SUPPLEMENTARY MATERIAL: “Late glacial-Holocene transition in northern Spain deduced from land snail
shelly accumulations” by Yurena Yanes, Igor Gutiérrez-Zugasti and Antonio Delgado

Appendix S1. Shell taphonomy and body size of Cepaea nemoralis from northern Spain.

Individual Age (cal Shell taphonomy Shell size (mm)

D yr BP) Breakage Corrasion Coating Colorless TTG A B C D E F
MO-1 modern 0 1 0 0 1 1947 2612 1669 1333 9.84 12.19
MO-2 modern 0 0 0 0 0 17.37 2496 1572 1274 957 11.72
MO-3 modern 0 1 0 0 1 19.10 2599 1650 1295 1097 12.75
MO-4 modern 0 0 0 0 0 19.07 2471 1612 1266 1024 12.04
MO-5 modern 0 1 0 0 1 20.83 26.84 1748 1346 10.07 12.69
MO-6 modern 0 0 0 0 0 1856 25.83 1594 1231 1018 11.87
MO-7 modern 0 1 0 0 1 18.01 2553 1559 1283 10.82 12.70
MO-8 modern 0 0 0 0 0 18.61 2487 1562 1286 9.64 12.48
MO-9 modern 0 0 0 0 0 1757 2395 1526 1235 9.34 11.73
MO-10 modern 0 0 0 0 0 18.78 25.68 1574 1242 1013 1219
MO-11 modern 0 0 0 0 0 17.05 2412 1547 1219 1091 12.16
MO-12 modern 0 0 0 0 0 17.94 2631 1549 1312 1087 13.37
AR-1 6380 #70 0 1 0 1 2 2059 26.89 18.03 1364 1155 1238
AR-2 6380 70 0 1 0 1 2 1844 2537 1594 1263  9.49 10.86
AR-3 6380 #70 0 1 0 1 2 18.74 2468 16.09 1248  9.65 11.24
AR-4 6380 70 0 1 0 1 2 1721 2499 1522 1261 9.70 10.76
AR-5 6380 #70 0 1 0 1 2 19.78 2562 1635 1285 953 11.61
AR-6 6380 70 0 1 0 1 2 1759 2559 1549 1287 1040 11.64
AR-7 6380 *70 0 1 0 0 1 17.47 2395 1499 12.08 9.57 10.84
AR-8 6380 70 0 1 0 0 1 19.16 26.78 16.64 1263 9.81 11.73
AR-9 6380 #70 0 1 0 1 2 1753 2550 1580 1281 9.84 11.60
AR-10 6380 70 0 1 0 1 2 1750 2487 1594 1237 9.39 11.02
AR-11 6380 *70 0 1 0 1 2 18.06 2523 16.11 1284 9.70 10.98
AR-12 6380 70 0 1 0 1 2 1859 25.90 1584 1251 1049 10.88
AR-13 6380 #70 0 1 0 1 2 1855 2457 1563 1286  9.05 10.73
AR-14 6380 70 0 1 0 1 2 1931 2539 1623 13.04 1050 12.43
AR-15 6380 #70 0 1 0 1 2 20.21 2387 1748 13.60 10.48 11.04
AR-16 6380 70 0 1 0 1 2 18.66 25.08 1572 1248 1054 11.20
AR-17 6380 *70 0 1 0 1 2 1735 22,61 1523 1212 9.18 10.13
AR-18 6380 70 0 1 0 1 2 1757 2430 1506 1214 9.83 11.45
AR-19 6380 70 0 1 0 1 2 19.17 2690 17.06 13.66 11.40 1245
AR-20 6380 70 0 1 0 1 2 1833 2526 1569 12.33 9.48 11.08
AR-21 6380 70 0 1 0 1 2 1759 2298 1458 1158  9.07 9.97
AR-22 6380 70 0 1 0 1 2 1651 2295 1456 1162 8.68 10.42
AR-23 6380 *70 0 1 0 1 2 17.17 2349 1455 12.09 9.16 10.55

TTG: total taphonomic grade; A=length; B=width; C=height of two last spires; D=height of last spire; E=aperture height; F=aperture width
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Appendix S1. Continued.

