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Figure DR1: cross plots of 8'*O values and Sr/Ca ratios of belemnites and ostreoids from different
ammonite zones. Correlations are generally weak and slopes of correlations ambiguous.
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Figure DR2: Cross plots of 'O values and Sr/Ca ratios of single species of belemnites from bifrons
and falciferum ammonite zones. Apart from a single case, correlations are weak and slopes of
correlation are < -0.20 (mmol/mol)/%o. Data are from Li et al., 2012.



Table DR1: Locations of Sections used for this

compilation.

name Latitude Longitude
Hawsker Bottoms 54°2724" N 0°3220" W
Kettleness 54°32'03" N 0°42'58" W
Peak 54°2423" N 0°2925" W
Port Mulgrave 54°32'50" N 0°46'01" W
Ravenscar 54°24'23" N (0°29"25" W
Robin Hood's Bay ~ 54°24'53"N  0°30'58" W
Runswick Bay 54°32'03" N 0°44'54" W
Saltwick Nab 54°2921"N  0°35'18" W
Staithes 54°3329" N  0°46'47" W
Ardnish 57°15'13" N 5°50'39" W
Borreraig 57°10'30" N 5°56'15" W
Bearreraig 57°29'49" N 6°08'40" W
Hallaig Waterfall 57°22'30" N 6°00'13" W
Lochaline 56°32'36" N 5°45'13" W
Alina 50°47'03" N 19°02'04" E
Sowa—Glinski 50°47'05" N 19°03'00" E
Gnaszyn 50°48'03" N 19°02'41" E
Kawodrza 50°48'09" N 19°03'50" E
Faustianka 51°02'35" N 18°32'39" E
Pacanow 50°5425" N 18°4327"E
Mtynka 50°06'31" N 19°41'17" E
Wielun 51°12'43" N 18°34'22" E
Stare Gliny 50°21'00" N 19°35'18" E
Ogrodzieniec 50°27'34" N 19°30'31"E
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ITEM DR2

Belemnite Data

section sample No Zone Sr/Ca Mn/Ca  source
No. mmol/mol  mmol/mol
230 47.75 1.24 0.03 Wierzbowski et al., 2012
232 47.75 1.23 0.02 Wierzbowski et al., 2012
233 47.75 1.21 0.04 Wierzbowski et al., 2012
285 47.75 1.27 0.05 Wierzbowski et al., 2012
286 47.75 1.18 0.05 Wierzbowski et al., 2012
266 47.25 1.17 0.02 Wierzbowski et al., 2012
267 47.25 1.25 0.02 Wierzbowski et al., 2012
268 47.25 1.16 0.01 Wierzbowski et al., 2012
269 47.25 1.22 0.01 Wierzbowski et al., 2012
225 46.75 1.16 0.05 Wierzbowski et al., 2012
226 46.75 1.13 0.02 Wierzbowski et al., 2012
236 46.75 1.32 0.02 Wierzbowski et al., 2012
237 46.75 1.18 0.01 Wierzbowski et al., 2012
297 46.25 1.56 0.02 Wierzbowski et al., 2012
298 46.25 1.48 0.01 Wierzbowski et al., 2012
305 46.25 1.18 0.01 Wierzbowski et al., 2012
307 46.25 1.31 0.02 Wierzbowski et al., 2012
308 46.25 1.26 0.02 Wierzbowski et al., 2012
260 45.75 1.34 d.l. Wierzbowski et al., 2012
261 45.75 1.36 0.01 Wierzbowski et al., 2012
262 45.75 1.13 0.02 Wierzbowski et al., 2012
264 45.75 1.25 0.01 Wierzbowski et al., 2012
252 44.75 1.22 0.02 Wierzbowski et al., 2012
253 44.75 1.27 0.02 Wierzbowski et al., 2012
254 4475 1.27 d.l. Wierzbowski et al., 2012
279 44.75 1.37 0.01 Wierzbowski et al., 2012
256 4425 1.35 0.04 Wierzbowski et al., 2012
257 44.25 1.34 0.01 Wierzbowski et al., 2012
272 4425 1.26 0.04 Wierzbowski et al., 2012
273 44.25 1.16 0.02 Wierzbowski et al., 2012
238 42.17 1.30 0.08 Wierzbowski et al., 2012
249 42.17 1.57 0.04 Wierzbowski et al., 2012
251 42.17 1.31 0.07 Wierzbowski et al., 2012
282 42.17 1.36 0.02 Wierzbowski et al., 2012
283 42.17 1.32 d.l. Wierzbowski et al., 2012
243 41.50 1.28 0.02 Wierzbowski et al., 2012
245 41.50 1.30 0.02 Wierzbowski et al., 2012
246 41.50 1.32 0.03 Wierzbowski et al., 2012
287 41.50 1.26 0.04 Wierzbowski et al., 2012
BB45 38.89 1.51 d.l Wierzbowski et al., 2012
BB43 38.89 1.48 d.l Wierzbowski et al., 2012
BB42 38.89 1.57 d.l Wierzbowski et al., 2012
BB59 38.89 1.40 d.l. Wierzbowski et al., 2012
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Bearreraig Bea 113 19.92 1.69 0.01 present study

