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The following pages contain a systematic listing of the dinocystdinoflagellate cyst (dinoflagellate cyst) taxa recorded at the Landana section as well as selected stratigraphic considerations. Absolute and relative abundance data can be found in Appendix 2 (Supplemental Data). Taxonomy follows DINOFLAJ3 (Williams et al. 2017) except when specifically noted otherwise. A significant number of the dinocystdinoflagellate cyst recorded from the Landana section samples was either left in open nomenclature or grouped in several ‘morphological complexes’ because of the overall poor preservation of many of the palynomorphs, as well as the inherent morphological plasticity and presumed ecological preferences among several Palaeogene dinocystdinoflagellate cyst taxa, genera and groups (e.g. Brinkhuis and Schiøler 1996; Sluijs and Brinkhuis 2009). Several previously unknown and distinct dinocystdinoflagellate cyst taxa were recorded. For each of these taxa a provisional description is provided. Selected dinocystdinoflagellate cyst are illustrated on Plates 1-161, which can be found in the main article.

Achilleodinium latispinosum (Davey and Williams 1966) Bujak et al. 1980 (Plate 1, A-B)
Adnatosphaeridium? membraniphorum Jan du Chêne and Adediran 1985 (Plate 1, D-F)
Adnatosphaeridium vittatum (= Adnatosphaeridium multispinosum) Williams and Downie 1966b (Plate 1, G-H)
Remarks: Fensome et al. (2009) synonymised Adnatosphaeridium multispinosum Williams and Downie 1966b and Adnatosphaeridium vittatum, with Adnatosphaeridium vittatum being the senior taxonomic synonym. This view is supported herein.
Adnatosphaeridium spp. (pars.)
Aldorfia aldorfensis (Gocht 1970) Stover and Evitt 1978
Remarks: Clearly identifiable specimens of Aldorfia aldorfensis were only recorded in sample C28, some poorly preserved questionably assigned specimens were recorded in sample C29. Aldorfia is otherwise a typical Mesozoic genus, suggesting that the Landana specimens are reworked. 
Alisocysta circumtabulata (Drugg 1967) Stover and Evitt, 1978 (Plate 1, C)
Alterbidinium? pentaradiatum (Cookson and Eisenack 1965b) Lentin and Williams 1985. (Plate 1, I-L)
Remarks: Alterbidinium? pentaradiatum seems, except for a reported Danian occurrence by Moshkovitz and Habib (1993) from the U.S.A., largely restricted to the southern hemisphere and more specifically to the area around New Zealand (Wilson 1988; Willumsen & Vajda 2010; Willumsen 2011, 2012; Crouch et al. 2014) and Australia (Cookson and Eisenack 1965b, 1974). Most of the reported occurrences of Alterbidinium? pentaradiatum from New Zealand are from the Danian (Wilson 1988; Willumsen 2011, 2012; Crouch et al. 2014), except for the record presented by Willumsen and Vajda (2010) where Alterbidinium? pentaradiatum ranges into the early Selandian. The age of the Australian records of Alterbidinium pentaradiatum is less clear. Cookson and Eisenack (1965b) originally reported Alterbidinium pentaradiatum from the ‘Paleocene’ Pebble Point Formation, South-Western Victoria. A recent reinvestigation of the type locality of the Pebble Point Formation suggest a predominantly Thanetian age (Frieling et al. 2018). However, Alterbidinium? pentaradiatum was not reported by Frieling et al. (2018). Moreover, it cannot be excluded that older sediments are present in other places, as the thickness, and likely temporal extent as well, of the Pebble Point Formation vary locally (e.g. McGowran et al. 2004; Frieling et al. 2018). However, the reported ages for the Pebble Point Formation vary widely, ranging from Danian to Ypresian.


Alterbidinium sp. A (Plate 1, I-NM-R)
Remarks: A species of Alterbidinium characterized by its distinctly shaped endocyst, which is broadly oval, with a conical apex, with or without a prominent secondary apical bulge, and prominent left antapical horn (Plate 1, I-JN-O). The endophragm and periphragm are smooth, and the cysts are circumcavate. The pericyst is similarly shaped as the endocyst, with a small blunt apical horn, left antapical horn, and if present a reduced right antapical horn (Plate 1, MR). The tabulation pattern is only indicated by the lati-deltaform archeopyle and sometimes by a cingulum (Plate 1, NR). Numerous specimens were recorded intermittently from samples C7-C17, however, the periphragm is almost always lost, leaving only the characteristically shaped endocyst.
Amphorosphaeridium? multispinosum (Davey and Williams 1966) Sarjeant 1981 (Plate 21, A-DS-V)
Remarks: See remarks under Exochosphaeridium majus (= Exochosphaeridium bifidum) complex.
Apectodinium homomorphum (Deflandre and Cookson 1955) Lentin and Williams 1977b emend. Harland 1979 (Plate 12, XF)
Apectodinium quinquelatum (Williams and Downie 1966a) Costa and Downie 1979 (Plate 21, G-HY-Z)
Apectodinium spp. (pars.) (Plate 12, EW)
Remarks: The oldest known occurrence of Apectodinium is from close to the Danian-Selandian transition in the El Kef section, Tunisia (Brinkhuis et al. 1994; Guasti et al. 2005, 2006). In other records from around the globe Apectodinium first appears ranging from anytime during the Selandian or early Thanetian (e.g. Oboh-Ikuenobe et al. 2017) to practically at the Paleocene-Eocene boundary (e.g. Crouch et al. 2014).
Apteodinium delicatum (Davey 1975) Schrank 1987 (Plate 2, I-JA-B)
Remarks: Apteodinium delicatum was originally described as Trichodinium delicatum from the Late Cretaceous of Ghana. The specimens recorded at Landana from samples C6 and C7 might therefore be reworked. The specimens in question seem to be similar as the ‘Apteodinium spp.’ specimens figured by Oboh-Ikuenobe et al. (2017; Plate 4, G-H, p. 34) from the northern Niger Delta Basin. 
Areoligera gippingensis Jolley 1992
Remarks: Areoligera gippingensis is a relatively common Paleogene dinoflagellate cyst with an at times limited stratigraphic occurrence (e.g. Williams et al. 2004). Fensome et al. (2009) synonymised Areoligera gippingensis with the Areoligera cf. medusettiformis forms of Williams and Downie (1966b) and Eaton (1976), that are also common in the late Paleocene - early Eocene. This view is supported herein but merits caution when using this taxon for any detailed stratigraphic correlations. 
