
Scientific Results: Volume 105: Chapter 28: Table 3. Stratigraphic distribution of selected marine palynomorph species recorded in 
the Paleogene of Hole 647A, arranged according to ascending range bases (A) and ascending range tops (B). 
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HEAD, M.J. and NORRIS, G. 
ODP LEG 105, HOLE 647A: 

CORE# 
SECTION# (CC ■ core catcher sample) 
INTERVAL (in cm) from: 

to: (* = samples supplied by MA. Kaminski) 

CALCAREOUS NANNOFOSSIL ZONES 

MARINE PALYNOMORPHS 

Adnatosphaeridium robustum [Pl. 13, Fig. 3] 
Dinocyst? sp. A [Pl. 13, Fig. 11] 
Rhombodinium? sp. B [Pl. 1, Fig. 9] 
Operculodinium sp. cf. O. centrocarpum [Pl. 13, Fig. 12] 
Hystrichostrogylon membraniphorum 
Cribroperidinium giuseppei 
Impagidinium spp. 
Systematophora ancyrea 
Thalassiphora pelagica [Pl. 9, Figs. 2,3] 
Palaeocystodinium golzowense 
Spiniferites/Achomosphaera spp. 
Dracodinium? sp. cf. D? condylos [Pl. 1, Fig. 6] 
Dracodinium? condylos 
Ceratiopsis? sp. A [Pl. 12, Fig. 13] 
Cordosphaeridium gracile [Pl. 13, Fig. 13] 
Spiniferites pseudofurcatus 
Corrudinium sp. 1 [Pl. 3, Figs. 4,12,13] 
Impagidinium sp. A [Pl. 10, Fig. 16] 
Impagidinium dispertitum [Pl. 10, Fig. 15] 
Lingulodinium machaerophorum 
Operculodinium spp. 
Areoligera senonensis 
Eatonicysta ursulae [Pl. 9, Fig. 9] 
Nematosphaeropsis ? sp. 1 [Pl. 8, Fig. 6] 
Apectodinium sp cf. A. quinquelatum 
Membranophoridium sp. [Pl. 6, Fig. 17] 
Wetzeliella articulata 
Diphyes colligerum [Pl. 12, Fig. 12] 
Rhombodinium? sp. A [Pl. 1, Fig. 7] 
Homotryblium sp. A [Pl. 11, F/j. 5] 
Hystrichokolpoma globulum Michoux, 1985 [Pl. 12, Figs. 9,10] 
Deflandrea sp. cf. D. sagittula [Pl. 12, Fig. 3] 
Cordosphaeridium inodes [Pl. 13, Fig. 14] 
Phthanoperidinium sp. cf. P. resistente 
Kisselovia crassoramosa [Pl. 1, Fig. 2] 
Kisselovia coleothrypta [Pl. 1, Fig. 1] 
Deflandrea phosphoritica 
Dinocyst sp. F [Pl. 13, Fig. 10] 
"Rhombodinium" glabrum 
Rhombodinium? sp. C [Pl. 1, Fig. 8] 
Dinocyst sp. D [Pl. 11, Fig. 7] 
Heteraulacacysta sp. A of Costa and Downie, 1979b [Pl. 9, Fig. 1] 
Systematophora sp. 1 [Pl. 13, Fig. 1] 
Hystrichokolpoma unispinum [Pl. 11, Fig. 9] 
Dinopteryqium cladoides sensu Morqenroth, 1966 
Adnatosphaeridium multispinosum 
Kisselovia edwardsii sensu Caro, 1973 [Pl. 1, Fig. 3] 
Tectatodinium sp. 1 [Pl. 13, Fig. 8] 
Samlandia chlamydophora [Pl. 12, Fig. 7] 
Impagidinium? pallidum [Pl. 10, Fig. 131 
Homotryblium tenuispinosum 
Corrudinium sp. 2 [Pl. 3, Fig. 14] 
Litosphaeridium sp. A [Pl. 11, Figs. 4,8] 
Operculodinium sp. 1 [Pl. 13, Fig. 7] 
Duosphaeridium sp. cf. D. ruoosum [Pl. 12, Fig. 41 
Hystrichokolpoma granulatum [Pl. 13, Fig. 2] 
Gonyaulacysta sp. 1 [Pl. 10, Fig. 9] 
Alisocysta sp. 1 [Pl. 6, Fig. 10] 
Cordosphaeridium minimum 
Hystrichokolpoma cinctum [Pl. 12, Fig. 11] 
Hystrichosphaeropsis sp. A [Pl. 2, Figs. 4,7,8] 
Deflandrea oebisfeldensis (reworked?) [Pl. 12, Fig. 6] 
Dinocyst sp. E 
Hystrichosphaeropsis sp. B [Pl. 2, Figs. 1,2,3] 
Thalassiphora sp. A [Pl. 9, Fig. 6] 
Phthanoperidinium spp. 