Individual Age cal Shell taphonomy Shell size (mm)

D yr BP) Breakage Corrasion  Coating Colorloss TTG A B C D E F
AR-24 6380 70 0 1 0 1 2 1747 2421 1500 1192 1011 1111
AR-25 6380 70 0 1 0 1 2 17.68 2298 1531 11.63 9.38 9.95
AR-26 6380 70 0 1 0 1 2 1519 2188 1346 10.99 9.23 9.89
AR-27 6380 70 1 1 0 1 3 1552 2517 1513 1251 9.82 12.01
AR-28 6380 *70 1 1 0 1 3 1426 1428 1233 1034 871 7.04
AR-29 6380 70 1 1 0 1 3 1419 1749 1225 9.86 8.89 8.36
AR-30 6380 *70 0 1 0 1 2 1420 1750 12,77 1040 10.08 881
CB3-1 6580  +60 0 1 1 1 3 2049 2865 1685 1394 1153 13.64
CB3-2 6580  +60 1 1 1 1 4 20.88 2434 1645 1366 1044 1244
CB3-3 6580  +60 1 1 1 1 4 2071 27.00 17.09 13.70 9.72 11.48
CB3-4 6580  #60 1 1 1 1 4 2146  28.60 1854 1489 1165 1240
CB3-5 6580  +60 0 1 0 1 2 19.85 2676 16.89 1357 10.00 12.25
CB3-6 6580  #60 0 1 1 1 3 19.70 2753 1649 13.62 10.09 1271
CB3-7 6580  +60 0 1 0 1 2 1744  26.04 1462 12.20 9.61 11.47
CB3-8 6580  +60 0 1 1 1 3 18.24 2540 1536 1274  9.66 11.52
CB3-9 6580  +60 1 1 1 1 4 16.94 2340 1458 11.65 8.29 10.42
CB3-10 6580  +60 1 1 1 1 4 16.90 31.28 14.68 1249 11.02 9.53
CB3-11 6580  +60 0 1 1 1 3 1939 2737 1682 1445 10.02 12.25
CB3-12 6580  +60 0 1 0 1 2 19.01 26.14 16.08 13.08 10.35 12.49
CB3-13 6580  +60 1 1 0 1 3 13.04 1675 1150  9.92 8.80 7.29
CB3-14 6580  +60 0 1 0 1 2 19.79 2829 1751 1413 1111 1295
CB3-15 6580  +60 0 1 1 1 3 2055 2845 1691 1357 9.90 12.16
CB3-16 6580  +60 0 1 0 1 2 22.60 28.06 18.64 14.42 1082 12.89
CB3-17 6580  +60 1 1 1 1 4 18.69 2599 16.15 13.62 9.28 11.86
CB3-18 6580  +60 1 1 0 1 3 17.17 2451 1492 12.20 8.81 11.22
CB3-19 6580  +60 0 1 0 1 2 1957 26.73 1576 1257 9.63 11.38
CB3-20 6580  +60 1 1 0 1 3 16.83  25.09 1548 1384 951 10.23
CB3-21 6580  +60 1 1 0 1 3 18.17 2236 1621 13.01 1043  9.64
CB3-22 6580  +60 0 1 1 1 3 17.67 2338 1435 1177 8.91 10.92
CR6-1 7520  #50 0 1 1 1 3 19.97 2840 1722 1386 10.76 12.92
CR6-2 7520  #50 0 1 1 1 3 19.00 27.01 1585 13.04 9.91 12.43
CR6-3 7520  #50 0 1 1 1 3 20.64 3026 17.26 1454 1141 1279
CR6-4 7520  #50 0 1 1 1 3 18.16  26.35 15.63 14.00 9.26 11.49
CR6-5 7520  #50 0 1 1 1 3 1833 2562 1620 13.15 9.87 11.55
CR6-6 7520  #50 0 1 1 1 3 18.65 2521 16.03 13.39 9.62 11.65
CR6-7 7520  #50 1 1 0 1 3 1954 23.04 1646 1399 13.02 10.65
CR6-8 7520  #50 1 1 0 1 3 1752 2112 15.08 11.11 7.7 10.51
CR6-9 7520  #50 1 1 1 1 4 1757 2057 1515 1326 1048  9.33