Bearreraig Bea 114 19.92 1.88 0.01 present study
Bearreraig Bea 114 19.92 1.86 0.01 present study
Bearreraig Bea 113 19.92 1.76 0.01 present study
Bearreraig Bea 110 19.91 1.65 0.01 present study
Bearreraig Bea 110 19.91 1.79 0.01 present study
Bearreraig Bea 109 19.90 1.56 0.01 present study
Bearreraig Bea 109 19.90 1.68 0.02 present study
Bearreraig Bea 102 19.89 1.64 0.01 present study
Bearreraig Bea 102 19.89 1.64 0.01 present study
Bearreraig Bea 100 19.89 1.83 0.01 present study
Bearreraig Bea 100 19.89 1.80 0.01 present study
Bearreraig Bea 105 19.88 1.78 0.01 present study
Bearreraig Bea 105 19.88 1.77 0.01 present study
Bearreraig Bea 104 19.88 2.04 0.01 present study
Bearreraig Bea 104 19.88 1.98 0.01 present study
Bearreraig Bea 97 19.83 1.75 0.02 present study
Bearreraig Bea 97 19.83 1.68 0.01 present study
Bearreraig Bea 93 19.79 1.72 0.01 present study
Bearreraig Bea 93 19.79 1.78 0.01 present study
Bearreraig Bea 94 19.76 1.83 0.01 present study
Bearreraig Bea 94 19.76 1.73 0.02 present study
Bearreraig Bea 92 19.75 1.49 0.01 present study
Bearreraig Bea 92 19.75 1.72 0.01 present study

Peak P3 17.94 1.55 0.01 McArthur et al., 2000
Ravenscar Rave 115 17.90 2.17 0.02 present study
Ravenscar Rave 115 17.90 2.44 0.10 present study

Peak P4 17.88 1.68 0.01 McArthur et al., 2000

Peak P5 17.79 1.67 0.01 McArthur et al., 2000
Ravenscar Rave 112 17.78 2.02 0.02 present study
Ravenscar Rave 112 17.78 1.65 0.02 present study

Peak P7 17.75 1.93 0.16 McArthur et al., 2000
Ravenscar Rave 109 17.74 2.10 0.01 present study
Ravenscar Rave 109 17.74 2.06 0.01 present study
Ravenscar Rave 111 17.73 1.82 0.03 present study
Ravenscar Rave 111 17.73 2.07 0.03 present study

Peak P8 17.72 1.61 0.02 McArthur et al., 2000
Ravenscar Rave 108 17.70 2.40 0.02 present study
Ravenscar Rave 108 17.70 2.36 0.04 present study
Ravenscar Rave 105 17.68 1.73 0.01 present study
Ravenscar Rave 105 17.68 1.99 0.02 present study
Ravenscar Rave 106 17.68 2.12 0.04 present study
Ravenscar Rave 104 17.64 2.20 0.01 present study
Ravenscar Rave 104 17.64 2.05 0.01 present study
Ravenscar Rave 103 17.64 1.86 0.01 present study
Ravenscar Rave 103 17.64 1.66 0.01 present study
Ravenscar Rave_100 17.56 1.78 0.01 present study
Ravenscar Rave 100 17.56 1.65 0.01 present study

Ravenscar Rave 101 17.55 2.06 0.01 present study



Ravenscar Rave 101 17.55 1.79 0.02 present study

Ravenscar Rave 114 17.51 1.82 0.01 present study
Ravenscar Rave 114 17.51 1.74 0.02 present study