Cordosphaeridium minimum sensu Eaton 1976 (?) [Pl. 11, Figs. 2,3] 
Tectatodinium pellitum 
Alisocysta sp. cf. A. ornata [Pl. 6, Fig. 6] 
Wilsonidium tabulatum [Pl. 2, Figs. 11,12] 
Areosphaeridium diktyoplokus [Pl. 13, Figs. 5,9] 
Elytrocysta sp. of Goodman and Ford, 1983 [Pl. 3, Figs. 1-3] 
Ceratiopsis depressa 
Corrudinium sp. 3 [Pl. 3, Fig. 16] 
Nematosphaeropsis sp. cf. N. labyrinthea 
Histiocysta spp. of Goodman and Ford, 1983 [Pl. 3, Figs. 5-9] 
Impagidinium? sp. D [Pl. 8, Figs. 9,10,11] 
Litosphaeridium? sp. B [Pl. 11, Fig. 11] 
Diphyes sp. A [Pl. 12, Fig. 8] 
Elytrocysta sp. A [Pl. 3, Figs. 10,11] 
Impletosphaeridium luxurium [Pl. 8, Fig. 1] 
Chytroeisphaerida sp. 1 [Pl. 6, Figs. 1,5] 
Dapsilidinium sp. A [Pl. 11, Fig. 6] 
Operculodinium sp. 2 [Pl. 13, Fig. 4] 
Phthanoperidinium comatum 
Areosphaeridium arcuatum 
Selenopemphix nephroides 
Batiacasphaera sp. A [Pl. 6, Figs. 9,11] 
Phthanoperidinium? brooksii [Pl. 10, Figs. 1,2] 
Dapsilidinium simplex 
Cordosphearidium callosum [Pl. 7, Fig. 15] 
Horologinella ? spinosa 
Batiacasphaera sp. cf. B. hirsuta [Pl. 6, Fig. 16] 
Heteraulacacysta sp. A [Pl. 8, Fig. 15] 
Phthanoperidinium sp. cf. P. echinatum [Pl. 10, Figs. 7,8] 
Selenophemphix sp 5 [Pl. 7, Fig. 14] 
Rhizophagites of Wrenn and Kokinos, 1986 [Pl. 10, Fig. 12] 
cf. Acritarch sp. 1. of Head et al., c, this vol. [Pl. 6, Fig. 13] 
Selenopemphix sp. 1 [Pl. 7, Figs. 1,2] 
Corrudinium incompositum [Pl. 3, Fiq. 151 
Batiacasphaera micropapillata s.l. [Pl. 6, Figs. 14,15] 
Cordosphaeridium cantharellum [Pl. 13, Fig. 15] 
Dapsilidinium pseudocolligerum [Pl. 11, Fig 10] 
Gochtodinium spinulum [Pl. 1, Figs. 4,5] 
Phthanoperidinium echinatum 
Batiacasphaera sp. B [Pl. 6. Figs. 3,4] 
Distatodinium sp. cf. D. craterum [Pl. 5, Fig. 8] 
Thalassiphora sp. B [Pl. 9, Figs. 7,8] 
Areosphaeridium pectiniforme 
Deflandrea leptodermata [Pl. 12, Figs. 1,2] 
Pentadinium spp 
Deflandrea heterophlycta [Pl. 12, Fig. 5] 
Hemiplacophora semilunitera [Pl. 5, Figs. 9,10] 
Heteraulacacysta porosa [Pl. 8, Fig. 8] 
Dinocyst sp. B [Pl. 2, Figs. 5,6] 
Hystrichokolpoma rigaudiae 
Lophocysta sp. 2 [Pl. 4, Figs 6,9] 
Svalbardella sp. cf. S. cooksoniae 