TTG: total taphonomic grade; A=length; B=width; C=height of two last spires; D=height of last spire; E=aperture height; F=aperture width



Appendix S1. Continued.

Individual Age cal Shell taphonomy Shell size (mm)

D yr BP) Breakage Corrasion Coating Colorless TTG A B C D E F
CR6-10 7520  +50 1 1 1 1 4 16.18 2466 1448 1213 949 1115
CR6-11 7520  +50 1 1 1 1 4 13.70  19.06 1223 10.69 10.08  8.62
CR6-12 7520  +50 0 1 1 1 3 2218 2966 19.33 16.17 1325 14.87
CR6-13 7520  +50 0 1 0 1 2 2011 2814 1714 1423 1043 12.73
CR6-14 7520  +50 0 1 0 1 2 1789 2548 1541 1316 1051 11.25
CR6-15 7520  +50 1 1 0 1 3 18.60 2323 16.02 1352 859 9.93
CR6-16 7520  +50 0 1 0 1 2 16.91 2162 1481 1154 9.67 10.77
CR6-17 7520  +50 0 1 1 1 3 1716 2493 1484 1277 918  11.47
CR6-18 7520  +50 0 1 1 1 3 20.32 2769 1697 1342 1023 12.38
CR6-19 7520  +50 1 1 0 1 3 19.62 1645 1666 1315 851  11.50
CR6-20 7520  +50 0 1 1 1 3 19.11 26,52 17.08 1430 11.08 12.79
CR6-21 7520  +50 0 1 0 1 2 20.27 2710 17.40 1468 1050 12.21
CR6-22 7520  +50 0 1 1 1 3 20.33 2717 1749 1401 1149 1282
CR6-23 7520 50 1 1 1 1 4 19.29 26.07 16.78 13.36 10.10 11.34
CR6-24 7520  +50 1 1 0 1 3 1778 2554 1531 1217 853 1232
CR6-25 7520 50 1 1 0 1 3 1833 2210 1578 1226 1192  8.90
CR6-26 7520  +50 1 1 1 1 4 16.26 2047 1461 12.03 10.70 9.95
CR6-27 7520 50 1 1 0 1 3 1415 1768 1234 1027  8.66 8.45
CR6-28 7520  +50 1 1 0 1 3 1396 1799 1237 1049  9.08 8.84
CR6-29 7520 50 1 1 0 1 3 12.07 1525 1091  9.39 8.80 7.39
CR6-30 7520  +50 1 1 0 1 3 1360 16.16 1164 1030 7.65 7.69