Peak P10 17.51 1.67 0.01 McArthur et al., 2000
Ravenscar Rave 99 17.49 1.72 0.01 present study
Ravenscar Rave 99 17.49 1.85 0.01 present study

Peak P11 17.46 1.85 0.02 McArthur et al., 2000

Peak P12 17.40 1.61 0.02 McArthur et al., 2000

Peak P14 17.39 1.50 0.01 McArthur et al., 2000

Peak P15 17.39 1.83 0.03 McArthur et al., 2000
Ravenscar Rave 95 17.34 1.77 0.01 present study
Ravenscar Rave 95 17.34 1.94 0.01 present study
Ravenscar Rave 93 17.31 2.24 0.01 present study
Ravenscar Rave 93 17.31 1.86 0.02 present study
Ravenscar Rave 94 17.31 2.20 0.01 present study
Ravenscar Rave 94 17.31 1.98 0.01 present study
Ravenscar Rave 89 17.27 2.28 0.01 present study
Ravenscar Rave 77 17.26 1.98 0.01 present study
Ravenscar Rave 77 17.26 1.81 0.01 present study
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Oyster Data

section sample No Zone Sr/Ca Mn/Ca source
No. mmol/mol  mmol/mol
Robin Hood's Bay HOOD 406 13.12 0.436 0.07 Korte and Hesselbo 2011
Robin Hood's Bay HOOD 404 A 13.08 0.468 0.03 Korte and Hesselbo 2011
Robin Hood's Bay HOOD 400 C  13.02 0.499 0.11 Korte and Hesselbo 2011
Robin Hood's Bay HOOD 3% 12.97 0.836 0.11 Korte and Hesselbo 2011
Robin Hood's Bay HOOD 382 12.63 0.640 0.21 Korte and Hesselbo 2011
Robin Hood's Bay HOOD 370 12.32 0.504 0.13 Korte and Hesselbo 2011
Robin Hood's Bay HOOD 358 12.27 0.542 0.12 Korte and Hesselbo 2011
Robin Hood's Bay HOOD 353 12.24 0.400 0.15 Korte and Hesselbo 2011
Robin Hood's Bay HOOD 352 12.24 0.440 0.14 Korte and Hesselbo 2011
Robin Hood's Bay HOOD 350 12.24 0.502 0.20 Korte and Hesselbo 2011
Robin Hood's Bay HOOD 345 A  12.12 0.410 0.18 Korte and Hesselbo 2011
Robin Hood's Bay HOOD 338 12.07 0.505 0.11 Korte and Hesselbo 2011
Robin Hood's Bay HOOD 334 12.06 0.499 0.10 Korte and Hesselbo 2011
Robin Hood's Bay HOOD 333 12.04 0.454 0.18 Korte and Hesselbo 2011
Robin Hood's Bay HOOD 305 12.00 0.474 0.10 Korte and Hesselbo 2011
Robin Hood's Bay HOOD 302 12.00 0.537 0.10 Korte and Hesselbo 2011
Robin Hood's Bay HOOD 305 12.00 0.375 0.24 Korte and Hesselbo 2011
Robin Hood's Bay HOOD 301 12.00 0.379 0.10 Korte and Hesselbo 2011
Robin Hood's Bay HOOD 246 11.98 0.539 0.17 Korte and Hesselbo 2011
Robin Hood's Bay HOOD 248 11.91 0.497 0.30 Korte and Hesselbo 2011
Robin Hood's Bay HOOD 300 11.89 0.667 0.16 Korte and Hesselbo 2011
Robin Hood's Bay HOOD 300 11.89 0.530 0.14 Korte and Hesselbo 2011
Robin Hood's Bay HOOD 251 11.89 0.459 0.24 Korte and Hesselbo 2011
Robin Hood's Bay HOOD 260 11.86 0.509 0.15 Korte and Hesselbo 2011
Robin Hood's Bay HOOD 255 11.85 0.553 0.16 Korte and Hesselbo 2011
Robin Hood's Bay HOOD 256 11.85 0.442 0.16 Korte and Hesselbo 2011
Robin Hood's Bay HOOD 256 11.85 0.330 0.17 Korte and Hesselbo 2011
Robin Hood's Bay HOOD 254 11.85 0.388 0.04 Korte and Hesselbo 2011
Robin Hood's Bay HOOD 254 11.85 0.416 0.04 Korte and Hesselbo 2011
Robin Hood's Bay HOOD 261 11.82 0.372 0.08 Korte and Hesselbo 2011
Robin Hood's Bay HOOD 331 A 11.73 0.440 0.20 Korte and Hesselbo 2011
Robin Hood's Bay HOOD 271 11.71 0.537 0.21 Korte and Hesselbo 2011
Robin Hood's Bay HOOD 270 11.67 0.501 0.40 Korte and Hesselbo 2011
Robin Hood's Bay HOOD 279 11.47 0.437 0.07 Korte and Hesselbo 2011
Robin Hood's Bay HOOD 275 11.43 0.477 0.16 Korte and Hesselbo 2011
Robin Hood's Bay HOOD 276 B 11.41 0.597 0.34 Korte and Hesselbo 2011
Robin Hood's Bay HOOD 276 A 11.41 0.458 0.14 Korte and Hesselbo 2011
Robin Hood's Bay HOOD 274B  11.35 0.512 0.23 Korte and Hesselbo 2011
Robin Hood's Bay HOOD 273 11.33 0.530 0.23 Korte and Hesselbo 2011
Robin Hood's Bay HOOD 273 11.33 0.558 0.21 Korte and Hesselbo 2011
Robin Hood's Bay HOOD 282 11.31 0.648 0.19 Korte and Hesselbo 2011
Robin Hood's Bay HOOD 280 11.30 0.487 0.28 Korte and Hesselbo 2011
Robin Hood's Bay HOOD 050 A 10.45 0.363 0.15 Korte and Hesselbo 2011
Robin Hood's Bay HOOD 050 A 10.45 0.359 0.16 Korte and Hesselbo 2011
Robin Hood's Bay HOOD 050 C  10.45 0.357 0.09 Korte and Hesselbo 2011
Robin Hood's Bay HOOD 046 10.40 0.394 0.08 Korte and Hesselbo 2011
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Calculations