Horologinella? spinosa (4 lobed) 
Impagidinium patulum 
Cordosphaeridium sp. cf. C. funiculatum [Pl. 8, Figs 13,14] 
Thalassiphora delicata 
Cordosphaeridium funiculatum 
Reticulatosphaera actinocoronata 
Batiacasphaera sp. C [Pl. 6, Fig. 2] 
Impagidinium sp C [Pl. 10, Fig. 14] 
Acritarch sp. 3 [Pl. 10, Fig. 3] 
Phelodinium sp. 4? [Pl. 7, Fig. 7] 
Selenopemphix armata [Pl. 7, Fig. 10] 
Acritarch sp. 1 [Pl. 6, Figs. 7,8] 
Dinocyst sp. C [Pl. 4, Figs. 1,2] 
Operculodinium centrocarpum s.s. 
C funiculatum sensu Williams and Bujak, 1977b [Pl. 8, Fig. 5] 
Distatodinium scariosum [Pl. 10, Fig 10] 
Wetzeliella symmetrica 
Batiacasphaera compta 
Phelodinium sp. 3 [Pl. 7, Figs. 5,9] 
Selenopemphix sp. 4 [Pl. 7, Fig. 13] 
Phelodinium sp. 4 [Pl. 7, Fig. 6] 
Lentinia serrata 
Impagidinium sp. B [Pl. 10, Fig 4] 
Impagidinium velorum [Pl. 10, Fig. 11] 
Homotryblium? sp B [Pl. 13, Fig. 6] 
Invertocysta sp. [Pl. 4, Figs. 3,4] 
Lophocysta sp. 1 [Pl. 4, Figs. 7,8] 
Nematosphaeropsis lemniscata 
Phthanoperidinium sp. A [Pl. 10, Figs. 5,6] 
Selenophemphix? sp. 3 [Pl. 7, Figs. 4,8] 
Gelatia inflata [Pl. 4, Fig. 5] 
Pentadinium laticinctum imaqinatum 
Distatodinium paradoxum sensu Gocht, (1969, Figs. 5,6) [Pl. 5. Fig. 7] 
Homotryblium palidum 
Svalbardella? sp. 2. 
Phelodinium sp. 1 [Pl. 7, Fig. 11] 
Glaphyrocysta sp. A [Pl. 5, Fig. 2} 
Membranophoridium aspinatum [Pl. 5, Fig. 4] 
Nematosphaeropsis? sp. 2 [Pl. 8, Figs. 3,4,7] 
Cribroperidinium tenuitabulatum 
Impagidinium aculeatum 
Phelodinium? sp. 5 [Pl. 8, Fig. 12] 
Chiropteridium mespilanum [Pl. 5, Figs. 3,6] 
Phelodinium sp. 2 [Pl. 7, Figs. 12?,16] 
Phthanoperidinium geminatum 
Selenopemphix? sp. 2 [Pl. 7, Fig. 3] 
Thalassiphora sp. C [Pl. 9, Fig. 4J 
Deflandrea spinulosa 
Glaphyrocysta semitecta [Pl. 5, Fig. 1] 
Svalbardella sp. 1 [Pl. 2, Figs. 9,10] 
Thalassiphora fenestrata 
Thalassiphora sp. D [Pl. 9, Fig. 5] 
Polysphaeridium sp. A [Pl. 11, Fig. 12] 
Impagidinium paradoxum 
Chiropteridium lobospinosum [Pl. 5, Fig. 6] 
Acritarch sp. 2 [Pl. 6, Fig. 12] 
Surculosphaeridium? sp. A [Pl. 11, Fig. 1] 
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HEAD, M.J. and NORRIS, G. 
