
Aquatic palynomorph
Beppu Bay (BP 9-6) Beppu Bay (BG10 3) Beppu Bay BG19S1

Age 1001 1031 1061 1074 1081 1097 1132 1167 1198 1222 1245 1280 1308 1357 1395 1452 1487 1535 1557 1615 1642 1665 1694 1717 1744 1771 1797 1824 1854 1873 1890 1912 1928 1933 1939 1944 1949 1955 1960 1964 1969 1973 1979 1984 1989 1995 2003

Sample No. 6-61 5-53 5-45 5-38 5-22 5-14 5-6 4-97 4-89 4-81 4-68 4-60 4-53 4-18 4-12 4-5 4-0 3-89 3-84 3-46 3-38 3-28 3-22 80-81 73-73 66-67 59-60 52-53 75-76 68-69 64-65 60-61 56-57 52-53 48-49 44-45 40-41 36-37 32-33 28-29 25^26 22-23 18-19 14-15 10-11 6-7 2-3
Unit Unit A Unit B Unit C Unit D! Unit D2
DINOFLAGELLATA

Gonyaulacales cyst/g cyst/g cyst/g cyst/g cyst/g cyst/g cyst/g cyst/g cyst/g cyst/g cyst/g cyst/g cyst/g cyst/g cyst/g cyst/g cyst/g cyst/g cyst/g cyst/g cyst/g cyst/g cyst/g cyst/g cyst/g cyst/g cyst/g cyst/g cyst/g cyst/g cyst/g cyst/g cyst/g cyst/g cyst/g cyst/g cyst/g cyst/g cyst/g cyst/g cyst/g cyst/g cyst/g cyst/g cyst/g cyst/g cyst/g

Spiniferites bentori 0 0 0 0 0 0 0 0 0 0 0 29 0 0 0 172 0 0 0 0 0 0 0 0 65 79 0 0 58 52 20 74 0 40 32 45 62 29 84 147 0 0 45 29 31 0 26

Spiniferites bulloideus 453 426 194 106 380 727 138 437 443 177 692 438 261 429 714 925 286 438 854 725 249 254 394 394 698 999 340 173 136 155 92 156 192 90 32 99 62 108 177 166 294 254 2011 442 494 193 103

Spinferites  delicatus 0 0 86 0 0 0 12 0 0 0 0 0 0 0 0 0 0 0 18 0 0 0 0 0 22 53 0 19 0 0 0 0 0 0 0 0 0 0 9 0 0 0 18 10 52 0 0

Spiniferites hyperacanthus 109 43 65 106 228 101 127 140 129 129 138 73 116 255 232 65 190 245 107 186 107 148 148 148 240 316 233 77 49 113 41 101 48 150 53 18 31 39 84 37 45 25 18 58 31 9 26

Spiniferites mirabilis 0 0 0 15 91 34 12 31 14 0 0 15 0 27 66 43 14 0 36 56 0 64 33 33 44 79 18 38 10 21 10 9 0 10 21 9 0 10 65 28 11 13 45 0 0 0 0

Spiniferites ramosus 0 0 43 0 0 17 0 0 0 0 0 0 0 0 0 0 0 53 0 0 0 0 0 0 0 0 0 38 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Spiniferites spp. 0 0 43 15 0 0 0 16 0 16 0 0 0 13 0 0 0 18 36 19 0 0 0 0 22 53 0 38 0 0 0 0 12 0 0 0 0 0 0 0 0 38 27 0 0 0 17

"Operculodinium centrocarpum" 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 19 0 0 0 0 0 0 0 19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Operculodinium israelianum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Lingulodinium machaerophorum 199 142 194 136 258 270 23 406 172 225 208 175 363 281 315 409 313 490 196 74 18 85 98 98 65 105 18 0 19 0 20 0 0 20 11 9 21 10 19 129 79 64 0 0 10 0 0

Ellipsoidal cyst (Alexandrium) 18 0 0 0 15 0 46 0 0 0 0 0 0 13 0 0 14 0 0 0 0 21 0 0 0 0 18 0 0 0 0 0 0 0 0 0 0 0 9 0 0 0 27 10 0 0 9

Tuberculodinium vancampoae 72 28 0 30 61 68 69 47 43 16 17 44 15 27 17 43 27 35 18 37 0 0 0 0 0 53 0 0 0 21 0 0 12 0 0 0 21 0 0 138 147 203 0 0 0 18 17

Peridiniales

Brigantedinium simplex 18 0 22 0 0 0 0 0 0 16 0 0 15 0 0 22 0 0 36 0 0 0 0 0 44 0 18 19 10 0 0 9 0 0 21 0 0 10 0 18 57 0 0 0 0 18 9

