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57. Pileolosphaera longistirpes Meier et al. (2014) 
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Pl. 4, figs 1-4 

Pl. 4. Pileolosphaera longistirpes gen. et sp. nov. 
Fig. 1. From sample Bellevue, 19 Nov 2012. 
Fig. 2. From sample W3, 11 Sep 2009 
Figs 3-4. From sample W6, 11 Sep 2009. 
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Pl. 5 

Pl. 5 Light micrographs of Pileolosphaera longistirpes gen. et sp. nov. Four specimens illustrated in cross-
polarised light (top row) and with a 1-lambda gypsum plate (bottom row). All specimens at the same 
scale and all from the North Sea, cruise D-366, sample U-222 collected 29-June-2011, 57.4°N 4.8°E, 
13.8°C, 34.8psu. 

 
Derivation of name: From the Latin 'longus' for long and 'stirpes' for stem, which is also 

the name for the cord in the centre of the papal skullcap, referring to the central 
process on the lith resembling the stirpes but being considerably longer. 

Diagnosis: Cell covered with six calcareous liths. Liths trilobate with sub-hexagonal 
outline, composed of three petal-like elements that join in a central process. Sutures 
between the elements may be marked by a groove or a ridge. Element surface curved 
with no obvious crystal faces visible. Process triradiate, formed by three slightly 
twisted blade-like extensions from the elements. 

Dimensions: cell diameter= 3.7 to 4.5 μm; lith diameter= 3 to 3.8 μm; spine length= 1 to 1.9 
μm. 

Holotype: Pl. 4, fig. 4 (cell diameter= 3.9 μm; lith diameter= 3.2 μm; spine length= 1.5 μm)  
Paratype: Pl. 4, fig. 3 (cell diameter= 3.7 μm; lith diameter= 3 μm; spine length= 1.5 μm). 
Type locality: Kieler Förde. 
Type level: Recent (plankton). Occurrence: SW Baltic Sea (this work), North Sea (multiple 

specimens observed by JRY, cruise D366, west of the Skagerrak), Irish Sea (one 
specimen observed by JRY, Cruise D366), NW Pacific off Japan (one specimen 
documented by Tanimoto et al. 1999, cruise KH99-3, sample NP38), Japan Sea, 
Okhotsk Sea (pers. comm. R. Jordan). 

Additional observations: P. longistirpes was first documented in plankton samples from 
the NW Pacific (Tanimoto et al., 2003) (Pl. 3, fig. 1), but at that time identified as 
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Parmales indet. We have run an EDX analysis on the cells and were able to show that 
calcium is the main component of the liths. Furthermore, in the light microscope with 
cross-polarised light illumination the liths show the high birefringence colors 
characteristic of calcite (Pl. 5, fig. 1-4). When coccospheres are observed in the light 
microscope three or four slightly overlapping individual liths are seen in cross-
section. They behave as single calcite crystals showing high birefringence in this 
orientation and very low birefringence when seen in plan view. With the gypsum 
plate it can be seen that the calcite c-axes are oriented radially on the coccosphere, i.e. 
the individual liths are composed of crystals the c-axes of which are oriented 
perpendicular to the plane of the lith, V-units (pl. 5, figs. 5-8). The spheres observed 
in the light microscope did not contain obvious cells, chloroplasts or intracellular 
liths, so they may have been dead when collected. 

Remarks: The NW Pacific record of P. longistirpes is the only open oceanic occurrence. 
There are unpublished records of the species from the Japan Sea and Okhotsk Sea, 
and the NW Pacific specimen may originate from there (R. Jordan, pers. comm.). 
From the known occurrence records it is apparent that this species has a neritic 
distribution with nearly all records being from shelf seas. It thus adds to the limited 
number of known neritic species of calcareous nannoplankton. It may even be 
adapted to low salinity, as the records from the brackish Baltic Sea and Sea of 
Okhotsk and the adjacent areas with slightly reduced salinity (North Sea, Sea of 
Japan, NW Pacific) show. The affinities of the species are not certain, it resembles a 
coccolithophore in having a composite exoskeleton formed of calcareous plates with 
fixed crystallographic orientation. However, the observed crystallography with the 
liths entirely formed of V-units is not shown by any previously known extant 
heterococcolith. The morphology with curved plates without visible calcite faces is 
unusual for heterococcoliths. Likewise there is no division of the lith into rim and 
central area suggesting that it was not formed by growth from a protococcolith ring. 
So, although it shares important basic haptophyte characters, it might not fall within 
the coccolithophore clade and it might not even be a haptophyte. Intriguingly it does 
show similarities to some extinct nannofossils and especially to Discoaster. 
Discoasters are disc-like fossils with simple radial symmetry and formed of V-units. 
Pileolosphaera does not show free-rays like most discoasters, is neritic rather than 
planktonic, and is smaller and has less rays than almost all known discoaster species. 
Nonetheless it is similar in particular to Discoaster triradiatus, which was one of the 
last two discoaster species when the genus disappeared from the fossil record at the 
start of the Quaternary. Clearly, it would be an interesting species to attempt to 
culture and or obtain DNA from. 
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