ODP LEG 105, HOLE 647A: 

CORE# 
SECTION* (CC = core catcher sample) 
interval (in cm) from: 

to: (* = samples supplied by MA. Kaminski) 

CALCAREOUS NANNOFOSSIL ZONES 

MARINE PALYNOMORPHS 

Rhombodinium? sp. B [Pl. 1, Fig. 9] 
Dracodinium? sp. cf. D? condylos [Pl. 1, Fig. 6) 
Areoligera senonensis 
Apectodinium sp. cf. A. quinquelatum 
Rhombodinium? sp. A [Pl. 1, Fig. 7] 
Kisselovia crassoramosa [Pl. 1, Fig. 2] 
Dinocyst sp. F [Pl. 13, Fig. 10] 
"Rhombodinium" glabrum 
Rhombodinium? sp. C [Pl. 1, Fig. 8] 
Adnatosphaeridium robustum [Pl. 13, Fig. 31 
Homotryblium sp. A [Pl. 11, Fig. 5] 
Adnatosphaeridium multispinosum 
Eatonicysta ursulae [Pl. 9, Fig. 9] 
Membranophoridium sp. [Pl. 6, Fig. 17] 
Hystrichokolpoma alobulum Michoux, 1985 [Pl. 12, Figs. 9,101 
Dracodinium? condylos 
Deflandrea sp. cf. D. sagittula [Pl. 12, Fig. 3] 
Systematophora sp. 1 [Pl. 13, Fig. 1] 
Litosphaeridium sp. A [Pl. 11, Figs. 4,8] 
Operculodinium sp. 1 [Pl. 13, Fig. 7] 
Hystrichosphaeropsis sp. A [Pl. 2, Figs. 4,7,8] 
Ceratiopsis? sp A [Pl. 12, Fig. 13] 
Wetzeliella articulata 
Kisselovia edwardsii sensu Caro, 1973 [Pl. 1, Fig. 3] 
Duosphaeridium sp. cf. D. ruoosum [Pl. 12, Fig. 41 
Deflandrea oebisfeldensis (reworked?) [Pl. 12. Fig. 6] 
Dinocyst sp. E 
Hystrichosphaeropsis sp. B [Pl. 2, Figs. 1,2,3] 
Dinocyst sp. D [Pl. 11, Fig. 7] 
Cordosphaeridium inodes [Pl. 13, Fig. 14] 
Operculodinium sp. cf. O. centrocarpum [Pl. 13, Fig. 12] 
Ceratiopsis depressa 
Litosphaeridium? sp. B [Pl. 11, Fig. 11] 
Dinocyst? sp. A [Pl. 13, Fig. 11] 
Diphyes sp. A [Pl. 12, Fig. 8] 
Chytroeisphaerida sp. 1 [Pt. 6, Figs. 1,5] 
Alisocysta sp. cf. A. ornata [Pl. 6, Fig. 6] 
Batiacasphaera sp A [Pl. 6, Figs. 9,11] 
Phthanoperidinium? brooksii [Pl. 10, Figs. 1,2] 
Hystrichostrogylon membraniphorum 
Wilsonidium tabulatum [Pl. 2, Figs. 11,12] 
Dapsilidinium simplex 
Batiacasphaera sp. cf. B. hirsuta [Pl. 6, Fig. 16] 
Heteraulacacysta sp. A [Pl. 8, Fig. 15] 
Hystrichokolpoma granulatum [Pl. 13, Fig. 2] 
Dapsilidinium sp. A [Pl. 11, Fig. 6] 
Operculodinium sp. 2 [Pl. 13, Fig. 4] 
Gochtodinium spinulum [Pl. 1, Figs. 4,5] 
Gonyaulacysta sp. 1 [Pl. 10, Fig. 9] 
Cordosphearidium callosum [Pl. 7, Fig. 151 
Phthanoperidinium echinatum 
Elytrocysta sp. A [Pl. 3. Figs. 10,11] 
Phthanoperidinium sp. cf. P. resistente 
Heteraulacacysta sp. A of Costa and Downie, 1979b [Pl. 9, Fig. 1] 
Thalassiphora sp A [Pl. 9, Fig. 61 
Impletosphaeridium luxurium [Pl. 8, Fig. 1] 