Areoligera sp. A (Plate 2, C-I, K-O; Plate 3, A-B)
Remarks: Chorate cysts with arcuate, annulate or rectilinear penitabular process complexes on the dorsal surface, with individual processes within these complexes being mostly simple (Plate 2, N-O; Plate 3, A-BC, I). The processes on the margins combine to form a trabeculate to sometimes almost membranous distal network (Plate 2, M, NE-F). Adjacent platforms are usually joined by trabeculae (Plate 2, M, NF-G). Surface of cysts spongy to foveolate (Plate 3, B2, I). Genuine specimens of Areoligera sp. A were intermittently recorded from sample C4-C18. Samples C1-C3 only contained poorly preserved questionably assigned specimens. 
Areoligera spp. (pars.)
Areoligera complex
Remarks: this complex encompasses the morphologically closely related genera Adnatosphaeridium, Areoligera and Glaphyrocysta.
Batiacasphaera sp. A (Plate 32, C-HJ-O)
Remarks: Small proximate cysts with a presumable apical archeopyle (Plate 32, D-EK-L), covered with low relief ornamentation that varies from very densely tuberculate to rugulate (Plate 32, CJ, F-GM, O). The low crests in the latter case appear to be randomly oriented, which gives the cysts a brain-like appearance (Plate 23, FM), similarly to Cerebrocysta bartonensis Bujak in Bujak et al. 1980. The tabulation pattern is only indicated by the archeopyle. Batiacasphaera sp. A was recorded nearly uninterrupted from samples C6 to C27 and makes up a prominent part of the assemblage in samples C23 to C27.
Batiacasphaera/Kallosphaeridium spp. (pars.)
Cerodinium leptodermum (Vozzhennikova 1963) Lentin and Williams 1987 (Plate 32, I-KX-Z)
Cerodinium medcalfii (Stover 1974) Lentin and Williams 1987 (Plate 42, A-BAA-AB)
Cerodinium wardenense (Williams and Downie 1966b) Lentin and Williams 1987 (Plate 42, C-DAC-AD)
Cerodinium/Deflandrea spp. (pars.)
Cladopyxidium saeptum (Morgenroth 1968) Stover and Evitt 1978 (Plate 42, E-FV-W)
Cleistosphaeridium diversispinosum Davey et al. 1966 emend. Eaton et al. 2001 (Plate 42, LP)
Remarks: Cleistosphaeridium diversispinosum has a relatively extended range and is recovered throughout most of the Cenozoic (e.g. Eaton et al. 2001; Fensome et al. 2009). Cleistosphaeridium. diversispinosum often makes its first appearance during the early Ypresian (e.g. Eaton et al. 2001) but in Pakistan for instance, Cleistosphaeridium diversispinosum is already present during the local Pak-DII zone (?NP7), which is supposedly of Thanetian age (Köthe et al. 1988). This record was not reviewed by Eaton et al. (2001), as none of the recorded specimens were illustrated. At Landana Cleistosphaeridium diversispinosum was only recorded in samples C17, C25 and C31. See further remarks under Cleistosphaeridium aff. diversispinosum. 
Cleistosphaeridium aff. diversispinosum (Plate 42, G-KQ-U)
Remarks: The overall majority of the processes are slender and nontabular, with the occasional development of (?peni)tabular complexes with very limited development of basal ridges, similarly to as described for Cleistosphaeridium diversispinosum by Eaton et al. (2001). The two taxa differ in the number of processes, which is far greater in Cleistosphaeridium aff. diversispinosum (Plate 42, H, JQ, U vs. Plate 42, LP) as well as their character. Most of the processes are slender, simple with no or only minor distal expansion, and if so only subtly dolabrate (Plate 42, KR). Distal connections are also more common in Cleistosphaeridium aff. diversispinosum (Plate 42, IT-U). Specimens of Cleistosphaeridium aff. diversispinosum were recorded intermittently from samples C1-C6, and absolutely dominate the dinoflagellate cyst assemblage in sample C1.

Cometodinium? sp. A (Plate 43, M-OA-C)
Remarks: Chorate dinoflagellate cyst taxon characterized by numerous solid acuminate hairlike processes (Plate 34, N-OB-C). The recorded specimens were mostly fragmented. Monteil (1991) emended the diagnosis of Cometodinium to include the presence of an apical archeopyle and an attached operculum. The archeopyle of the specimens herein referred to as Cometodinium? sp. A is unclear. It appears to be apical but could also be epicystal (Plate 43, A, CM, O), hence the questionable assignment. Cometodinium is an otherwise typical Mesozoic genus (e.g. Monteil 1991) which might suggest that these specimens are reworked. Cometodinium? sp. A was only recorded in samples C28 and C29.
Cordosphaeridium fibrospinosum (Davey and Williams 1966) emend. Davey 1969b
Cordosphaeridium inodes (Klumpp 1953) Eisenack 1963 emend. Morgenroth 1968; Sarjeant 1981
Cordosphaeridium fibrospinosum complex
Remarks: This complex includes dinoflagellate cysts belonging to the morphologically closely related genera: Apteodinium, Cordosphaeridium, Danea, Fibrocysta, Kenleyia, Lanternosphaeridium, Muratodinium, Thalassiphora, and Turbiosphaera. Ifecysta is herein considered as a part of the complex (see further remarks under Ifecysta spp. (pars.)). For a detailed account of the Cordosphaeridium fibrospinosum complex see Brinkhuis and Schiøler (1996) and Sluijs and Brinkhuis (2009) and references therein. Taxa of the Cordosphaeridium fibrospinosum complex show a lot of inherent plasticity, with the existence of a multitude of morphologically intermediary forms between the formally described taxa in these genera. The same issues arise at the Landana section and are reflected in the substantial number of questionably identified and ‘cf.’ specimens, which is especially true for the Danea and Ifecysta taxa at this site (see further). The complex is relatively uncommon throughout the Landana section making it hard to assess whether these taxa, of which often only a couple specimens were recorded, are simply extremes of a population that, as a whole at least, grades perfectly into the original descriptions. This makes it difficult to decide whether these aberrant forms are new taxa or simply `equatorial´ equivalents of the taxa best known and originally described form higher latitudes.
Corrudinium cf. incompositum (Drugg 1970) Stover and Evitt 1978 (Plate 43, PD)
Remarks: The Landana Corrudinium cf. incompositum specimens appear identical to the ones designated as Corrudinium cf. incompositum by Crouch et al. (2014; Plate 5, 4-5, p. 66) from New Zealand. 