Stage Ammonite Zone belemnites oysters bel/biv  unc. reconstructed Seawater Sr/Ca ¥Sr/®sr
numerical name Age Sr/Ca 2sd 2err n Sr/Ca 2sd 2err n belemnites oysters combined zone avg 2err
J2002 G2004 mmol/mol mmol/mol Sr/Ca 2err Sr/Ca 2err Sr/Ca 2err

Callovian 47.5 lamberti 163.81 1.21 0.02 0.02 3.8 0.1 3.8 0.1 0.706852 0.000004
Callovian 46.5 athleta 163.97 1.29 0.10 0.10 4.1 0.3 4.1 0.3 0.706853 0.000004
Callovian 45.5 coronatum 164.5 1.27 0.09 0.09 4.0 0.3 4.0 0.3 0.706848 0.000012
Callovian 44.5 164.72 1.28 0.05 0.05 4.1 0.2 4.1 0.2 0.706869 0.000008
Callovian 42.5 164.95 1.37 0.10 0.10 44 0.3 44 0.3 0.706917 0.000012
Callovian 41.5 herveyi 165.40 1.29 0.02 0.02 4.1 0.1 4.1 0.1 0.706915 0.000005
Callovian 38.5 hodsoni 166.07 1.50 0.04 0.04 4.8 0.1 4.8 0.1 0.707013 0.000005
Bathonian 37.5 morrisi 166.78 1.56 0.04 0.04 4.9 0.1 4.9 0.1 0.707027 0.000003
Bathonian 355 progracilis 167.37 1.73 0.19 0.19 5.5 0.6 5.5 0.6 0.707033 0.000013
Bathonian 34.5 tenuiplicatus 167.83 1.55 0.17 0.17 4.9 0.5 4.9 0.5 0.707040 0.000008
Bathonian 335 zigzag 168.28 1.47 0.08 0.08 4.6 0.2 4.6 0.2 0.707043 0.000007
Bajocian 32.5 parkinsoni 168.69 1.53 0.07 0.07 4.9 0.2 4.9 0.2 0.707058 0.000008
Bajocian 29.5 humphriesianum 169.7 0.707176 0.000003
Bajocian 28.5 propinquans 169.9 0.707218 0.000013
Bajocian 27.5 laeviuscula 170.1 1.66 0.35 0.10 12 5.3 0.3 5.3 0.3 0.707257 0.000013
Bajocian 26.5 ovalis 170.2 1.43 0.22 0.05 18 4.5 0.2 4.5 0.2 0.707289 0.000010
Bajocian 25.5 discites 170.3 1.62 0.44 0.10 20 5.1 0.3 5.1 0.3 0.707285 0.000007
Aalenian 24.5 concavum 170.8 0.707288 0.000006