EM-1 8440 30 0 1 0 0 1 19.22 2645 1641 1317 9.85 1141
EM-2 8440 30 1 1 0 0 2 1729 2030 14.60 1248 10.67 9.16
EM-3 8440 30 1 1 0 0 2 1418 1885 1321 1092 9.84 8.66
EM-4 8440 30 1 1 0 0 2 18.78 2367 1658 13.09 12.00 10.79
EM-5 8440 30 0 1 0 0 1 20.72 2573 17.73 1390 1093 12.61
EM-6 8440  +30 0 1 0 0 1 1995 2770 17.02 1331 10.27 12.76
EM-7 8440 30 0 1 0 0 1 19.85 1948 17.32 1363 1025 12.19
EM-8 8440  +30 0 1 0 0 1 18.13 2358 1583 1216 9.82 1140
EM-9 8440 30 0 1 0 0 1 1919 2624 1680 1294 1049 12.13
EM-10 8440 30 0 1 0 0 1 20.21 26.81 17.37 1279 1047 1240
EM-11 8440 30 0 1 0 1 2 19.06 2620 1621 1272 9.85 1291
EM-12 8440 30 0 1 0 0 1 2023 27.36 1794 1365 10.03 12.96
EM-13 8440 30 0 1 0 0 1 20.03 27.30 17.09 1356 10.70 12.20
EM-14 8440 30 0 1 0 0 1 19.95 2598 1758 1329 1085 12.13
EM-15 8440 30 0 1 0 0 1 18.73 2476 1657 1257 10.20 10.60
EM-16 8440 30 0 1 0 0 1 19.25 1684 16.76 1388 933 1175
EM-17 8440 30 0 1 0 0 1 19.18 2655 1641 1332 10.39 11.68

TTG: total taphonomic grade; A=length; B=width; C=height of two last spires; D=height of last spire; E=aperture height; F=aperture width



Appendix S1. Continued.

Individual Age cal Shell taphonomy Shell size (mm)

D yr BP) Breakage Corrasion Coating Colorloss TTG A B C D E F
EM-18 8440 +30 0 1 0 0 1 2022 2746 1811 1389 11.28 13.12
EM-19 8440 +30 0 1 0 1 2 18.64 26.27 1653 1321 1064 11.70
EM-20 8440 +30 0 1 0 0 1 20.00 2560 16.97 1265 10.09 11.47
EM-21 8440 +30 1 1 0 0 2 19.78 2329 1639 1296  9.22 9.88
EM-22 8440 +30 1 1 0 0 2 1715 2116 1429 1168 1135 954
EM-23 8440 +30 1 1 0 0 2 n/a 20.90 n/a n/a n/a n/a
EM-24 8440 +30 1 1 0 1 3 15.63 n/a n/a n/a n/a n/a
EM-25 8440 +30 1 1 0 0 2 n/a 2733 1832 1451 11.04 1265
EM-26 8440 +30 1 1 0 0 2 1292  16.96 n/a n/a 8.09 7.31
EM-27 8440 +30 1 1 0 1 3 15.17  18.70 n/a n/a 10.60  8.93
EM-28 8440 +30 1 1 0 1 3 1321 16.73 n/a n/a 8.25 7.39
EM-29 8440 +30 1 1 0 0 2 11.99 1554 n/a n/a 7.62 6.84
EM-30 8440 +30 1 1 0 1 3 12.60 16.17 nla n/a 8.74 6.91