Brigantedinium cariacoense 18 57 43 0 106 85 12 16 14 81 156 44 29 54 83 65 41 105 36 0 18 64 0 0 87 26 36 38 29 0 31 28 0 30 0 27 10 10 9 28 23 13 36 10 0 92 34

Brigantedinium majusculum 54 71 43 30 106 17 0 94 14 97 87 29 73 40 50 65 27 123 142 37 53 42 66 66 22 26 18 38 39 10 61 18 0 0 21 0 0 10 28 64 57 0 9 19 10 18 52

Brigantedinium auranteum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9 0 0 0 0

Brigantedinium irregulare 0 28 0 0 0 17 0 0 0 16 0 0 0 0 0 0 0 18 0 0 0 0 0 0 0 0 0 0 10 0 0 0 0 0 0 0 0 0 9 0 0 0 0 0 0 0 0

Brigantedinium  spp. 833 568 929 438 1034 727 507 1404 744 1111 830 890 508 1045 598 753 748 963 428 428 1086 1102 640 640 937 999 716 2112 282 443 867 433 396 420 452 360 371 382 325 579 1435 1029 899 682 330 635 482

Quinquecuspis concreta 0 0 0 0 0 0 12 0 14 0 0 15 0 0 0 0 0 35 18 0 18 21 0 0 22 0 18 0 0 0 31 0 0 0 0 0 0 0 0 0 0 25 0 0 0 0 9

Lejeunecysta oliva 0 14 0 0 30 17 12 78 29 32 0 15 0 0 0 0 14 35 0 0 36 21 49 49 0 0 0 19 0 0 0 0 0 0 11 9 0 0 0 0 0 0 0 10 10 0 0

Lejeunecysta subrina 18 0 0 0 0 17 0 31 0 0 0 0 15 40 0 0 0 0 0 37 18 42 0 0 0 0 0 0 19 0 31 9 0 10 0 18 0 29 9 9 0 25 27 10 0 0 26

Selenopemphix nephroides 0 0 43 0 46 0 0 0 0 16 17 0 15 54 33 0 0 18 18 0 53 0 16 16 44 184 18 58 0 0 20 28 36 0 21 0 0 0 0 0 0 64 0 10 10 0 9

Selenopemphix quanta 54 43 65 45 106 68 23 47 72 81 35 29 15 13 33 43 82 105 18 19 71 64 66 66 109 132 72 19 19 0 31 28 0 40 32 45 31 39 28 37 34 64 187 19 31 55 17

Stelladinium abei 18 0 0 0 0 0 0 0 14 0 17 0 0 0 0 0 0 35 0 0 0 0 0 0 22 0 0 0 0 21 0 0 0 10 0 0 0 10 9 9 0 0 0 0 0 37 9

Stelladinium reidii 0 0 0 0 0 17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Stelladinium robustum 0 0 0 0 0 0 0 0 0 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 26 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Trinovantedinium applanatum 18 57 22 15 91 51 12 31 14 81 17 15 15 40 33 0 0 53 36 0 0 42 66 66 109 0 36 19 10 0 0 9 0 0 11 9 0 0 0 9 23 0 0 0 10 0 0

Votadinium spinosum 18 28 22 15 46 0 12 62 0 32 17 15 15 40 0 0 0 70 0 0 18 21 16 16 22 132 54 0 0 10 20 9 0 0 0 0 0 0 0 0 0 13 18 10 0 9 9

Votadinium calvum 0 0 0 0 15 17 0 16 0 0 0 0 0 13 17 0 0 0 18 0 0 0 0 0 0 0 0 19 0 31 51 0 0 10 11 0 0 59 19 0 79 13 18 19 0 18 0

Votadinium pontifossatum 0 0 22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16 16 0 0 0 19 0 0 0 0 0 10 0 9 0 0 9 0 0 0 0 0 0 0 9

Votadinium  rhomboideum 145 71 0 30 122 118 12 94 57 64 0 29 29 27 66 65 68 228 71 19 142 64 49 49 131 26 125 0 0 21 20 9 0 20 21 0 0 39 0 28 11 0 0 0 0 9 9

Protoperidinium latissimum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 22 0 0 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9

Protoperidinium cf. achromaticum 0 0 0 0 30 0 0 16 0 0 0 0 0 0 0 0 27 0 18 19 0 0 0 0 0 0 0 0 10 0 0 0 12 0 0 0 0 0 0 9 0 25 0 0 0 0 26

Protoperidinium sp. K & M 1998 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 52 10 0 12 0 0 9 10 10 0 0 0 25 18 10 0 28 17