Cyst Type 1 (Plate 35, A-GE-K)
Remarks: The overall morphology remains obscured by the preservation state of the recorded specimens as well as their uncommon morphology. The archeopyle appears to be relatively small and is most likely apical in nature (Plate 53, C, GH, K). The sulcal process appear to be simple and slender (Plate 3, E) (Plate 5, D). At first glance the cysts seem to possess one large tubular to cylindrical ‘process’, with an at times denticulate distal margin, on each cingular and pre- and postcingular plate (Plate 3, F-G) (Plate 5, A-C, G). However, the ‘processes’, are also connected to one another (Plate 53, B-CG), i.e. every cingular process seems in direct connection to its two most adjacent pre-cingular processes via a semi-basal ‘tubiform’ extension of the ‘processes’ (Plate 5, B-C3, G). There seems to be no direct connection between two neighbouring precingular plates as the endophragm and periphragm are clearly appressed along the extension of their shared plate boundaries (Plate 5, C, G)(Plate 3, H, K). This means that there is only an indirect connection between the individual precingular processes, i.e. via their most adjacent shared cingular process  (Plate 3, G) (Plate 5, B). The nature and connection style of the postcingular ‘processes’ is presumed to be similar but remains unclear due to the lack of perfectly preserved specimens. The large tubular antapical process seems isolated. The characteristic cross plate-series connections separate Cyst Type 1 from any other formally described taxon. Cyst Type 1 was only recorded in samples C28 and C29.
Danea cf. californica (Drugg 1967) Stover and Evitt 1978 (Plate 53, H-IL-M)
Remarks: The overall morphology of Danea cf. californica resembles typical Danea californica specimens but the penitabular septa/process complexes on the pre- and postcingular plates are often incompletely developed (Plate 53, H-IL-M), though not systematically undeveloped along the adcingular margins, as is typical for Danea manicata Damassa 1984. Danea californica is otherwise typically recorded in the Danian through early Selandian (e.g. Williams et al. 2004; Fensome et al. 2009; Awad and Oboh-Ikuenobe 2016).
Danea heterospinosa Matsuoka 1983 (Plate 53, J-MN-Q)
Danea cf. impages Damassa 1979a (Plate 53, N-QR-U)
Remarks: The specimens differ from typical Danea impages specimens in having a single characteristic relatively large tuft-like antapical process (Plate 53, P, QT-U). Genuine Danea impages specimens are typically recorded in the Ypresian (e.g. Damassa et al. 1990; King et al. 2018).
Danea sp. A (Plate 54, R-UA-D)
Remarks: Species of Danea characterized by fibrous, often fenestrate, intratabular and penitabular septa of high elevation (Plate 54, UD). The septa can be relatively broad (up to several μm) on some specimens, leaving only a small fraction of the inner plate devoid of processes. The penitabular complexes on the pre- and postcingular plates are sometimes incomplete (Plate 54, RB), though not systematically along the adcingular margins, as is typical for Danea manicata Damassa 1984. The fenestrate nature varies quite substantially, in some cases the septa are extremely flimsy (Plate 54, SB, UD) and are best described as being individual processes, placed in penitabular complexes, that are variously connected and fused. The septa in Danea heterospinosa are more robust and far less wide (c. 1 μm) than in Danea sp. A. Danea sp. A was only recorded in samples C28 and C29. 
Danea spp. (pars.)
Dapsilidinium pastielsii (Davey and Williams 1966) Bujak et al. 1980 (Plate 64, FK)
Dapsilidinium? sp. A (Plate 64, A-EF-J)
Remarks: Proximochorate cysts bearing relatively few small hollow tubular processes (Plate 64, BF, EJ). Processes appear to be nontabular. The archeopyle appears to be apical (Plate 46, C, DH-I), yet no specimens with a complete archeopyle in focus were recorded. The tabulation is only indicated by the archeopyle. Dapsilidinium? sp. A specimens were only recorded from samples C28 and C29.
Deflandrea robusta Deflandre and Cookson 1955 (Plate 46, EJ)
Diphyes bifidum Antolinez-Delgado and Oboh-Ikuenobe 2007 (Plate 64, G-IL-N)
Diphyes colligerum (Deflandre and Cookson 1955) Cookson 1965 emend. Cookson 1965; Goodman and Witmer 1985 (Plate 64, OK)
Enneadocysta spp. 
Eocladopyxis peniculata Morgenroth 1966 emend. McLean 1976 (Plate 64, L-MP-Q)
Remarks: Genuine in-situ specimens of Eocladopyxis peniculata were only recorded in samples C28 and C29. The specimen recorded in sample C41 is considered reworked. See remarks under Eocladopyxis aff. peniculata.
Eocladopyxis aff. peniculata (Plate 64, N-QR-U)
Remarks:  Specimens of Eocladopyxis aff. peniculata resemble Eocladopyxis peniculata but differ in having a smooth cyst surface (Plate 64, NR), more processes and very few accessory sutures delineating the plate boundaries (Plate 46, NS, QU), as is otherwise typical for Eocladopyxis peniculata (e.g. Plate 64, LP). Eocladopyxis aff. peniculata was only recorded in samples C1, C6 and C10.
Exochosphaeridium majus (= Exochosphaeridium bifidum) complex (Plate  4, V-AC6, R-U; Plate 7, A-D)
Remarks: This complex encompasses cysts with a morphology that is centred around the morphology of Exochosphaeridium bifidum (Clarke and Verdier 1967) Clarke et al. 1968 emend. Davey 1969a, which was synonymised with Exochosphaeridium majus (Lejeune-Carpentier 1940) Peyrot 2011 emend. Lejeune-Carpentier and Sarjeant, 1981 by Peyrot (2011), with Exochosphaeridium majus being considered the taxonomic senior synonym. At Landana, a morphological continuum of intermediary forms exists, grading from ‘typical’ Exochosphaeridium majus (= Exochosphaeridium bifidum) forms, i.e. possessing numerous solid fibrous non-tabular processes with bifid tips and a distinctly larger and more pronounced apical process (Plate  4 V-AC6, R-U; Plate 7, A-D), towards Exochosphaeridium phragmites on one hand, with processes becoming more slender and acuminate in nature (Plate 5, A-C, G-H)(Plate 7, E-I), and Amphorosphaeridium? multispinosum on the other hand, with a less distinct apical process and processes in general becoming less numerous and more robust and tubular (Plate 1, S-V)(Plate 2, A-D). All these intermediary forms were included in the Exochosphaeridium majus (= Exochosphaeridium bifidum) complex. Genuine Exochosphaeridium phragmites and Amphorosphaeridium? multispinosum specimens were designated as such. Both Exochosphaeridium bifidum and Exochosphaeridium majus were originally described from and commonly recorded during the Late Cretaceous (see Peyrot 2011). However, a couple records exist from the early Paleocene (Damassa 1979b; Masure et al. 1998; Oboh-Ikuenobe et al. 1998; Awad and Oboh-Ikuenobe 2016).
