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18. Coccolithus bownii Jiang & Wise (2007) 
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Pl. 1, figs 1-21 
 
2006 Markalius sp. cf. M. apertus Jiang & Wise: pp. 236-237, pl. 1, figs 6-9, 22-26.  
 
Derivation of name: After Dr. Paul Bown (University College London) in honour of his 

many valuable contributions to this subdiscipline of micropalaeontology. 
Diagnosis: A broadly elliptical to subcircular Coccolithus with a large central opening.  
Description: The subcircular placolith consists of two relatively widely separated shields 

(Pl. 1, figs 3-5), each composed of ~44-48 imbricated elements (Pl. 1, figs 3, 4, 14, 15). In 
distal view, the distal shield is dextrogyre with its inner margin covered by a shingling 
of thin central-area laths (Pl. 1, figs 14-16). The proximal shield consists of two closely-
appressed and superimposed cycles of elements that both extend out to its margin, the 
proximal-most being strongly dextrogyre in proximal view (Pl. 1, figs 1, 4, 5). This 
structure of upper and lower tiers of the proximal shield, though somewhat difficult to 
discern in our specimens, is strongly reminiscent of that shown in the naturally etched 
specimens of Coccolithus pelagicus figured by Young (1992, p. 4, figs 1-5).  

The central opening is large, occupying about 40-50% of the coccoliths diameter along the 
minor axis (Pl. 1, figs 1-21). Only the proximal shield and the distal shield elements 
appear bright in XPL (Pl. 1, figs 17-19), producing a herringbone birefringence pattern 
characteristic of the genus. In etched specimens, the birefringence pattern does not 
change, except that the central opening appears much larger.  

Differentiation: Coccolithus bownii resembles, in outline, Coccolithus occidentalis comb. nov. 
However, the latter species has a striking chevron-pattern of elements, formed by the 
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two cycles of elements of the proximal shield, of which the proximal-most is only half 
the width of the underlying cycle. The central-area opening is also considerably smaller, 
occupying only a quarter of the total width, measured along the minor axis (see Black, 
1964, pl. 52, fig. 1). The large central opening and subcircular outline differentiate C. 
bownii from other Coccolithus species, most of which are more elliptical. Coccolithus 
formosus, on the other hand, is circular, but has a much smaller central opening (about 
20% or less of the total minor-axis diameter; see Black, 1964, pl. 50, fig. 2, as ‘C. 
lusitanicus’).  

Remarks: As pointed out above, construction of the proximal shield of C. bownii resembles 
closely that of the modern C. pelagicus, that is, it consists of two thin, closely-appressed, 
superimposed layers of near equal width. The presence of this construction in the 
Lower Eocene shows that this feature occurs in the older as well as the younger parts of 
the Coccolithus lineage. This construction contrasts with other contemporaneous forms, 
such as C. occidentalis comb. nov. and C. muiri (= ‘Ericsonia ovalis’; see Roth, 1970, p. 841), 
which Black (1964) placed in a separate genus, Ericsonia, based on the much shorter 
widths of the proximal-most tier of the proximal shield. The relative widths of those 
two tiers, however, vary significantly among species and over time (Wise, 1983, p. 505). 
Consequently, it is difficult to draw a non-arbitrary dividing line between the genus 
Coccolithus and Black’s Ericsonia. Following the lead of Bukry (1973) and Wise (1973, 
1983), we continue to place all such species in the genus Coccolithus.  

Occurrence: C. bownii is common to abundant within Zone NP10 of Martini (1971) in ODP 
Hole 1256B. Specifically, it shows an acme within the PETM interval, and decreases in 
abundance thereafter, upsection (Jiang & Wise, 2006, fig. 2). Should the acmes of C. 
subpertusus in Egypt actually be of C. bownii, then this new species would have at least a 
low-latitude distribution.  

Dimensions: 6-8µm diameter (holotype = 6.2µm).  
Holotype: Pl. 1, fig. 1.  
Paratypes: Pl. 1, figs 3, 4, 8, 10, 14, 15.  
Type locality: ODP Hole 1259B, Demerara Rise, off South America (9˚18.0485’N, 

54˚11.9448’W), Sample 1259B-8R-4, 57-58cm.  
 
Jiang, S. & Wise, S.W., Jr., 2007. Taxonomic note: A new Coccolithus species that thrived 

during the Paleocene/Eocene Thermal Maximum. Journal of Nannoplankton Research, 
29(2): 88-91.  
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Chiasmolithus eoaltus Persico & Villa (2008) 
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Pl. 1, figs 1-12 

 

 

 

 

 
Pl. 2, figs 1-6 
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Fig. 3 

 
Derivation of name: From Eocene, referring to the distribution of the species, and altus, 

referring to the similarities in morphology to C. altus.  
Diagnosis: Very large, elliptical species of Chiasmolithus, with a large central-opening 

surmounted by an X-shaped structure consisting of four arms. The width of the central 
opening is 0.5 of the coccoliths width. 

Description: Large, elliptical placolith characterised by an elliptical, and relatively large, 
central-opening, spanned by a delicate X-shaped structure, consisting of two straight 
and two curved arms, which meet about at 90˚, and which form one straight and one 
sigmoidal bar. The length of the central part of the cross (a on Figure 3) varies from 1.6 
to 2.9µm. Measured along the short axis, the central-area opening is equal to one-half 
the total width of the coccolith. The rim is composed of about 80 elements and is faint in 
the outer portion in cross-polarised light. 

Differentiation: C. eoaltus differs from C. altus in having a larger central-opening, a thinner 
rim, and a cross-bar structure not perfectly aligned (one bar is slightly sigmoidal). 
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Compared to C. medius (length 7.7-8.6µm), C. eoaltus (11-18µm long) is larger, and the 
almost-symmetrical central-area structure is essentially composed of one straight bar 
and one slightly sigmoidal bar. The central-openings of C. medius and C. solitus are 
spanned by a pronounced sigmoidal bar. Also, the stratigraphic range of C. medius does 
not overlap with the range of C. eoaltus. C. eoaltus is distinguished from C. expansus (15-
23µm) by its smaller size, and by the lack of the distal central-area crest. 

C. expansus is characterised by a large central-opening, spanned by symmetrical, 
hemispherical, X-shaped crossbars (not sigmoidal). 

Holotype: Pl. 1, figs 1, 2 (slide and image curated in the University of Parma). 
Length: 11 to 18µm.  
Type level: Sample ODP Leg 120, Hole 748B-17-6, 60-61cm, Middle Eocene. 
Type locality: ODP Hole 748B, Kerguelen Plateau, Southern Ocean.  
Occurrence: C. eoaltus was recorded from Southern Ocean Middle to Upper Eocene 

sediments, where it co-occurs with C. oamaruensis.  
Range: Restricted to NP16 (upper part) to NP18 (upper part), Middle to Upper Eocene.  
 
Persico, D. & Villa, G., 2008. A new Eocene Chiasmolithus species: hypothetical 

reconstruction of its phyletic lineage. Journal of Nannoplankton Research, 30(1): 23-33.  
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