LF-1 10930  +£200 0 1 0 1 2 19.34 2638 1658 1326 10.13 12.04
LF-2 10930  +200 0 1 0 1 2 2136 2730 17.82 13.67 10.52 1221
LF-3 10930  +£200 0 1 0 1 2 2225 3010 1892 1506 1236 13.92
LF-4 10930 200 0 1 0 1 2 20.26 2690 16.71 13.28 10.92 12.23
LF-5 10930  +£200 0 1 0 1 2 2055 26.00 17.17 1317 1081 11.87
LF-6 10930  +200 0 1 0 1 2 20.84 2579 17.05 13.08 11.64 13.04
LF-7 10930  +£200 0 1 0 1 2 19.62 26.11 1622 1281 1042 1257
LF-8 10930  +200 1 1 0 1 3 20.85 2620 17.95 1365 11.09 12.36
LF-9 10930  +£200 0 1 0 1 2 2058 26.27 1749 1345 1035 12.32
LF-10 10930  +200 0 1 0 1 2 21.60 2732 18.05 13.40 1045 12.64
LF-11 10930  +200 0 1 0 1 2 19.75 27.00 17.06 13.07 1043 12.72
LF-12 10930  +200 0 1 0 1 2 1936 2470 1612 1226 9.72  11.08
LF-13 10930  +£200 0 1 0 1 2 2235 2876 18.76 1412 1141 13.09
LF-14 10930  +200 0 1 0 1 2 19.41 2762 1637 13.09 10.20 12.29
LF-15 10930  +£200 0 1 0 1 2 21.34 2794 1856 1447 1136 1248
LF-16 10930  +200 0 1 0 1 2 1944 2442 1604 1214 1033 11.81
LF-17 10930  +£200 0 1 0 1 2 2040 28.74 1813 1456 11.88 13.29
LF-18 10930  +200 0 1 0 1 2 19.37 28.07 17.09 13.69 11.15 13.12
LF-19 10930  +£200 0 1 0 1 2 19.78 29.34 1741 1403 1080 12.90
LF-20 10930  +£200 0 1 0 1 2 19.44 2508 1577 1219 1012 1116
LF-21 10930  +200 0 1 0 1 2 2046 2490 1663 1262 1021 11.06
LF-22 10930  +200 0 1 0 1 2 2282 2715 19.14 1441 10.88 12.65
LF-23 10930  +200 0 1 0 1 2 19.92 2579 1675 1301 1119 12.20
LF-24 10930 200 0 1 0 1 2 2011 2775 1806 1372 1111 12.64
LF-25 10930  +200 0 1 0 1 2 20.94 2600 18.01 1358 1096 11.53

TTG: total taphonomic grade; A=length; B=width; C=height of two last spires; D=height of last spire; E=aperture height; F=aperture width



Appendix S1. Continued.

Individual Age cal Shell taphonomy Shell size (mm)

D yr BP) Breakage Corrasion Coating Colorloss TTG A B C D E F
LF-26 10930  +200 0 1 0 1 2 20.96 26.07 1749 1331 10.26 12.58
LF-27 10930  +£200 0 1 0 1 2 2113 2534 17.67 1334 1093 11.43
LF-28 10930  +200 0 1 0 1 2 1942 2635 1671 1323 1027 1221
LF-29 10930  +£200 0 1 0 1 2 18.18 2593 1580 1256 10.71  12.77
LF-30 10930  +200 0 1 0 1 2 19.88 2661 1756 1362 1036 12.73
EP-1 12100  +280 0 1 0 1 2 19.95 2770 17.01 1361 11.27 12.02
EP-2 12100  +280 0 1 0 1 2 2201 3017 1783 1408 1222 1291
EP-3 12100  +280 0 1 0 1 2 2150 2882 17.80 1352 1111 12.20
EP-4 12100  +280 0 1 0 1 2 20.74 2910 1790 1394 1119 12.20
EP-5 12100  +£280 0 1 0 1 2 20.68 27.21 16.87 1290 1051 12.22
EP-6 12100 280 0 1 0 1 2 2055 2754 1737 1408 10.89 12.78
EP-7 12100  +280 0 1 0 1 2 1940 2682 16.38 1274 1043 11.86
EP-8 12100 280 0 1 0 1 2 19.28 26.23 16.78 1327 977 1142
EP-9 12100  +280 0 1 0 1 2 2235 2785 17.74 1365 10.60 11.48
EP-10 12100 280 0 1 0 1 2 2140 2949 1835 1399 10.21 12.64
EP-11 12100  +280 0 1 0 1 2 21.82 2930 17.88 1483 11.75 12.06
EP-12 12100 280 0 1 0 1 2 21.82 29.10 18.10 14.18 11.04 1233
EP-13 12100  +280 0 1 0 1 2 20.22 2827 1626 13.07 10.14 13.06
EP-14 12100 280 0 1 0 1 2 2141 2722 1753 1353 10.69 11.38
EP-15 12100  +280 0 1 0 1 2 2217 3150 1885 1463 1205 14.66
EP-16 12100 280 0 1 0 1 2 21.23 28.01 1752 1325 10.39 1251
EP-17 12100  +280 0 1 0 1 2 1980 2710 16.73 1361 10.64 11.18
EP-18 12100 280 0 1 0 1 2 2099 2556 1721 1371 1096 11.60
EP-19 12100  +280 0 1 0 1 2 21.66 27.00 17.96 1358 1052 12.06
EP-20 12100 280 0 1 0 1 2 21.62 2850 17.81 13.90 1145 1227
EP-21 12100  +280 0 1 0 1 2 20.37 2697 1718 1322 10.18 11.88
EP-22 12100 280 0 1 0 1 2 21.24 2713 1707 1318 1035 11.19
EP-23 12100  +280 0 1 0 1 2 18.85 2695 16.62 13.18 10.39 13.10
EP-24 12100 280 0 1 0 1 2 22.05 2819 18.63 1431 1110 1241
EP-25 12100  +280 0 1 0 1 2 2139 2469 1837 1317 1073 10.55
EP-26 12100 280 0 1 0 1 2 1954 2656 16.00 1268 10.68 11.66
EP-27 12100  +280 0 1 0 1 2 20.02 2701 16.18 1322 1048 10.89
EP-28 12100 280 0 1 0 1 2 19.47 2055 1691 1336 9.75  11.22
EP-29 12100  +280 1 1 0 1 3 21.84 2728 1846 1586 11.32 12.82
EP-30 12100 280 0 1 0 1 2 20.74 26,79 16.90 1343 10.22 10.75