Protoperidinium  cf. obtusum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 27 35 0 0 0 0 0 0 0 0 0 0 0 21 0 0 0 10 11 0 0 10 0 0 0 0 0 29 0 0 0

Protoperidinium spp. 0 14 0 0 15 0 12 0 14 0 0 0 0 27 0 65 0 0 0 0 89 42 16 16 0 26 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Echinidinium aculeatum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 22 0 0 0 0 0 0 49 49 0 0 18 19 0 0 0 0 0 0 0 18 10 0 0 0 11 0 0 0 0 0 26

Echinidinium spp. 109 43 0 15 91 101 81 78 43 48 87 44 15 54 33 129 0 0 36 93 107 127 82 82 153 26 18 96 0 10 173 9 12 30 0 36 10 20 47 101 972 77 125 125 216 101 35

Pentapharsodinium dalei 0 14 0 0 0 17 0 0 0 0 35 0 0 0 0 0 0 18 36 19 18 0 16 16 0 0 0 19 0 10 20 0 0 0 0 9 0 0 19 0 0 102 9 0 31 0 0

Scrippsiella spp. 36 14 22 15 61 85 81 16 14 0 0 0 0 0 0 43 0 0 18 19 0 42 0 0 22 0 18 38 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Dubridinium cavatum 54 57 22 0 15 0 0 62 43 48 0 44 0 13 0 22 14 18 0 0 53 42 33 33 0 79 54 19 10 21 51 37 72 10 42 27 0 10 0 37 0 203 45 125 0 0 34

Dubridinium caperatum 0 0 0 0 0 0 0 0 0 0 0 0 0 13 0 0 0 0 18 0 0 0 0 0 0 0 0 0 10 10 61 18 12 10 0 27 0 0 0 0 45 76 45 106 10 55 9

Niea acanthocysta 0 43 22 15 46 85 35 78 29 48 104 58 0 0 50 43 68 88 18 74 36 64 66 66 65 0 54 58 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Gymnodiniales 0 0 0 0 0 0

Polykrikos kofoidii 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 9 0 25 27 38 21 37 0

Polykrikos  schwartzii 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 64 0 0 21 0 0

Polykrikos hartmannii 0 0 0 0 0 0 0 0 0 0 0 0 0 13 17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Gyrodinium instriatum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Levanderina fissa 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Gymnodinium  catenatum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11 0 0 0 0 0 0 0 0 0 0 0 0

Pseudocochlodinium profundisulcus 0 0 22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ACRITARCHA

Baltisphaeridium  sp. 18 0 22 15 76 51 0 47 14 64 69 29 44 54 50 65 41 18 18 0 18 64 0 0 0 26 18 0 0 0 20 0 0 0 11 0 10 0 9 9 57 25 62 48 31 340 34

Micrhystridium  ariakense 0 0 0 0 0 17 35 0 0 0 0 0 0 27 33 0 14 18 18 19 18 0 16 16 22 0 18 0 0 10 0 0 0 0 0 0 0 20 9 0 0 0 0 10 0 0 0

Micrhystridium  spp. 18 0 43 15 30 0 0 16 0 0 0 0 0 13 0 0 27 0 0 0 0 0 0 0 22 158 0 0 29 10 41 46 24 40 0 0 10 10 0 0 11 51 9 38 21 0 0

Joviella? spp. 36 99 22 60 76 51 23 218 29 354 208 175 15 80 133 0 122 88 53 130 71 85 16 16 174 0 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Halodinium minor 18 0 0 0 15 0 12 0 0 0 0 29 0 0 33 0 0 0 0 0 0 0 0 0 22 0 0 0 0 21 0 18 0 0 0 0 0 49 9 0 11 0 0 0 0 9 0

Halodinium sp. Matsuoka & Ishii  2018 0 14 0 45 15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 49 49 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9 0

Ovoidites spp. 18 0 0 0 0 17 23 16 0 16 0 0 0 13 33 43 14 0 0 0 18 0 33 33 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Concentricystes  sp. 18 0 0 0 0 0 12 0 0 16 0 0 0 0 17 65 14 18 0 56 0 42 66 66 0 0 36 38 10 0 20 9 0 10 11 9 10 0 0 9 11 0 0 0 0 0 0

Radiosperma sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 13 0 22 0 0 0 0 0 0 0 0 0 26 0 0 19 10 10 0 84 20 11 36 10 0 0 0 11 13 0 0 0 0 9

Ovoidal cyst 0 0 22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 105 0 0 49 52 41 46 36 40 42 126 31 10 112 64 23 102 27 115 10 28 181