Exochosphaeridium phragmites Davey et al. 1966 (Plate 75, E-IA-C, G-H)
Remarks: see remarks under Exochosphaeridium majus (= Exochosphaeridium bifidum) complex section.
Fibradinium annetorpense Morgenroth 1968 (Plate 75, J-RD-F, I-N)
Remarks: Fibradinium annetorpense is commonly recorded during the late Cretaceous to early Paleocene (e.g. Heilman-Clausen 1985; Hultberg 1985; Willumsen and Vajda 2010) and typically disappears sometime during the Selandian (e.g. Vasil’eva and Musatov 2010; Willumsen and Vajda 2010). Sometimes though it makes it all the way up into the Thanetian (e.g. Powell 1992; Frieling et al. 2018). Records from the Ypresian seem to be absent. At Landana Fibradinium annetorpense is nearly consistently present from the bottom of the section all the way up to sample C27 and makes up a prominent portion of the total assemblage in the post-C22 samples.


Ginginodinium sp. A (Plate 75, S-V; Plate 8, A-BZ-AE)
Remarks: Bicavate dinoflagellate cysts with an oval to subspherical central body. Endo- and periphragm remain closely appressed except underneath the horns (Plate 57, TAA, UAC; Plate 8, AEB). Apical and right antapical horn relatively large (Plate 85, BAE), left antapical horn mostly absent or very strongly reduced (Plate 7, V; Plate 8, B5, AC, AE). Archeopyle intercalary, resulting from the loss of all three intercalary plates (Plate 5, AA7, T), accessory sutures along the archeopyle often clearly developed (Plate 7, T5, AA). Periphragm covered with small granules. Cingulum clearly expressed by low parallel ridges on the periphragm (Plate 7, T-U; Plate 8, A5, AA-AB, AD).  Other plate boundaries sometimes made apparent by the presence of faint lineation’s along the plate boundaries and/or alignment of granules along or close to the boundaries. Ginginodinium sp. A differs from other species in the genus by its prominent horns, indistinct sutural features and granular ornamentation.
Glaphyrocysta intricata (Eaton 1971) Stover and Evitt 1978 (Plate 85, C-DO-P)
Glaphyrocysta retiintexta (Cookson 1965) Stover and Evitt 1978 (Plate 85, QE)
Glaphyrocysta sp. A (Plate 5, R-Y; Plate 86, I-SA-C)	
Remarks: A lenticular cyst with a spheroidal to ovoidal ambitus. The processes are solid and mainly developed at the margins of the cysts (Plate 85, , I, MS, QX; Plate 6, A). The mid-ventral and mid-dorsal region of the cyst is devoid of processes but is otherwise covered in variously developed, low (c. 1 µm) fibrous ridges (Plate 85, I, LR, QW-RX; Plate 6, A). On some specimens these ridges seem randomly orientated and nontabular (Plate 85, LR), whilst on others they seem to vaguely delineate plate boundaries and provide a separation between the plates that have processes with the ones that have ridges (Plate 85, MS, QW). Some of the processes appear to group in processes complexes, though no apparent basal ridges were observed (Plate 86, I-KA-C). The processes ramify elaborately, with branches being interconnected in meshlike fashion by short trabeculae (Plate 6, A-C) (Plate 8, J-K). Distally they combine to form a fenestrate membranous network (Plate 58, KW; Plate 6,, QC). Adjacent platforms are usually joined by trabeculae. Glaphyrocysta sp. A differs from other taxa in the genus by its characteristic ornamentation on the mid-ventral and mid-dorsal side. Specimens of Glaphyrocysta sp. A were only recorded from samples C28 and C29. 
Glaphyrocysta spp. (pars.)
Hafniasphaera septata (Cookson and Eisenack 1967b) Hansen 1977 emend. McLean 1971 (Plate 86, F-HD-I; Plate 9, A-D)
Hafniasphaera spp. (pars.)
Remarks: In this paper we adopt the emended diagnosis for the genus Hafniasphaera as given by Fensome et al. (2009). Specimens without clear vesiculation of the processes were omitted from Hafniasphaera and assigned to Spiniferites instead.
Heterosphaeridium spp. 
Homotryblium floripes (Deflandre and Cookson 1955) Stover 1975 (Plate 96, E-FJ-K)
Homotryblium tasmaniense Cookson and Eisenack 1967a (Plate 96, G-HL-M)
Remarks: In-situ specimens were only recorded from samples C28 and C29. The specimens recorded from sample C41 are extremely fragmented and are considered reworked.

Homotryblium tenuispinosum Davey and Williams 1966 (Plate 96, I-JN-O)
Remarks: Only recorded in sample C16. See further remarks under Homotryblium spp. (pars.)
Homotryblium spp. (pars.)
Remarks: Several authors report the first appearance of Homotryblium near or shortly after the Selandian/Thanetian transition. In Kazakhstan for instance, Iakovleva et al. (2001) reported the lowest occurrence of Homotryblium in strata correlated to NP6/7. Further records of the lowest occurrence of Homotryblium include: NP8 in the Tethyan realm (early Thanetian; Crouch et al. 2003), early Thanetian in equatorial regions (~57 Ma, Williams et al. 2004) and CP7 from the Côte d'Ivoire-Ghana Transform Margin (middle Thanetian; Awad and Oboh-Ikuenobe 2016). There seem to be no confirmed records of Homotryblium from the Selandian.  However, Homotryblium, as well as the other epicystal Goniodomideae taxa, have an affinity with high temperatures and seasonally elevated salinity levels (see Table 1, main text). This environmental preference means that the exact timing of the first occurrence of Homotryblium might thus differ significantly from site to site. This likely plays a role in the case of Landana as well, where after its spot occurrence in sample C16, Homotryblium disappears again and is not recorded up until layers C28 and C29, this time also being a different taxon altogether (i.e. Homotryblium tenuispinosum vs. Homotryblium tasmaniense). 
Hystrichokolpoma cf. cinctum Klumpp, 1953
Hystrichokolpoma granulatum Eaton 1976 (Plate 96, K-MP-R)
Remarks: Hystrichokolpoma granulatum is commonly recorded in early Eocene records (e.g. Eaton 1976). Records from the late Eocene and early Oligocene are sparser; the highest reported occurrences of Hystrichokolpoma granulatum are from the early Oligocene of Denmark (Heiman-Clausen and Van Simaeys 2005) and Belgium (De Coninck 1986, 1999). 