TTG: total taphonomic grade; A=length; B=width; C=height of two last spires; D=height of last spire; E=aperture height; F=aperture width



Appendix S2. Carbon and oxygen stable isotope values of entire shells of Cepaea nemoralis from
northern Spain.
Shell ID  Age (cal yr BP)  §'%0%:(PDB)  $'°C%o(PDB)

MO-1 modern -0.6 -10.2
MO-2 modern 1.4 -85
MO-3 modern 1.4 9.8
MO-4 modern -1.0 -11.0
MO-5 modern 2.9 131
MO-6 modern -0.8 -10.2
MO-7 modern -0.4 -10.3
MO-8 modern -0.3 -10.4
MO-9 modern -1.0 9.8
MO-10 modern -1.0 -105
MO-11 modern 1.3 -10.3
MO-12 modern -0.6 9.1
AR-2 6380 70 13 75
AR-11 6380  +70 -0.3 7.4
AR-16 6380  +70 11 114
AR-17 6380  +70 11 -10.0
AR-21 6380  +70 15 9.7
AR-24 6380  +70 -36 -13.4
AR-27 6380  +70 -0.9 5.9
AR-28 6380  +70 25 -9.3
AR-29 6380 70 -0.7 -10.8
AR-30 6380  +70 13 -10.2
CR3-7 6580  +60 -2.6 -9.0
CR3-10 6580 60 -0.2 -8.0
CR3-11 6580 %60 -2.1 5.5
CR3-12 6580 60 -0.2 5.2
CR3-13 6580  #60 -0.1 5.4
CR3-18 6580 60 -0.7 5.0
CR3-20 6580 %60 0.1 -6.6
CR3-21 6580 60 -0.7 -6.7
CR6-8 7520 50 -05 5.9
CR6-13 7520  #50 2.1 5.7
CR6-14 7520  #50 0.1 5.2
CR6-16 7520  #50 11 71
CR6-17 7520  #50 -0.8 7.9
CR6-21 7520  #50 -1.0 -6.6
CR6-25 7520  #50 -0.2 -6.3
EM-2 8440 %30 -0.3 -8.6

EM-3 8440 +30 -0.4 -1.6




Appendix S2. Continued.

