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40. Sphenolithus Deflandre (1952) emend. Howe (2021) 

 

Emended diagnosis: Domed, conical, cylindrical or bi-conical coccoliths with a proximal 

element cycle situated below two radially oriented, vertically superimposed element 

cycles––the lower and upper lateral element cycles. Above the upper lateral element 

cycle, an apical structure is usually present. The apical structure may comprise single 

or multiple cycles of vertically stacked, radially and distally oriented elements, or a 

single vertical to sub-vertical element, or may be entirely absent.  

Type species: Sphenolithus radians Deflandre, 1952.  

Synonyms: Nannoturbella Brönnimann & Stradner, 1960, the generotype of which is 

Nannoturbella moriformis Brönnimann & Stradner, 1960, a species that clearly belongs 

in Sphenolithus. Sphenaster Wilcoxon, 1970, the generotype of which, Sphenaster metula 

Wilcoxon, 1970, is an isolated proximal element cycle of a sphenolith, probably from 

the S. primus group.  

Discussion: In the sphenolith lineage (the S. kempii group) that give rise to the genus 

Furcatolithus, the upper lateral element cycle increases in size vertically, with the 

number of elements reducing to two and becoming the bifid spine present in most 

species of Furcatolithus. The apical structure is completely absent in the last members 

of this lineage––S. furcatolithoides and S. labradorensis. 

The origin of S. primus (and hence the genus Sphenolithus and the family Sphenolithaceae) 

is likely related to the genus Diantholitha (as noted by Aubry, 2014), which has a very 

similar proximal cycle to S. primus. Above the proximal cycle, Diantholitha species have 

a single radial cycle of upward- and outward-extending apical elements. As in S. 

primus, the calcite c-axes of the elements lie parallel to their long axes. The addition of 

extra cycles of elements distally to form both the lateral and apical element cycles of 

Sphenolithus seems a plausible mechanism for the evolution of Sphenolithus from 

Diantholitha. The generotype of Diantholitha, D. mariposa Rodriguez & Aubry in Aubry 

et al., 2011 is illustrated on Plate 1, figs 1, 2 for comparison. 

The holotype of S. elongatus Perch-Nielsen, 1980 (pl. 2, figs 5, 6) does not appear to have an 

ultrastructure that belongs to either Sphenolithus or Furcatolithus. What superficially 

appears to be a proximal element cycle has elements that do not resemble those of any 

other sphenolithid. No lateral cycle elements appear to be present, and no median 

suture appears in the spine. Accordingly, this species was not considered to be a true 

sphenolithid and is not considered further. 

The genus Ilselithina Stradner in Stradner & Adamiker, 1966 has small to medium biconical 

coccoliths that have been considered by Aubry (2014) and Bergen et al. (2017) to be 

possibly related to Sphenolithus, based largely on the similarity between their proximal 
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element cycles. Young in Young et al. (2018) noted that the elements considered by 

previous studies to belong to separate proximal and distal cycles, are actually one 

piece, with the elements that appear to belong to the distal cycle actually being distal 

extensions of the proximal cycle elements. This construction is quite unlike any 

sphenolithid, so Ilselithina was not considered to be a member of the Sphenolithaceae, 

and is not considered here. 

Forty-eight species in the genus Sphenolithus were recognised as valid in this study. These 

species have been divided into eight informal groups of species, based on shared 

morphology and likely phylogeny. These groups are listed in Table 1 and detailed 

below, with both groups and species approximately ordered by first stratigraphic 

appearance. A selection of species from each group is illustrated on Plates 1–3. 
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