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224. Tortolithus carteri Bergen & Howe in Sikora et al. (2004) 
 

 
All bars equal 10 microns. 

Fig. 18 j, k 
 

Watznaueria virginica Bukry, 1969. Bralower and Bergen, 1998, p. 76. 
Tortolithus caistorensis Crux, 1982. Burnett, 1998, p. 313, pl. 6.9, Fig. 21. 
 
Diagnosis: A brightly-birefringent upper Turonian to Coniacian species of Tortolithus. 
Description: (light microscope) A small to large, normally elliptical murolith. The rim 

appears bicyclic. The outer rim cycle is very narrow and faintly birefringent. The broad 
inner rim cycle is brightly birefringent (first order white to orange) and is constructed of 
a low number (16-22) of relatively large, imbricated elements. The inner rim cycle 
sutures are oblique and its elements are raised distally at their inner terminations to 
form a narrow “lip” around the central area margin The central area is relatively 
narrow and filled by a plate constructed of a single element cycle of elements. The 
central area elements are less birefringent than the rim and bisected by a prominent 
longitudinal suture. Small perforations may be present between the junctures of the 
central area elements and the inner rim margin. A distal projection has not been 
observed. Length varies from 4 to 8 μm. 

Etymology: Named in honour of palaeontologist Joseph G. Carter from the University of 
North Carolina, Chapel Hill. 

Type: Holotype, Fig. 18, j, k. Type locality is the Wagon Mound section, New Mexico, USA. 
The holotype is from the sample at 4.75m. 

Occurrence: This species is restricted to the upper Turonian and Coniacian in the Western 
Interior of the US, southern England, and the North Sea. Its lowest occurrence is below 
that of Micula decussata within Zone CC13. Its highest occurrence occurs 20 metres 
below the terminal Coniacian in the Whitecliff section in the Isle of Wight and defines 
the top of Zone KN27 of Bergen & Sikora (1999) in the North Sea. 

Discussion: Burnett (1998) illustrated a brightly-birefringent Coniacian specimen identified 
as Tortolithus caistorensis Crux and extended the range of that species from the 
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Campanian down into the Coniacian. T. caistorensis, although having a distal shield 
construction similar to T. carteri, is entirely faintly-birefringent and restricted to the 
Campanian. Its central elements are also raised above the distal rim surface. Electron 
photomicrographs of Tortolithus virginica (Bukry) seem virtually indistinguishable from 
Coniacian specimens of T. carteri observed in the light microscope. However, the 
original specimens of T. virginica illustrated by Bukry (1969) were recovered from the 
basal Campanian (Taylor marl) of the Waxahachie section in SE Texas and are very 
small. JAB has re-examined this section and observed small specimens with the light 
microscope that are faintly birefringent and have the ultrastructure of T. virginica. This 
species also has its lowest occurrence at the base of the Campanian at this locality 
within the uppermost Austin chalk. Specimens of the brightly birefringent species, 
Tortolithus carteri, have only been recovered from upper Turonian and lower Coniacian 
sections in the Western Interior, England, and North Sea. The species is very small near 
the base of its stratigraphic range in the upper Turonian and lower Coniacian, but 
became larger during the upper Coniacian. Tortolithus carteri is distinguished from other 
species of Tortolithus by its bright birefringent rim (often first order yellow to orange) 
and older stratigraphic occurrence. 
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