Hystrichokolpoma proprium (Marheinecke 1992) Fauconnier and Masure 2004 (Plate 96, N-PS-U)
Hystrichokolpoma rigaudiae Deflandre and Cookson 1955
Hystrichokolpoma sp. A (Plate 96, Q-RV-W)
Remarks: species of Hystrichokolpoma characterized by a coarsely granular surface and cone-shaped processes (Plate 96, RW). The antapical process is also cone-shaped but is significantly larger (Plate 96, QW). Specimens were only encountered in sample C4.
Hystrichokolpoma sp. B (Plate 96, S-TX-Y)
Remarks: species of Hystrichokolpoma characterized by a granular surface and large slightly fibrous box-like processes (Plate 96, SY). Specimens were only encountered in sample C4.
Hystrichokolpoma spp. (pars.)
Hystrichosphaeridium recurvatum (White 1842) Lejeune-Carpentier 1940 (Plate 106, A-BZ-AA)
Hystrichosphaeridium tubiferum (Ehrenberg 1837) Deflandre 1937 emend. Davey and Williams 1966
Ifecysta fusiforma Antolinez-Delgado and Oboh-Ikuenobe 2007 (Plate 170, C-D)
 Remarks: See remarks under Ifecysta cf. fusiforma and Ifecysta spp.



Ifecysta cf. fusiforma (Plate 107, E-F)
Remarks: Specimens differ from genuine Ifecysta fusiforma specimens in having far larger and broader processes (Plate 107, C-D vs. Plate 107, E-F), similarly to as is seen in Cordosphaeridium fibrospinosum. See further remarks under Ifecysta spp.
Ifecysta lappacea s.s. (Drugg 1970) Antolinez-Delgado and Oboh-Ikuenobe 2007 (Plate 107, G-Q)
Remarks: Ifecysta lappacea was originally described as Lanternosphaeridium lappaceum by Drugg (1970). The original description notes that the test of ‘Lanternosphaeridium lappaceum’ is characteristically covered with numerous intratabular short fibrous processes, which are closed proximally and distally, and are aligned below the archeopyle (Drugg 1970). Drugg (1970) further notes that an apical and antapical horn are often developed, and that these are usually formed by an outward projection of the endophragm, which merits the transfer to Ifecysta as proposed by Antolinez-Delgado and Oboh-Ikuenobe (2007; see further remarks below Ifecysta spp.). Drugg (1970) additionally notes that not all the recorded specimens possessed an apical and/or antapical horn; an aspect that was also observed at Landana (Plate 107, O-QK-M vs. Plate 107, H-I, O-PL-M; see below; see further remarks below Ifecysta spp.). The specimens figured and referred to as ‘Ifecysta lappacea’ in Antolinez-Delgado and Oboh-Ikuenobe (2007), Awad and Oboh-Ikuenobe (2016), Oboh-Ikuenobe et al. (2017) and Frieling et al. (2018) as well as the ‘Fibrocysta sp. cf. F. lappacea’ specimens of Jan Du Chêne and Adediran (1985) and Jan Du Chêne (1988) seem to have much thinner, less robust and longer processes as well as a less coarse periphragm than the typical holotype Ifecysta lappacea specimens figured by Drugg (1970), for instance comparing Plate 2 Fig. 4 of Antolinez-Delgado and Oboh-Ikuenobe (2007) and Plate 12 Fig. 1 of Jan Du Chêne and Adediran (1985) with the original holotype photos of Drugg (1970; Fig. 4, p. 826). The isotype figured by Drugg (1970; Fig. 5, p. 827) has somewhat thinner processes but still has a very coarse periphragm. The Landana Ifecysta lappacea s.l. specimens form two distinct groups. The first group of specimens, here designated as Ifecysta lappacea s.s. (Plate 710, G-Q), adhere perfectly to the original description of Drugg (1970) and were only encountered in samples C28 and C29. The second group of specimens, here designated as Ifecysta cf. lappacea (Plate 10, R-W), adhere to the ‘Ifecysta lappacea’ forms figured by a.o., Antolinez-Delgado and Oboh-Ikuenobe (2007; see above) and were intermittently encountered in samples C1-C11. These records further suggest that ‘Ifecysta lappacea’ is present for the entirety of the Paleocene as well as the early Eocene (Jan Du Chêne 1988; Jan Du Chêne and Adediran 1985; Antolinez-Delgado and Oboh-Ikuenobe 2007; Awad and Oboh-Ikuenobe 2016; Oboh-Ikuenobe et al. 2017; Frieling et al. 2018). Other records in the literature of Ifecysta lappacea seem to be relatively sparse with some records from the Maastrichtian – early Paleocene (i.e. Edwards et al. 1999; Slimani et al. 2011) and others dating from the late Paleocene - early Eocene (i.e. Gohn et al. 1983; Mohr and Fechner 1986; Vasil’eva and Musatov 2010). Most of these records stem from the period when ‘lappacea’ was still considered part of the genus Fibrocysta. The lack of photographs in any of these publications makes it difficult to assess if: these specimens have the typical apical and antapical horn-like protrusions formed by the equally appressed endophragm and periphragm, which in the case of Ifecysta lappacea s.s., seems to not develop consistently anyways (see above), and if these specimens are more akin to the Ifecysta lappacea s.s. or Ifecysta cf. lappacea forms distinguished in this paper. 
Ifecysta cf. lappacea (Plate 710, R-W)
Remarks: A chorate cyst covered with numerous slender fibrous processes that appear to be nontabular (Plate 710, R, U). Adjacent processes can be connected basally and/or fused on some specimens, creating linear complexes (Plate 107, R-S), and even occasionally penitabular ones, though never consistently for all the major plate series as is the case in Ifecysta heterospinosa Antolinez-Delgado and Oboh-Ikuenobe 2007. This form appears similar as the specimens figured and referred to as ‘Ifecysta lappacea’ in Antolinez-Delgado and Oboh-Ikuenobe (2007), Awad and Oboh-Ikuenobe (2016), Oboh-Ikuenobe et al. (2017) and Frieling et al. (2018) and the ‘Fibrocysta sp. cf. F. lappacea’ specimens of Jan Du Chêne and Adediran (1985) and Jan Du Chêne (1988). See further remarks under Ifecysta lappacea and Ifecysta spp.