Diphyes colligerum [Pl. 12, Fig. 12] 
Horologinella ? spinosa 
Phthanoperidinium sp. cf. P. echinatum [Pl. 10, Figs. 7,8] 
Hystrichokolpoma unispinum [Pl. 11, Fig. 9] 
Tectatodinium sp. 1 [Pl. 13, Fig. 8] 
Homotryblium tenuispinosum 
Alisocysta sp 1 [Pl. 6, Fig. 10] 
Selenophemphix sp. 5 [Pl. 7, Fig. 14] 
Phthanoperidinium spp 
Areosphaeridium diktyoplokus [Pl. 13, Figs. 5,9] 
Hemiplacophora semilunifera [Pl. 5, Figs. 9,10] 
Cribroperidinium giuseppei 
Corrudinium sp. 3 [Pl. 3, Fig. 16] 
Lophocysta sp. 2JPI. 4, Figs. 6,9] 
Cordosphaeridium gracile [Pl. 13, Fig 13] 
Cordosphaeridium sp. cf. C. funiculatum [Pl. 8, Figs. 13,14] 
Rhizophagites of Wrenn and Kokinos, 1986 [Pl. 10, Fig. 12] 
Heteraulacacysta porosa [Pl. 8, Fig. 8] 
Batiacasphaera sp. C [Pl. 6, Fig. 2] 
Impagidinium sp. C [Pl. 10, Fig. 14] 
Corrudinium sp. 1 [Pl. 3, Figs. 4,12,13] 
Thalassiphora delicata 
C. funiculatum sensu Williams and Bujak, 1977b [Pl. 8, Fig. 5] 
Distatodinium scariosum [Pl. 10, Fig. 101 
Corrudinium sp. 2 [Pl. 3, Fig. 14] 
Cordosphaeridium minimum sensu Eaton 1976 (?) [Pl. 11, Figs 2,3] 
Batiacasphaera sp. B [Pl. 6, Figs. 3,4] 
Distatodinium sp. cf. D. craterum [Pl. 5, Fig. 8] 
Thalassiphora sp. B [Pl. 9, Figs. 7,8] 
Svalbardella sp. cf. S. cooksoniae 
Acritarch sp 3 [Pl. 10, Fig. 3] 
Phelodinium sp. 4? [Pl. 7, Fig. 7] 
Selenopemphix armata [Pl. 7, Fig. 10] 
Batiacasphaera compta 
Phelodinium sp. 3 [Pl. 7, Figs. 5,9] 
Selenopemphix sp. 4 [Pl. 7, Fig. 13] 
Impagidinium spp. 
Impagidinium sp. A [Pl. 10, Fig. 16] 
Kisselovia coleothrypta [Pl. 1, Fig. 11 
Nematosphaeropsis sp. cf. N. labyrinthea 
cf. Acritarch sp. 1. of Head et al., c, this vol. [Pl. 6, Fig. 13] 
Selenopemphix sp. 1 [Pl. 7, Figs. 1,2] 
Dinocyst sp. B [Pl. 2, Figs. 5,6] 
Cordosphaeridium funiculatum 
Lentinia serrata 
Homotryblium? sp B [Pl. 13, Fig. 6] 
Samlandia chlamydophora [Pl. 12, Fig. 7] 
Elytrocysta sp. of Goodman and Ford, 1983 [Pl. 3, Figs. 1-3] 
Phthanoperidinium comatum 
Corrudinium incompositum [Pl. 3, Fig. 15] 
Deflandrea heterophlycta [Pl. 12, Fig. 5] 
Impagidinium sp. B [Pl. 10, Fig. 4] 
Lophocysta sp 1 [Pl. 4, Figs. 7,8] 
Nematosphaeropsis lemniscata 
Phthanoperidinium sp A [Pl. 10, Figs. 5,6] 
Systematophora ancyrea 
Histiocysta spp. of Goodman and Ford, 1983 [Pl 3, Figs. 5-9] 
Horologinella? spinosa (4 lobed) 
Selenophemphix? sp. 3 [Pl. 7, Figs. 4,8] 
Distatodinium paradoxum sensu Gocht, (1969, Figs. 5,6) [Pl. 5. Fig. 7] 
Homotryblium palidum 
Svalbardella? sp. 2. 