Spherical cyst 0 0 0 15 0 0 12 0 43 16 17 15 15 0 0 43 0 18 18 37 0 64 33 33 44 0 18 58 0 0 0 9 0 10 21 9 0 0 9 0 23 0 9 0 0 28 17

PRASINOPHYCEAE

Cymatiosphaera  spp. 0 0 0 0 0 51 12 62 14 16 17 15 44 0 17 0 0 0 0 37 18 21 0 0 22 0 0 0 10 0 10 0 12 0 21 9 0 0 0 0 11 38 0 19 0 28 0

Pterosperma  sp. 0 0 0 0 0 17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 19 0 0 0 0 0 0 0 0 0 10 0 0 0 0 0 0 0 0 0

CHLOROPHYCEAE

Pediastrum simplex 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 70 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9

Pediastrum  duplex 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9 0

Staurastrum spp. 0 0 0 0 0 17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9 0 0 0 0 0 0 0 0 0 0 18 10 0 28 9

Desmodesmus  spp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Scenedesmus  sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 31 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

THECANEOEBA (Testate Ameboa) 0 0 0 105 0 0

Arcella  spp. 0 28 108 30 46 51 46 31 0 48 35 0 44 0 17 0 14 35 36 93 53 64 66 66 44 0 54 38 19 31 20 37 84 30 32 36 31 39 37 18 0 0 9 0 10 0 0

Assulina muscorum 18 0 0 0 0 17 0 0 0 32 0 15 0 0 17 22 0 0 18 0 18 0 0 0 0 0 0 19 0 0 0 9 0 0 0 9 0 10 9 0 0 0 0 0 0 0 0

CILIATE 0 0 0 105 0 0

Resting spore 18 0 22 0 30 34 12 31 57 64 0 15 0 40 0 22 27 18 18 19 18 0 33 33 0 26 18 0 0 0 10 18 12 0 11 0 21 0 9 37 23 38 18 29 21 37 9

Resting egg (spindle) 0 0 0 0 0 17 12 0 14 0 0 0 15 0 0 0 0 35 0 0 0 0 0 0 22 0 0 0 0 0 0 9 0 0 0 0 0 0 0 101 11 0 53 682 72 46 60

lorica 0 0 0 0 0 0 0 0 0 0 0 0 0 0 17 0 0 0 0 19 0 0 0 0 0 105 0 0 0 0 0 9 0 0 0 9 0 10 9 0 0 0 0 0 0 64 0

TURBELLARIA

Egg capsule 18 71 86 60 106 51 0 78 14 48 0 15 0 13 33 43 27 70 36 37 71 64 82 82 65 0 36 19 10 10 31 9 36 10 21 9 0 0 19 9 11 25 0 10 0 9 0

Egg capsule with stalk 72 57 108 60 30 85 12 62 29 32 0 29 58 13 17 22 41 35 0 37 36 64 98 98 22 658 36 38 29 21 0 9 24 0 32 27 0 10 9 0 0 13 9 0 0 9 17

FORAMINIFERA

Uniserial type 778 568 281 211 593 575 288 452 386 274 484 365 305 925 282 430 326 1068 463 465 481 466 623 623 763 316 430 518 281 412 612 414 504 1640 168 99 175 225 177 276 147 89 187 288 41 129 95

Biserial type 1448 1278 605 695 1018 1352 736 2106 987 1562 969 1124 914 1916 880 1140 653 1085 1139 1674 1193 1463 1820 1820 2638 342 1987 1018 563 742 908 764 408 880 599 144 330 862 298 285 373 64 285 240 82 101 26

Coiled type 127 114 713 15 167 68 69 125 72 129 173 175 131 40 116 194 82 158 36 19 89 212 131 131 414 0 143 307 611 536 479 368 420 240 420 90 628 431 177 239 102 89 223 67 155 120 146

Compound type 453 341 238 151 30 406 161 452 443 419 311 380 363 549 465 774 326 525 427 409 481 551 377 377 240 999 269 211 19 10 71 64 84 0 53 18 41 0 47 9 23 25 0 10 0 9 26

CRUSTACEA

Resting egg (smooth & reticulate) 308 142 22 408 167 17 35 125 100 193 277 161 15 107 50 151 68 70 36 112 53 148 66 66 436 0 716 1459 417 618 1000 570 636 710 714 846 185 59 130 101 203 457 338 672 165 230 198

Resting egg (spinate) 489 199 302 136 608 304 265 562 515 403 1194 569 261 710 548 839 517 753 481 391 142 488 361 361 371 316 501 250 310 113 357 258 324 500 357 252 237 225 167 239 1040 1092 632 691 237 230 206