Shell ID  Age (cal yr BP)  8'%0%(PDB)  $"*C%o(PDB)

EM-21 8440 +30 -0.8 -9.1
EM-22 8440 +30 -0.3 -12.1
EM-23 8440 +30 -0.4 -10.1
EM-24 8440 +30 -0.5 -9.9
EM-25 8440 +30 -0.6 -114
EM-26 8440 +30 -0.5 -5.3
EM-28 8440 +30 -14 -114
EM-29 8440 +30 -1.2 -11.0
EM-30 8440 +30 0.1 -8.0
LF-2 10930  +200 0.6 -1.4
LF-4 10930  +200 0.3 -84
LF-6 10930  +200 -1.9 -11.7
LF-11 10930  +200 0.4 -9.3
LF-12 10930  +200 0.7 -8.2
LF-14 10930  +200 -0.2 -8.0
LF-16 10930  +200 05 -8.0
LF-21 10930  +200 -1.7 -1.7
LF-25 10930  +200 0.7 -8.0
LF-29 10930  +200 1.0 -8.2
EP-1 12100  +280 -0.2 -5.7
EP-3 12100  *280 -0.2 -6.0
EP-4 12100  +280 -0.2 -6.0
EP-5 12100  *280 0.4 -6.3
EP-12 12100  +280 -0.3 -6.3
EP-18 12100  *280 0.1 -6.4
EP-19 12100  +280 0.1 -1.2
EP-21 12100  *280 -0.7 -6.8
EP-22 12100  +280 -0.2 -6.8
EP-25 12100  *280 -0.9 -4.9

EP-29 12100  +280 0.1 -5.0




Appendix S3. Intrashell carbon and oxygen stable isotope values of three Cepaea nemoralis individuals
from northern Spain.
Sample ID 5"C%(PDB)  3'"0%.(PDB)  Distance from lip (mm)

Live-collected specimen

MO-1-lip -12.0 -1.2 0
MO-1-1 -10.1 -1.3 2
MO-1-2 -10.4 -0.8 4
MO-1-3 -10.5 -0.9 6
MO-1-4 -10.2 0.1 8
MO-1-5 -10.3 -0.5 10
MO-1-6 -10.5 -0.5 12
MO-1-7 -10.5 -0.2 14
MO-1-8 -10.7 -0.2 16
MO-1-9 -10.6 -0.4 18
MO-1-10 -10.7 -0.6 20
MO-1-11 -11.4 -0.7 22
MO-1-12 -10.8 -0.6 24
MO-1-13 -11.5 -1.0 26
MO-1-14 -11.4 -0.9 28
MO-1-15 -11.0 -1.0 30
MO-1-16 -10.4 -1.1 32
MO-1-17 -10.3 -1.1 34
MO-1-18 -9.9 -1.0 36
MO-1-19 -10.1 -0.9 38
MO-1-20 -10.3 -0.9 40
MO-1-21 -10.1 -1.0 42
MO-1-22 -10.5 -0.8 44
MO-1-23 -10.6 -1.0 46
MO-1-24 -9.2 -0.3 48
MO-1-25 -9.2 -0.7 50
MO-1-26 -9.3 -0.5 52
MO-1-27 -9.3 -0.6 54
MO-1-28 -10.0 -0.9 56
MO-1-29 -10.0 -0.9 58
MO-1-30 -8.5 -0.5 60
MO-1-31 -8.8 -1.1 62
MO-1-32 -8.5 -0.2 64
MO-1-33 -8.7 0.0 66
MO-1-34 -7.8 -0.4 68
MO-1-35 -7.8 -0.7 70
MO-1-36 -74 -0.5 72
MO-1-37 -7.2 -0.4 74
MO-1-38 -7.2 -0.6 76
MO-1-39 -7.3 -0.5 78
MO-1-40 -7.6 -0.3 80
MO-1-41 -1.7 -0.6 82
MO-1-protoconch -7.6 -0.6 84

6380 yr old specimen

AR-1-lip -10.4 -0.2 0
AR-1-1 -10.3 0.4 2
AR-1-2 -10.2 -0.2 4
AR-1-3 -10.2 -0.3 6
AR-1-4 -9.9 -0.4 8

AR-1-5 -10.0 -0.3 10




Appendix S3. Continued.

