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249. Zygodiscus erectus (Deflandre, 1954) Manivit (1971) emend. Bralower et al. (1989) 
 

 

 
Pl. II, figs 1-6 

 
1954 Zygolithus erectus Deflandre in Deflandre and Fert, p.36,pl. 15,figs. 14-17. 
1965 Zygolithus erectus Deflandre, 1954 in Noel, p. 62, pl. 1, figs. 3, 4. 
1965 Discolithus salillum Noel, p. 72, pl. 1, fig. 9. 
1965 Zeugrabdotus erectus (Deflandre, 1954) Reinhardt, p. 37 
1966 Zygolithus erectus Deflandre, 1954 in Reinhardt, 1966, p. 40, pl. 15,fig. 3. 
1968 Zygolithus erectus Deflandre, 1954 in Stradner, Adimaker & Maresch, p. 34, pl. 25; pl. 

26, figs. 1, 2 
1971 Zeugrabdotus noelii Rood et al., p. 252, pl. 1, fig. 4. 
1971 Zeugrabdotus salillum (Noel, 1965) Rood et al., p. 253, pl. 1, fig. 5. 
1974 Zeugrabdotus noelii Rood et al., 1971 in Barnard and Hay, pl. 3, fig. 8. 
1974 Parhabdolithus embergeri (Noel, 1958) Stradner, 1963 in Barnard and Hay, pl. 3, fig. 13; 

pl. 6, fig. 12. 
1974 Zeugrabdotus erectus (Deflandre, 1954) Reinhardt, 1965 in Barnard and Hay, pl. 4, fig. 

10. 
1977 ?Zeugrabdotus erectus (Deflandre, 1954) Reinhardt, 1965 in Wise and Wind, p. 308, pl. 

83, fig. 2. 
1977 Zeugrabdotus noelii Rood et al., 1971 in Wise and Wind, p. 308, pl. 82, figs. 1-4, 6; pl. 83, 

fig. 1. 
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1979 Zeugrabdotus erectus (Deflandre, 1954) Reinhardt, 1965 in Medd, p. 46, pl. 10, figs. 1-3. 
1979 Zeugrabdotus salillum (Noel, 1965) Rood et al., 1971 in Medd, p. 46, pl. 9, fig. 12. 
1980 Zygolithites salillum (Noel, 1965) Black, 1975 in Grün and Zweili, pl. 16, figs. 6-9. 
1980 Zygolithus erectus Deflandre, 1954 in Grün and Zweili, p. 295, pl. 15, figs. 6-8. 
1983 Zeugrabdotus erectus (Deflandre, 1954) Reinhardt, 1965 in Wise, pl. 35, figs. 8, 9. 
1985 Zygodiscus erectus (Deflandre, 1954) Lezaud, 1968 in Crux, pl. 10, figs. 7, 8; pl. 13, figs. 

15, 16. 
 
Remarks: Zygodiscus erectus clearly evolves into Parhabdolithus embergeri with an increase in 

shield size and thickness and a change in the outline of the central bridge from lath-
shaped to rhomboid or elliptical (Thierstein, 1976; Wind, 1978; Roth, 1983). Some of this 
change may be preservational in origin as typical Parhabdolithus embergeri (Noel, 1959) 
are more overgrown than typical Zygodiscus erectus (Deflandre, 1954). These changes, 
which occur rather gradually, have been observed at DSDP Sites 105, 391C and 534A. 
Numerous authors have used the species Zygodiscus salillum (Noel, 1965) and 
Zeugrabdotus noelii Rood et al., 1971, forms whose definitions include a thicker cross-bar 
and a wider wall to that of Zygodiscus erectus, and some (e.g. Wind, 1978) suggest that 
these species are intermediate in the evolutionary lineage between Zygodiscus erectus 
and Parhabdolithus embergeri. If these forms are to be useful biostratigraphically, there 
must be practicable differential diagnoses. The definitions of Zygodiscus erectus, 
Zeugrabdotus noelii and Zygodiscus salillum typically include specimens with maximum 
diameters less than 5 µm while those of Parhabdolithus embergeri include forms greater 
than 8 µm in length. These definitions do not include the various forms of intermediate 
size. Based on the numerous published scanning electron micrographs and our own 
observations, it is difficult to consistently differentiate between Zygodiscus erectus, 
Zeugrabdotus noelii and Zygodiscus salillum as these early zygodiscids include a large 
amount of morphologic variability. In particular, the cross-bar tends to be more 
rectangular and narrower in proximal view (e.g. Plate II, Figs. 1-6). The exact shape of 
these small objects is difficult to distinguish in the light microscope and the thickness of 
the wall is highly dependent on preservation. We therefore use the senior synonym, 
Zygodiscus erectus. Roth (1983) used wall construction to distinguish between Zygodiscus 
erectus and Parhabdolithus embergeri but did not define a practicable working differential 
diagnosis. 

We have made simple morphometric measurements in the light microscope of several 
hundred uppermost Jurassic specimens of Zygodiscus erectus and Parhabdolithus 
embergeri, including the maximum diameter of the shield and the maximum width of 
the central bridge. The results indicate that there is complete gradation between true 
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Zygodiscus erectus and true Parhabdolithus embergeri and it is impossible to divide the two 
taxa into separate populations morphometrically. Based on our investigations, we 
differentiate the two species based on the following phenomena: (1) The maximum 
diameter is less than 8 µm for Zygodiscus erectus and greater than this for Parhabdolithus 
embergeri. (2) The maximum width of the central bar is less than one quarter the 
maximum diameter for Zygodiscus erectus and greater than this amount for 
Parhabdolithus embergeri. 

We would use the maximum diameter given by Stradner (1963) for Parhabdolithus embergeri 
(9 µm) but feel that it is more accurate to measure 8 µm than 9 µm in a typical light 
microscope. The use of a lower limit of 8 or 9 µm for the maximum diameter of 
Parhabdolithus embergeri instead of the 12 µm specified by Noel (1959) reduces the 
number of specimens which satisfy one of the two above prerequisites but not the other; 
there are many specimens with maximum diameters between 8 and 12 µm with a wide 
central bridge but relatively few less than 8 µm. Illustrated in Plate II are end-member 
specimens of Parhabdolithus embergeri and Zygodiscus erectus and two intermediate 
specimens, one with a small maximum diameter and a wide central bridge (Plate II, 
Figs. 7, 8), the other with a large maximum diameter and a narrow bridge (Plate II, Figs. 
9, 10). Our definitions of Zygodiscus erectus and Parhabdolithus embergeri should 
minimize the number of these specimens which fall into neither species. 

Emendation: In Zygodiscus erectus we include specimens with a maximum diameter less 
than 8 µm and with maximum width of cross-bar less than one quarter the maximum 
diameter. 

Known range: Sinemurian-Albian. 
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