Aalenian 23.5 bradfordensis 171.3 1.82 0.28 0.09 10 5.8 0.3 5.8 0.3 0.707277
Aalenian 22.5 murchisonae 172.1 1.55 0.31 0.10 10 4.9 0.3 4.9 0.3 0.707306 0.000015
Aalenian 21.5 scissum 173.1 1.70 0.29 0.07 18 5.4 0.2 5.4 0.2 0.707309 0.000013
Aalenian 20.5 opalinum 174.2 1.79 0.27 0.07 14 5.7 0.2 5.7 0.2 0.707296 0.000009
Toarcian 19.5 levesquei 175.0 1.75 0.34 0.05 40 5.5 0.2 5.5 0.2 0.707294 0.000012
Toarcian 18.5 thouarense 176.2 0.707267 0.000024

Toarcian 17.5 variabilis 178.2 1.92 0.48 0.06 62 6.1 0.2 6.1 0.2 0.707259
Toarcian 16.5 bifrons 180.4 1.88 0.44 0.04 139 6.0 0.1 6.0 0.1 0.707237 0.000011
Toarcian 15.5 serpentinum 181.7 1.76 0.35 0.04 80 5.6 0.1 5.6 0.1 0.707162 0.000027
Toarcian 14.5 tenuicostatum 182.7 1.34 0.36 0.06 36 42 0.2 42 0.2 0.707097 0.000008
Pliensbachian 13.5 spinatum 184.6 1.63 0.58 0.15 15 0.47 0.06 0.04 3 3.5 0.6 52 0.5 4.7 0.4 4.9 0.7 0.707099 0.000011
Pliensbachian 12.5 margaritatus 186.5 1.64 0.44 0.08 29 0.50 0.23 0.06 15 3.3 0.6 52 0.3 5.0 0.6 5.1 0.3 0.707175 0.000012
Pliensbachian 11.5 davoei 188.5 1.49 0.71 0.25 8 0.50 0.16 0.03 24 3.0 0.7 4.7 0.8 5.0 0.3 4.8 0.3 0.707232 0.000011
Pliensbachian 10.5 ibex 189.4 1.37 0.75 0.13 32 0.45 0.16 0.04 14 3.0 0.6 43 0.4 4.5 0.4 4.4 0.2 0.707272 0.000014
Pliensbachian 9.5 jamesoni 190.8 1.44 0.61 0.11 28 0.50 0.17 0.02 52 2.8 0.4 4.6 0.4 5.0 0.2 4.8 0.7 0.707344 0.000010
Sinemurian 8.5 raricostatum 192.8 1.77 0.43 0.12 13 0.58 0.11 0.02 29 3.1 0.3 5.6 0.4 5.8 0.2 5.7 0.2 0.707456 0.000020

Sinemurian 7.5 oxynotum 193.8 1.59 0.17 0.12 2 0.55 0.22 0.08 7 2.9 0.7 5.0 0.4 5.5 0.8 5.3 0.7 0.707571
Sinemurian 6.5 obtusum 195.3 1.82 0.45 0.20 5 0.55 0.10 0.06 3 33 0.7 5.8 0.6 5.5 0.6 5.6 0.4 0.707528 0.000019
Sinemurian 5.5 turneri 196.3 2.29 0.40 0.28 2 0.66 0.14 0.02 36 3.5 0.6 7.2 0.9 6.6 0.2 6.9 1.0 0.707574 0.000037
Sinemurian 4.5 semicostatum 197.8 0.63 0.12 0.01 94 6.3 0.1 6.3 0.1 0.707654 0.000074
Sinemurian 3.5 bucklandi 199.3 0.78 0.15 0.02 84 7.8 0.2 7.8 0.2 0.707747 0.000030
Hettangian 2.5 angulata 200.1 0.78 0.15 0.02 50 7.8 0.2 7.8 0.2 0.707757 0.000008
Hettangian 1.5 liasicus 200.9 0.707756 0.000021
Hettangian 0.5 planorbis 201.1 0.707775 0.000036

0.316