Ifecysta ?pachyderma Jan du Chêne and Adediran 1985 (Plate 117, F-GA-B)
Remarks: Genuine Ifecysta pachyderma specimens are characterized by having large, discrete, solid fibrous penitabular processes. However, it remains unclear if the outer layer of the Landana specimens is a single fibrous undulating outer layer surrounding the entirety of the central body or is made up of discrete processes, hence the questionable assignment. The Landana Ifecysta ?pachyderma specimens look similar to the Ifecysta pachyderma specimens figured by Oboh-Ikuenobe et al. (2017; Fig. 6D, p. 36).
Ifecysta spp. (pars.)
Remarks: The generic characteristic of Ifecysta is the distinct apical and antapical horn-like protrusions formed by the equally appressed endophragm and periphragm (e.g. Plate 107, OL, W; Jan Du Chêne and Adediran 1985; Antolinez-Delgado and Oboh-Ikuenobe 2007). This feature separates it from the other at times very similar genera of the Cordosphaeridium fibrospinosum complex that possess a precingular archeopyle, have a fibrous periphragm, and often distinctive apical and antapical features. Ifecysta is here considered as part of the Cordosphaeridium fibrospinosum complex. Taxa belonging to the Cordosphaeridium fibrospinosum complex (see further remarks under Cordosphaeridium fibrospinosum complex) show a lot of plasticity and a multitude of morphological intermediary forms, i.e. in the development of the individual processes, their position relative to the tabulation pattern and their inter-connectivity, and the same seems to be true for the Ifecysta taxa encountered from the Landana section (e.g. Ifecysta cf. fusiforma and Ifecysta cf. lappacea). Reported occurrences of Ifecysta seem for the most part restricted to low latitude, equatorial regions (Jan Du Chêne 1988; Jan Du Chêne and Adediran 1985; Antolinez-Delgado and Oboh-Ikuenobe 2007; Bankole et al. 2007; Edwards 2007; Awad and Oboh-Ikuenobe 2016; Oboh-Ikuenobe et al. 2017; Frieling et al. 2018). This suggests that the morphological features, which make Ifecysta stand out from the other Cordosphaeridium fibrospinosum complex taxa (see above), are somewhat latitudinal/environmental controlled. A potential exception in this regard seems to be Ifecysta lappacea s.l., with several records from high latitude regions (see remarks below Ifecysta lappacea s.s. and Ifecysta cf. lappacea). However, some of the Ifecysta lappacea s.s. specimens recorded at the type-section (Drugg 1970), as well as some of the Ifecysta lappacea s.s. specimens recorded at Landana, lack the typical apical and antapical horn-like protrusions (Plate 107, K-MO-Q; see above). This is something that has not been reported for any of the other taxa in the genus, including the Ifecysta lappacea s.l. specimens from other equatorial sites, and was also not observed for any of the other Ifecysta taxa at Landana, including Ifecysta cf. lappacea. 
Impagidinium/Leptodinium spp.
Isabelidinium bakeri (Deflandre and Cookson 1955) Lentin and Williams 1977a emend. Stover 1974 (Plate 117, A-BX-Y)
Isabelidinium cingulatum Wilson 1988 (Plate 7, Z-AB; Plate 8, A-C) (Plate 11, C-E, H-J)
Remarks: Isabelidinium cingulatum is another one of these Paleocene taxa that seem to be restricted to the Southern Hemisphere and more specifically to the area around New Zealand. Very few records exist of this taxon and they are all from Danian to Selandian strata from around New Zealand (Wilson 1988; Willumsen 2011; Crouch et al. 2014). Isabelidinium cf. cingulatum (see below), was recorded in sample C20, where it also dominates the assemblage, as well as a poorly preserved questionably assigned specimen in C21. Isabelidinium cf. cingulatum has a comparable morphology to Isabelidinium cingulatum but specimens differ in having a substantially higher width/length ratio (c. 0.85 vs. c. 0.62 for Isabelidinium cingulatum; Plate 7, Z-AB; Plate 8, A-C vs. Plate 8, D-E, I-J)Plate 11, C-E vs. Plate 11, N-O). Whether this is a case of intra-specific variation is hard to assess as no specimens of either taxa were recorded in the interval between the highest occurrence of the last genuine Isabelidinium cingulatum specimens in sample C15 and the Isabelidinium cf. cingulatum specimens in layer 20.
Isabelidinium cf. cingulatum Wilson 1988 (Plate 118, K-QD-J)
Remarks: Isabelidinium cf. cingulatum differs from Isabelidinium cingulatum in having a substantially higher width/length ratio (c. 0.85 vs. c. 0.62 for Isabelidinium cingulatum; Plate 7, Z-AB; Plate 8, A-C Plate 11, C-E vs. Plate 118, N-OD-E, I-J). Some specimens can almost be considered as being sub-spherical. Genuine specimens only recorded in sample C20. Some poorly preserved questionably assigned specimen were recorded in sample C21. See further remarks under Isabelidinium cingulatum.
Isabelidinium? viborgense Heilmann-Clausen 1985 (Plate 812, A-CK-M) 
Isabelidinium? sp. A (Plate 128, D-JN-T)
Remarks:  Elongated cysts with a circular to elliptical central body. The wall is circumcavate with a broad apical horn and if developed one or two very reduced antapical horns (Plate 128, E-FO-P, I-JS-T). The periphragm is very coarsely granular and obscures the exact nature and shape of the endocyst (Plate 128, E-FN-P), which occupies the central part of the body. Only the cingulum is clearly expressed, while the archeopyle remains unclear, hence the questionable assignment. Genuine specimens of Isabelidinium? sp. A were only recorded from sample C5(2) and C9. Samples C6 and C13 only contained poorly preserved questionably assigned specimens.
Isabelidinium spp. (pars.)
Kallosphaeridium brevibarbatum De Coninck 1969 emend. Jan du Chêne et al. 1985 (Plate 128, KU)
Remarks: Kallosphaeridium brevibarbatum is a typical Eocene taxon, most often recorded in the Ypresian (e.g. De Coninck 1975; Jan Du Chêne and Adediran 1985; Sluijs and Brinkhuis 2009), but has also been recorded in younger strata (e.g. Lutetian; Fensome et al. 2008).
Kallosphaeridium parvum Jan du Chêne 1988 (Plate 128, V-WL-M)
Kenleyia leptocerata Cookson and Eisenack 1965a (Plate 128, N-OX-Y)
Kenleyia spp. (pars.)
