0.9
A 46 1 10.0 11.5 423.40 448.28 95.44 Hedbergella delrioensis -4.0 0.4
A 46 1 35.0 36.5 423.65 448.53 95.46 Hedbergella delrioensis -3.5 1.0
A 46 1 60.0 61.5 423.90 448.78 95.48 Hedbergella delrioensis -3.8 1.3
A 46 1 60.0 61.5 423.90 448.78 95.48 Hedbergella delrioensis -3.8 1.2

Sec-
tion

Table DR2. Planktic and benthic foraminifreral isotope data for ODP Site 1258
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A 46 1 80.0 81.5 424.10 448.98 95.49 Hedbergella delrioensis -3.7 1.3
A 46 1 95.0 96.5 424.25 449.13 95.50 Hedbergella delrioensis -3.5 1.1
A 46 1 100.0 101.5 424.30 449.18 95.50 Hedbergella delrioensis -4.0 1.1
A 46 1 105.0 106.5 424.35 449.23 95.51 Hedbergella delrioensis -4.0 1.0
A 46 1 110.0 111.5 424.40 449.28 95.51 Bolivina anambra -0.8 -0.4
A 46 1 115.0 116.5 424.45 449.33 95.52 Hedbergella delrioensis -3.7 1.0
A 46 2 5.0 6.5 424.71 449.59 95.53 Bolivina  anambra -1.1 -0.1
A 46 2 10.0 11.5 424.76 449.64 95.54 Bolivina  anambra -1.1 -0.1
A 46 2 15.0 16.5 424.81 449.69 95.54 Bolivina  anambra -1.3 -0.1
A 46 2 15.0 16.5 424.81 449.69 95.54 Hedbergella delrioensis -3.9 1.2
A 46 2 35.0 36.5 425.01 449.89 95.56 Hedbergella delrioensis -3.9 1.4
A 46 2 40.0 41.5 425.06 449.94 95.56 Hedbergella delrioensis -3.8 1.6
A 46 2 45.0 46.5 425.11 449.99 95.56 Hedbergella delrioensis -4.0 1.5
A 46 2 55.0 56.5 425.21 450.09 95.57 Hedbergella delrioensis -3.4 1.8
A 46 2 70.0 71.5 425.36 450.24 95.58 Gavelinella spp. -2.5 0.8
A 46 2 70.0 71.5 425.36 450.24 95.58 Hedbergella delrioensis -3.6 1.8
A 46 2 70.0 71.5 425.36 450.24 95.58 Neobulimina sp. -1.2 0.8
A 46 2 100.0 101.5 425.66 450.54 95.60 Neobulimina albertensis -1.0 0.3
A 46 2 125.0 126.5 425.91 450.79 95.62 Hedbergella delrioensis -3.9 2.1
A 46 2 125.0 126.5 425.91 450.79 95.62 Neobulimina albertensis -0.6 0.7
A 46 2 130.0 131.5 425.96 450.84 95.62 Hedbergella delrioensis -3.8 1.3
A 46 2 135.0 136.5 426.01 450.89 95.63 Hedbergella delrioensis -3.6 1.4
A 46 2 135.0 136.5 426.01 450.89 95.63 Hedbergella delrioensis -3.7 1.5
A 46 3 15.0 16.5 426.27 451.15 95.64 Hedbergella delrioensis -3.9 0.8
A 46 3 45.0 46.5 426.57 451.45 95.67 Bolivina anambra -1.5 -0.5
A 46 3 45.0 46.5 426.57 451.45 95.67 Gavelinella spp. -1.9 -0.3
A 46 3 45.0 46.5 426.57 451.45 95.67 Hedbergella delrioensis -3.8 1.0
A 46 3 50.0 51.5 426.62 451.50 95.67 Hedbergella delrioensis -4.0 0.9
A 46 3 60.0 61.5 426.72 451.60 95.68 Neobulimina sp. -2.7 -0.6
A 46 3 75.0 76.5 426.87 451.75 95.69 Gavelinella dakotensis -2.6 -0.8
A 46 3 108.5 110.0 427.21 452.09 95.71 Bolivina anambra -1.9 -0.7
A 46 3 108.5 110.0 427.21 452.09 95.71 Neobulimina albertensis -2.0 -0.5
A 46 4 2.0 3.5 427.34 452.22 95.72 Hedbergella delrioensis -4.1 0.9
A 46 4 5.0 6.5 427.37 452.25 95.72 Hedbergella delrioensis -4.0 0.7
A 46 3 128.5 130.0 427.41 452.29 95.73 Bolivina anambra -1.8 -0.6
A 46 4 20.0 21.5 427.52 452.40 95.73 Neobulimina sp. -2.9 -0.7
A 46 4 35.0 36.5 427.67 452.55 95.74 Mixed benthics -1.5 -0.2
A 46 4 40.0 41.5 427.72 452.60 95.75 Bolivina anambra -1.3 -0.5