Sample ID 5"C%(PDB)  5"0%.(PDB)  Distance from lip (mm)
AR-1-6 -10.5 0.4 12
AR-1-7 -10.3 0.2 14
AR-1-8 -10.2 0.3 16
AR-1-9 9.9 0.3 18
AR-1-10 9.9 0.0 20
AR-1-11 9.4 0.4 22
AR-1-12 9.7 0.0 24
AR-1-13 9.4 0.1 26
AR-1-14 9.5 0.1 28
AR-1-15 9.4 0.1 30
AR-1-16 9.5 0.0 32
AR-1-17 -10.0 0.3 34
AR-1-18 9.6 -1.1 36
AR-1-19 9.6 0.6 38
AR-1-20 9.5 0.3 40
AR-1-21 9.2 0.0 42
AR-1-22 -8.6 0.9 44
AR-1-23 -8.8 -0.3 46
AR-1-24 -8.8 -0.5 48
AR-1-25 -8.5 0.1 50
AR-1-26 -8.7 0.4 52
AR-1-27 -8.7 0.9 54
AR-1-28 9.0 0.7 56
AR-1-29 9.4 0.7 58
AR-1-30 9.1 -0.6 60
AR-1-31 9.4 0.7 62
AR-1-32 9.2 0.3 64
AR-1-33 9.4 -0.2 66
AR-1-34 9.2 -0.2 68
AR-1-35 9.0 0.4 70
AR-1-36 -8.8 0.6 72
AR-1-37 -8.9 0.7 74
AR-1-38 9.0 0.7 76
AR-1-protoconch -85 -0.9 78
12100 yr old specimen

EP-1-lip 7.7 0.1 0
EP-1-1 -7.6 0.1 2
EP-1-2 -7.5 0.3 4
EP-1-3 7.4 0.1 6
EP-1-4 -7.5 0.1 8
EP-1-5 7.7 0.1 10
EP-1-6 7.7 0.0 12
EP-1-7 -7.8 0.2 14
EP-1-8 -7.6 0.2 16
EP-1-9 -7.5 0.1 18
EP-1-10 -7.5 0.1 20
EP-1-11 -7.5 -0.8 22
EP-1-12 -7.9 2.2 24
EP-1-13 -8.2 -1.2 26
EP-1-14 7.7 0.5 28
EP-1-15 -7.6 -0.4 30

EP-1-16 -7.5 -0.2 32




Appendix S3. Continued.

Sample ID 5"C%(PDB)  5"0%.(PDB)  Distance from lip (mm)
EP-1-17 7.7 -0.5 34
EP-1-18 -7.6 0.2 36
EP-1-19 -8.0 0.7 38
EP-1-20 -7.8 0.0 40
EP-1-21 7.7 0.1 42
EP-1-22 7.7 -0.2 44
EP-1-23 -8.0 -0.4 46
EP-1-24 -8.0 -0.2 48
EP-1-25 -7.3 0.6 50
EP-1-26 7.2 0.8 52
EP-1-27 7.1 0.3 54
EP-1-28 7.4 0.7 56
EP-1-29 7.7 13 58
EP-1-30 -6.9 1.1 60
EP-1-31 -7.3 0.8 62
EP-1-32 -6.9 0.7 64
EP-1-33 6.7 0.8 66
EP-1-34 6.9 1.1 68
EP-1-35 7.3 0.9 70
EP-1-36 -7.0 0.5 72
EP-1-37 7.3 0.4 74
EP-1-38 -5.6 0.9 76
EP-1-39 5.7 0.8 78
EP-1-40 -5.8 0.7 80
EP-1-41 -5.8 0.8 82
EP-1-42 5.9 0.9 84
EP-1-43 -5.9 0.8 86
EP-1-44 5.9 0.9 88
EP-1-45 -5.6 0.6 90
EP-1-protoconch -5.9 0.5 92
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