Kleithriasphaeridium truncatum (Benson 1976) Stover and Evitt 1978 (Plate 129, P-RA-C)
Lanternosphaeridium lanosum Morgenroth 1966 
Lejeunecysta group sensu Guasti et al. 2005 (Plate 10, D-O)
Remarks: Any attempts to differentiate different subgroups in this substantial and morphologically variable population proved unsuccessful, since the degree of morphological variability and flexibility in the population is too substantial to come up with any unambiguous differentiating criteria. Therefore, it was opted keep the specimens grouped. The variation mostly concerns: apparent flank development, the degree of cavation underneath the horns and archeopyle length/width ratio (Plate 10, D-O). Most of the specimens are also deeply darkened, especially in and around the apical and antapical horns and are often folded or crumpled (Plate 14, I), significantly obscuring certain morphological aspects. All specimens have a clearly expressed cingulum, defined by low parallel ridges (Plate 10, D-O), which in some case are slightly spiny.
Lentinia? wetzelii (Morgenroth 1966) Bujak in Bujak et al. 1980 (Plate 129, S-TF-G)
Lingulodinium sicula (Drugg 1970) Wall and Dale in Wall et al. 1973 (Plate 129, U-WH-J)
Remarks: The Landana Lingulodinium sicula is specimens are characterized by its their spherical shape, a very coarsely granulate surface and sturdy tapering acuminate, conical processes without any spinules (Plate 129, W)H-J). Lingulodinium sicula  is morphologically very similar to Lingulodinium machaerophorum (Deflandre and Cookson 1955) Wall 1967 but differs in being substantially larger (> c. 60-70 µm) and having more sturdy processes that never bear any spinules.  Lingulodinium sicula is a relatively uncommon taxon with relatively few reported occurrences. Drugg (1970) first described Lingulodinium sicula from the Oligocene Mint Spring Formation (NP 21 – 23; Houben 2012). Further documented records of Lingulodinium sicula include an early Oligocene record from Belgium (De Coninck 2001) and a late Eocene – early Oligocene record from the U.S. Gulf Coast (Jaramillo and Oboh-Ikuenobe 1999). Additionally, Lingulodinium sicula was recently recorded from Ypresian age (NP12) sediments at the Mullier Quarry in Belgium (Steeman et al., in prep.).
Membranosphaera spp. (Plate 139, A-BD-E)
Muratodinium? sp. A (Plate 139, C-NK-V)
Remarks: Proximochorate cysts with an oval central body. Relatively thick fibrous to spongy periphragm with undulating ridge-like structures that seem to be sutural in some cases (Plate 139, F-GN-O, KS), especially around the precingular archeopyle (Plate 139, FN). It is unclear whether these ridge-like structures are sutural for all the other plate boundaries, hence the questionable assignment. Some specimens show an apical bulge (Plate 139, LT). A characteristic cone-like horn is developed apically (Plate 139, GO, KT). An antapical horn is sometimes developed at the antapex as well (Plate 139, EM, IQ). Genuine specimens of Muratodinium? sp. A were only recorded in samples C28-C29. Fragmented, likely reworked specimens, were recorded in sample C37. 
Nematosphaeropsis balcombiana Deflandre and Cookson 1955
Nematosphaeropsis lemniscata Bujak 1984 emend. Wrenn 1988 (Plate 139, O-PW-X)
Nematosphaeropsis spp. (pars.)
Oligosphaeridium spp. (Plate 1310, SA)
Operculodinium centrocarpum (Deflandre and Cookson 1955) Wall 1967 (Plate 913, Q-RY-Z)
Palaeocystodinium golzowense Alberti 1961
Palaeocystodinium lidiae (Górka 1963) Davey 1969a (Plate 1310, T-UB-C)
Palaeocystodinium spp. (pars.)
Remarks: The further identification of the overall majority of the Palaeocystodinium specimens was severely hindered by the very poor overall preservation, with specimens being very darkened, fragmentary and almost always folded and crumpled.
?Pentadinium goniferum Edwards 1982
Remarks: Only fragmented specimens were encountered, hence the questionable assignment.
Phelodinium/Lejeunecysta spp. (pars.)

Phelodinium magnificum complex (Plate 14, A-L)
Remarks: This group encompasses forms with a morphology centred around Phelodinium magnificum (Stanley 1965) Stover and Evitt 1978. Any attempts to differentiate different subgroups in this substantial and morphologically variable population proved unsuccessful, since the degree of morphological variability and flexibility in the population is too substantial to come up with any unambiguous differentiating criteria. Therefore, it was opted keep the specimens grouped. The variation mostly concerns: apparent flank development (Plate 14, A, C vs. Plate 14 G), the degree of cavation underneath the horns and archeopyle length/width ratio (Plate 14, A-L). Most of the specimens are also deeply darkened, especially in and around the apical and antapical horns and are often folded or crumpled (Plate 14, I), significantly obscuring certain morphological aspects. It is for instance not unthinkable that some specimens in this complex are Lejeuncysta species (i.e. being acavate). All specimens have a clearly expressed cingulum, defined by low parallel ridges (Plate 14, A-L), which in some case are slightly spiny.
Polysphaeridium subtile Davey and Williams 1966 emend. Bujak et al. 1980 (Plate 140, M-NP-Q)
Protoperidinioids sensu Frieling and Sluijs (2018)
Remarks: The This group encompasses mostly brown-pigmented dinoflagellate cyst and at Landana includes at Landana following genera: Lejeunecysta, Phelodinium and Palaeocystodinium. The Ginginodinium specimens at Landan areis herein considered as part of the protoperidinioid grouping of Frieling and Sluijs (2018) considering the morphological similarities with Trithyrodinium, which is part of the protoperidinioid grouping of Frieling and Sluijs (2018), as well as their dark brown- periphragmigmentation. Worth nothing is that Ginginodinium species are not exclusively brown-pigmented whilst practically all Lejeunecysta/Phelodinium species are.
Pterodinium? sp. A (Plate 140, O-RR-U)
Remarks: subspherical (muro)chorate cysts with Spiniferites style septa and broad gonal, distally trifurcate, outgrowths or ?processes rising higher than the septa (Plate 1410, RU). The archeopyle is precingular. Pterodinium typically does not have processes, and the question arises whether these outgrowths can be considered as processes. Pterodinium? sp. A was only recorded in samples C37, C38, C41 and C42.
Pyxidinopsis ardonensis Jan du Chêne 1988 (Plate 140, S-UV-X)
Pyxidinopsis sp. A (Plate 150, A-BY-Z)
Remarks: Subspherical proximate cysts characterized by a coarsely granular to fibrous surface and a relatively large semi-rounded precingular archeopyle (Plate 150, BZ). Specimens of Pyxidinopsis sp. A were only recorded in sample C37.
Rhynchodiniopsis spp.