A 46 4 40.0 41.5 427.72 452.60 95.75 Hedbergella delrioensis -3.9 1.1
A 46 4 40.0 41.5 427.72 452.60 95.75 Neobulimina albertensis -0.9 0.0
A 46 4 45.0 46.5 427.77 452.65 95.75 Hedbergella delrioensis -4.0 1.0
A 46 4 65.0 66.5 427.97 452.85 95.77 Hedbergella delrioensis -4.0 1.1
A 46 4 70.0 71.5 428.02 452.90 95.77 Hedbergella delrioensis -4.0 1.0
A 46 4 70.0 71.5 428.02 452.90 95.77 Neobulimina albertensis -1.9 -0.2
A 46 4 85.0 86.5 428.17 453.05 95.78 Hedbergella delrioensis -3.9 1.0
A 46 4 85.0 86.5 428.17 453.05 95.78 Hedbergella delrioensis -3.9 1.1
A 46 4 85.0 86.5 428.17 453.05 95.78 Neobulimina albertensis -1.2 -0.2
A 46 4 90.0 91.5 428.22 453.10 95.78 Neobulimina albertensis -2.3 -0.2
A 46 4 100.0 101.5 428.32 453.20 95.79 Bolivina anambra -1.7 -0.3
A 46 4 105.0 106.5 428.37 453.25 95.79 Neobulimina albertensis -3.1 -0.6
A 46 4 110.0 111.5 428.42 453.30 95.80 Hedbergella delrioensis -3.9 0.5
A 46 4 120.0 121.5 428.52 453.40 95.81 Hedbergella delrioensis -4.0 0.6
A 46 4 124.0 125.5 428.56 453.44 95.81 Hedbergella delrioensis -4.0 0.6
A 46 5 52.5 54.0 429.25 454.13 95.86 Hedbergella delrioensis -3.9 0.3
C 23 1 5.0 6.5 428.35 454.31 95.87 Hedbergella delrioensis -4.0 1.4
C 23 1 15.0 16.5 428.45 454.41 95.88 Neobulimina sp. -3.4 0.1
C 23 1 20.0 21.5 428.50 454.46 95.88 Hedbergella delrioensis -4.1 1.1
C 23 1 25.0 26.5 428.55 454.51 95.88 Hedbergella delrioensis -4.1 1.1
C 23 1 30.0 31.5 428.60 454.56 95.89 Hedbergella delrioensis -4.0 1.1
C 23 1 45.0 46.5 428.75 454.71 95.90 Hedbergella delrioensis -4.0 1.1
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C 23 1 45.0 46.5 428.75 454.71 95.90 Neobulimina sp. -1.5 0.0
C 23 1 55.0 56.5 428.85 454.81 95.91 Hedbergella delrioensis -4.0 1.2
C 23 1 60.0 61.5 428.90 454.86 95.91 Gavelinella cf. intermedia -2.3 -0.1
C 23 1 65.0 66.5 428.95 454.91 95.91 Hedbergella delrioensis -4.2 1.2
C 23 1 70.0 71.5 429.00 454.96 95.92 Hedbergella delrioensis -4.0 0.8
C 23 1 75.0 76.5 429.05 455.01 95.92 Neobulimina sp. -2.7 -0.5
C 23 1 90.0 91.5 429.20 455.16 95.93 Hedbergella delrioensis -4.1 0.9
C 23 1 90.0 91.5 429.20 455.16 95.93 Hedbergella delrioensis -4.3 0.4
C 23 1 90.0 91.5 429.20 455.16 95.93 Neobulimina sp. -3.6 -0.2
C 23 2 30.0 31.5 429.87 455.83 95.98 Hedbergella delrioensis -3.8 0.4
A 47 1 10.0 11.5 428.40 456.02 95.99 Hedbergella delrioensis -4.1 0.7
C 23 2 60.0 61.5 430.17 456.13 96.00 Hedbergella delrioensis -3.9 0.7
A 47 1 30.0 31.5 428.60 456.22 96.01 Bolivina anambra -2.1 -0.6
A 47 1 30.0 31.5 428.60 456.22 96.01 Hedbergella delrioensis -3.8 0.5
A 47 1 30.0 31.5 428.60 456.22 96.01 Neobulimina sp. -2.9 -0.9
C 23 2 75.0 76.5 430.32 456.28 96.01 Neobulimina sp. -2.8 -0.4
A 47 1 85.0 86.5 429.15 456.77 96.05 Hedbergella delrioensis -4.2 0.7
A 47 1 95.0 96.5 429.25 456.87 96.05 Hedbergella delrioensis -4.2 0.8
A 47 1 120.0 121.5 429.50 457.12 96.07 Hedbergella delrioensis -4.2 0.9
A 47 1 125.0 126.5 429.55 457.17 96.07 Hedbergella delrioensis -4.2 0.9