Impagidinium dispertitum [Pl. 10, Fig. 15] 
Areosphaeridium arcuatum 
Phelodinium sp. 1 [Pl. 7, Fig. 11] 
Phelodinium sp. 2 [Pl. 7, Figs. 12?,16] 
Phthanoperidinium geminatum 
Selenopemphix? sp. 2 [Pl. 7, Fig. 3] 
Thalassiphora sp. C [Pl. 9, Fig. 4] 
Thalassiphora pelagica [Pl. 9. Figs 2,3] 
Lingulodinium machaerophorum 
Operculodinium spp. 
Selenopemphix nephroides 
Areosphaeridium pectiniforme 
Glaphyrocysta sp A [Pl. 5, Fig. 2] 
Membranophoridium aspinatum [Pl. 5, Fig. 4] 
Nematosphaeropsis? sp. 2 [Pl. 8, Figs. 3,4,7] 
Glaphyrocysta semitecta [Pl. 5, Fig. 1] 
Svalbardella sp. 1 [Pl. 2, Figs. 9,101 
Nematosphaeropsis? sp. 1 [Pl. 8, Fig. 6] 
Deflandrea phosphoritica 
Tectatodinium pellitum 
Deflandrea leptodermata [Pl. 12, Figs 1.2] 
Pentadinium spp. 
Impagidinium patulum 
Wetzeliella symmetrica 
Thalassiphora sp. O [Pl. 9, Fig. 5] 
Impagidinium? pallidum [Pl. 10, Fig. 13] 
Acritarch sp. 1 [Pl. 6, Figs. 7,8] 
Phelodinium sp. 4 [Pl. 7, Fig. 6] 
Impagidinium velorum [Pl. 10, Fig. 11] 
Gelatia inflata [Pl. 4, Fig. 5] 
Cribroperidinium tenuitabulatum 
Impagidinium aculeatum 
Phelodinium? sp. 5 [Pl. 8, Fig. 12] 
Thalassiphora fenestrata 
Impagidinium paradoxum 
Palaeocystodinium golzowense 
Spiniferites/Achomosphaera spp. 
Spiniferites pseudofurcatus 
Dinopterygium cladoides sensu Morgenroth, 1966 
Cordosphaeridium minimum 
Hystrichokolpoma cinctum [Pl. 12, Fig. 11] 
Impagidinium? sp. D [Pl. 8, Figs 9,10,111 
Batiacasphaera micropapillata s.l [Pl 6. Figs 14,15] 
Cordosphaeridium cantharellum [Pl. 13, Fig. 15] 
Dapsilidinium pseudocolligerum [Pl. 11, Fig. 10] 
Hystrichokolpoma rigaudiae 
Reticulatosphaera actinocoronata 
Dinocyst sp. C [Pl. 4, Figs. 1,2] 
Operculodinium centrocarpum s.s. 
Invertocysta sp. [Pl. 4, Figs. 3,4] 
Pentadinium laticinctum imaginatum 
Chiropteridium mespilanum [Pl. 5, Figs. 3,6] 
Deflandrea spinulosa 
Polysphaeridium sp. A [Pl. 11, Fig. 12] 
Chiropteridium lobospinosum [Pl. 5, Fig. 6] 
Acritarch sp. 2 [Pl. 6, Fig. 12] 
Surculosphaeridium? sp. A [Pl. 11, Fig. 11 
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Note: Age determinations (using the geochronology of Berggren et al., 1985) and nannofossils zones, are from Firth (this volume). The letters R, C, and A on the range chart indicate rare, common, and abundant respectively, and record approximate visual estimates of the abundance of taxa in each sample. 