Remarks: The occurrence of this species is restricted to sample C27. Rhynchodiniopsis is an otherwise typical Mesozoic genus, suggesting that the specimens in question are reworked. 
Senegalinium? dilwynense (Cookson and Eisenack 1965b) Stover and Evitt 1978 (Plate 150, C-DAA-AB)
Senegalinium microspinosum (Boltenhagen 1977) Lentin and Williams 1980 (Plate 105, ACE)
Senegalinium? simplex Lucas-Clark 2006 (Plate 10, R-U; Plate 11, A-C) (Plate 15, F-K)
Remarks: The periphragm is almost always lost. The reported occurrence in C26(1) is disregarded as there are severe concerns that at least a portion of the recovered assemblage is reworked (see main text). See remarks under Senegalinium/Alterbidinium spp. (pars.).
Senegalinium/Alterbidinium spp. (pars.)
[bookmark: _GoBack]Remarks: The overall bulk of the specimens in this group most likely either belongs to Alterbidinium sp. A or Senegalinium? simplex, often being specimens that have either lost their periphragm and/or are crumpled in such a manner that it becomes impossible to ascertain their true nature. It is however possible that some of the specimens that were lumped in this group were entirely different taxa, belonging to either Alterbidinium or Senegalinium, or  other forms with a similar endophragm like for instance the Eurydinium? group of Crouch et al. (2014). However this seems less likely as no clearly identifiable specimens other than the ones described in this appendix were encountered. 
Senegalinium complex sensu Frieling and Sluijs (2018)
Remarks: At Landana this includes following genera: Alterbidinium, Cerodinium, Deflandrea, Senegalinium and Spinidinium. 
Senoniasphaera spp.
Remarks: The occurrence of this species is restricted to sample C28. Senoniasphaera is an otherwise typical Mesozoic genus, suggesting that the specimens in question are reworked. 
Spinidinium cf. clavus (Harland 1973) Sluijs et al. 2009 (Plate 151, L-ND-F) 
Remarks: The specimens herein designated as Spinidinium cf. clavus are similar as the other cf. and aff. specimens of Spinidinium clavus recorded from multiple other Paleocene sequences (e.g. Heilman-Clausen 1985; Kurita 2004; Crouch et al. 2014).
Spinidinium densispinatum Stanley 1965 (Plate 151, J-MR-U)
Remarks: Spinidinium densispinatum is a very common constituent of Danian to Selandian strata and often disappears during the Selandian (e.g. Heilman-Clausen 1985; Fensome et al. 2008). A of couple records exist where Spinidinium densispinatum was recorded all the way up in into the Thanetian.  Bowman et al. (2016) for instance recorded Spinidinium densispinatum in strata that are believed to be (?late) Thanetian in age. In New Zealand nearly all Spinidinium densispinatum records pinch out just before the top of NZDP 7, which equates to NP6-NP7 or P4 (close to the Selandian – Thanetian transition), except for a spot occurrence in NP9 at the Toi Flat-1 core (latest Thanetian; Crouch et al. 2014). At Landana Spinidinium densispinatum is intermittently recorded from samples C2(2) through C6 and makes its final appearance in sample C16 after an extended period of absence. See remarks under Spinidinium echinoideum.
Spinidinium echinoideum (Cookson and Eisenack 1960) Lentin and Williams 1976 emend. Sverdlove and Habib 1974 (Plate 151, G-IO-Q)
Remarks: Spinidinium echinoideum was only recorded in sample C16, together with several specimens of Spinidinium densispinatum. A similar transition exists between Spinidinium echinoideum (specimens with long spines; Plate 151, O-QG-I) and Spinidinium densispinatum (specimens with short spines; Plate 151, R-UJ-M) as was noted by Heilman-Clausen (1985, p. 25). Transitional forms were assigned to Spinidinium densispinatum in this case. 
Spinidinium ovale (Vozzhennikova 1967) Lentin and Williams 1977b (Plate 116, A-EN-R)
Spinidinium spp. (pars.)
Spiniferites/Achomosphaera spp.
Remarks: Includes specimens assignable to the morphologically closely related genera Achomosphaera and Spiniferites.
Tanyosphaeridium isocalamum (Deflandre and Cookson 1955) Davey and Williams 1969 (Plate 161, F-KS-X)
Remarks: species of Tanyosphaeridium characterized by a granular central body covered with numerous hollow cylindrical processes. Tanyosphaeridium xanthiopyxides also has a granular central body covered with numerous hollow cylindrical processes, but these are clearly buccinate and slenderer. The length of the processes relative to the width of the central body differs significantly from specimen to specimen (Plate 116, TF vs Plate 161, JW), varying from c. 0.1 to c. 0.7, though most have relatively long processes. All available records of Tanyosphaeridium isocalamum seem to be restricted to the Mesozoic (e.g. Riding and Crame 2002; Harding et al. 2011). It is however unlikely that the Landana Tanyosphaeridium isocalamum specimens are reworked, as they are consistently present in the interval spanning samples C4-C13, at times making up a non-negligible portion of the total dinoflagellate assemblage (e.g. >3 %; sample C11), with several pristine looking specimens being encountered as well. 
Tanyosphaeridium xanthiopyxides (Wetzel, 1933 ex Deflandre 1937) Stover and Evitt 1978 emend. Morgenroth 1968; Sarjeant 1985 (Plate 161, L-PY-AA)
Remarks: see remarks under Tanyosphaeridium isocalamum. Tanyosphaeridium xanthiopyxides is a very common taxon in the Maastrichtian and basal Danian (e.g. Schiøler et al. 1997; Fensome et al. 2016). Post-Danian records are scarcer, though several authors have reported Tanyosphaeridium xanthiopyxides ranging well into the Selandian (Heilman-Clausen 1985; Köthe and Piesker 2007; Slimani et al. 2016). Bowman et al. (2016) and Frieling et al. (2018) eeven report Tanyosphaeridium xanthiopyxides from strata that are believed to be late Thanetian in age. At Landana Tanyosphaeridium xanthiopyxides is almost consistently present in the interval spanning samples C1-C20. The reported occurrence in C26(1) is disregarded as there are severe concerns that at least a portion of the recovered assemblage is reworked. 
Tanyosphaeridium spp. (pars.)
Ynezidinium cf. pentahedrias (Damassa 1979b) Lucas-Clark and Helenes 2000 (Plate 161, AD-AEQ-R)
Remarks: Several incomplete specimens were encountered in sample C1. The pentagonal P6 plate is significantly smaller than the other precingular plates, which is typically not the case for Ynezidinium pentahedrias, hence the questionable assignment.
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