A 47 1 130.0 131.5 429.60 457.22 96.08 Hedbergella delrioensis -4.0 0.7
A 47 1 135.0 136.5 429.65 457.27 96.08 Hedbergella delrioensis -4.0 0.7
A 47 1 135.0 136.5 429.65 457.27 96.08 Hedbergella delrioensis -4.1 0.8
A 47 1 135.0 136.5 429.65 457.27 96.08 Neobulimina sp. -3.1 -0.5
A 47 1 140.0 141.5 429.70 457.32 96.08 Hedbergella delrioensis -4.2 0.9
A 47 1 145.0 146.5 429.75 457.37 96.09 Hedbergella delrioensis -4.1 0.9
A 47 2 0.0 1.5 429.80 457.42 96.09 Hedbergella delrioensis -4.1 0.7
A 47 2 5.0 6.5 429.85 457.47 96.10 Hedbergella delrioensis -4.1 0.9
A 47 2 10.0 11.5 429.90 457.52 96.10 Hedbergella delrioensis -4.0 0.5
A 47 2 10.0 11.5 429.90 457.52 96.10 Neobulimina albertensis -1.4 -0.4
A 47 2 20.0 21.5 430.00 457.62 96.11 Hedbergella delrioensis -4.3 0.9
A 47 2 20.0 21.5 430.00 457.62 96.11 Neobulimina albertensis -1.9 -0.6
A 47 2 25.0 26.5 430.05 457.67 96.11 Hedbergella delrioensis -4.2 0.9
A 47 2 30.0 31.5 430.10 457.72 96.11 Hedbergella delrioensis -4.1 0.9
A 47 2 35.0 36.5 430.15 457.77 96.12 Hedbergella delrioensis -4.3 1.0
A 47 2 40.0 41.5 430.20 457.82 96.12 Hedbergella delrioensis -4.1 1.0
A 47 2 45.0 46.5 430.25 457.87 96.12 Gavelinella cf. intermedia -1.4 -0.2
A 47 2 45.0 46.5 430.25 457.87 96.12 Hedbergella delrioensis -4.0 1.0
A 47 2 45.0 46.5 430.25 457.87 96.12 Hedbergella delrioensis -4.2 1.0
A 47 2 50.0 51.5 430.30 457.92 96.13 Bolivina anambra -1.4 -0.6
A 47 2 50.0 51.5 430.30 457.92 96.13 Gavelinella spp. -1.6 -0.7
A 47 2 50.0 51.5 430.30 457.92 96.13 Hedbergella delrioensis -4.4 1.1
A 47 2 50.0 51.5 430.30 457.92 96.13 Neobulimina albertensis -2.0 -0.4
A 47 2 55.0 56.5 430.35 457.97 96.13 Hedbergella delrioensis -4.4 1.3
A 47 2 60.0 61.5 430.40 458.02 96.13 Gavelinella cf. intermedia -1.7 -0.4
A 47 2 60.0 61.5 430.40 458.02 96.13 Hedbergella delrioensis -4.2 1.1
A 47 2 60.0 61.5 430.40 458.02 96.13 Neobulimina sp. -2.2 -0.2
A 47 2 65.0 66.5 430.45 458.07 96.14 Hedbergella delrioensis -4.2 1.2
A 47 2 70.0 71.5 430.50 458.12 96.14 Hedbergella delrioensis -4.2 0.9
A 47 2 70.0 71.5 430.50 458.12 96.14 Neobulimina albertensis -2.7 -0.9
A 47 2 80.0 81.5 430.60 458.22 96.15 Hedbergella delrioensis -4.2 1.1
A 47 2 85.0 86.5 430.65 458.27 96.15 Hedbergella delrioensis -4.2 0.9
A 47 2 93.5 95.0 430.74 458.36 96.16 Hedbergella delrioensis -4.2 0.7
A 48 1 0.0 1.5 432.90 460.82 96.33 Hedbergella delrioensis -4.2 0.7
A 48 1 5.0 6.5 432.95 460.87 96.34 Gavelinella cf. intermedia -2.8 -0.8
A 48 1 20.0 21.5 433.10 461.02 96.35 Hedbergella delrioensis -4.3 0.6
A 48 1 25.0 26.5 433.15 461.07 96.35 Gavelinella cf. intermedia -2.5 -0.4
A 48 1 25.0 26.5 433.15 461.07 96.35 Hedbergella delrioensis -4.2 0.6
A 48 1 40.0 41.5 433.30 461.22 96.36 Bolivina anambra -1.9 -0.7
A 48 1 40.0 41.5 433.30 461.22 96.36 Hedbergella delrioensis -3.9 0.7
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A 48 1 40.0 41.5 433.30 461.22 96.36 Neobulimina sp. -2.7 -0.6
A 48 1 55.0 56.5 433.45 461.37 96.37 Neobulimina sp. -2.1 -0.7
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