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SEM images of Chiasmolithus
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Sample ODP 748B-17-6, 60-61cm, Middle Eocene
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2.9μm. Measured along the short axis, the central-area
opening is equal to one-half the total width of the coccol-
ith. 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 sig-
moidal). Compared to C. medius (length 7.7-8.6μm), C.
eoaltus (11-18μm long) is larger, and the almost-symmet-
rical 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 pro-
nounced 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 cross-
bars (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, South-
ern Ocean.
Occurrence: C. eoaltus was recorded from Southern
Ocean Middle to Upper Eocene sediments, where it co-oc-
curs with C. oamaruensis.
Range: Restricted to NP16 (upper part) to NP18 (upper
part), Middle to Upper Eocene.

Acknowledgements
Elisabetta Erba and Bianca de Bernardi are thanked for the use-
ful suggestions during the biometric analyses, and the Earth Sci-
ence Department of the University of Milan for the technical
support. We thank Eric de Kaenel, an anonymous reviewer and
Jackie Lees for their valuable comments, which greatly improved
the manuscript. In particular, Jackie Lees is acknowledged for her
linguistic and editorial remarks.

References
Backman, J. 1980. Miocene-Pliocene nannofossils and sedimen-

tation rates in the Hatton-Rockall Basin, NE Atlantic Ocean.
Stockholm. Contrib. Geol., 36: 1-91.

Backman, J. & Hermelin, J.O.R. 1986. Morphometry of the
Eocene nannofossil Reticulofenestra umbilicus lineage and
its biochronological consequences. Palaeogeogr., Palaeocli-
matol., Palaeoecol., 57: 103-116. 

Baumann, K.-H. 1993. Morphometry of Quaternary Coccolithus
pelagicus from the North Atlantic and its paleoceanographi-
cal significance. In: J.-A. Flores & F.J. Sierro (Eds). Pro-
ceedings, 5th INA conference. Univ. Salamanca: 11-21.

Bollmann, J. 1997. Morphology and biogeography of Gephyro-
capsa coccoliths in Holocene sediments. Marine Micropale-
ontology, 29: 319–350.

Bralower, T.J. 2002. Evidence of surface water oligotrophy dur-
ing the Paleocene–Eocene Thermal Maximum: nannofossil
assemblage data from Ocean Drilling Program Site 690 Maud
Rise, Weddell Sea. Paleoceanography, 17: 1-13.

Bukry, D. & Percival, S.F. 1971. New Tertiary calcareous nanno-
fossils. Tulane Stud. Geol. Paleontol., 8: 123-146.

Firth, J.V. & Wise, S.W. Jr. 1992. A preliminary study of the evo-
lution of Chiasmolithus in the middle Eocene to Oligocene of
Sites 647 and 748. Proc. ODP., Sci. Res., 120: 493-508.

Florindo, F., Bohaty, S.M., Huber, B.T., Jovane, L., Persico, D.,
Roberts, A.P., Villa, G. & Zachos, J.C. Submitted. Late
Eocene Antarctic climate variability during the transition to a
full glacial state. Nature Geoscience.

Gartner, S. 1970. Phylogenetic lineages in the Lower Tertiary coc-
colith genus Chiasmolithus. North American Paleontol. Con-
vention, Sept. 1969, Proc. G: 930-957.

Hay, W.W., Mohler, H.P. & Wade, M.E. 1966. Calcareous nan-
nofossils from Nal’chik (northwest Caucasus). Eclog. Geol.
Helv., 59: 379-399.

Henderiks, J. & Renaud, S. 2001. Coccolith size increase of Cal-
cidiscus leptoporus offshore Morocco during the Last Glacial
Maximum: an expression of enhanced glacial productivity?
Journal of Nannoplankton Research, 26(1): 1-12.

de Kaenel, E. & Villa, G. 1996. Oligocene/Miocene calcareous
nannofossil biostratigraphy and paleoecology from the Iberia
Abyssal Plain, Northeastern Atlantic. Proc. ODP, Sci. Res.,
149: 79-145.

Knappertsbusch M., Cortes, M.Y. & Thierstein, H.R. 1997. Mor-
phologic variability of the coccolithophorid Calcidiscus lep-
toporus in the plankton, surface sediments and from the Early
Pleistocene. Marine Micropaleontology, 30: 293–317.

Miller, K.G., Fairbanks, R.G. & Mountain, G.S. 1987. Tertiary
oxygen isotope synthesis, sea-level history and continental
margin erosion. Paleoceanography, 2: 1-19.

Odum, E.P. 1971. Fundamentals of Ecology. W.B. Saunders Co.,
Philadelphia: 574pp.

Palike, H., Norris, R.D., Herrle, J.O., Wilson, P.A., Coxall, H.K.,
Lear, C.H., Shackleton, N.J., Tripati, A.K. & Wade, B.S.
2006. The heartbeat of the Oligocene climate system. Science,
314: (5807), 1894-1898. 

Perch-Nielsen, K. 1985. Cenozoic calcareous nannofossils. In:
Bolli, H.M., Saunders, J.B. & Perch-Nielsen, K. (Eds). Plank-
ton Stratigraphy. Cambridge University Press, Cambridge:
427-554.

Persico, D. & Villa, G. 2004. Eocene–Oligocene calcareous nan-
nofossils from Maud Rise and Kerguelen Plateau (Antarc-
tica): palaeoecological and palaeoceanographic implications.
Marine Micropaleontology, 52: 153–179.

Pujos, A. 1987. Late Eocene to Pleistocene medium-sized and
small-sized “reticulofenestrids”. Abh. Geol. Bundensant., 39:
239-277.

Romein, A.J. 1979. Lineages in early Paleogene calcareous
nannoplankton. Utrecht Micropalaeontological Bulletins, 22:
1-231.

Villa, G., Fioroni, C., Pea, L., Bohaty, S. & Persico, D. Submit-
ted. Middle Eocene – late Oligocene climatic variations as
recognized by calcareous nannofossils at Kerguelen Plateau,
Site 748. Marine Micropaleontology.

Villa, G. & Persico, D. 2006. Late Oligocene climatic changes in-
ferred from calcareous nannofossils at ODP Site 748, Ker-
guelen Plateau, Antarctica. Palaeogeogr., Palaeoclimatol.,
Palaeoecol., 231: 110–119.

Wei, W. & Thierstein, H.R. 1991. Upper Cretaceous and Cenozoic
calcareous nannofossils of the Kerguelen Plateau (southern
Indian Ocean) and Prydz Bay (East Antarctica). Proc. ODP,
Sci. Res., 119: 467-492.

Wei, W. & Wise, S.W. Jr. 1990. Middle Eocene to Pleistocene cal-

Persico, Villa32



careous nannofossils recovered by Ocean Drilling Program
Leg 113. Proc. ODP, Sci. Res., 113: 639-666.

Young, J.R., Kucera, M. & Chung, H.W. 1996. Automated bio-
metrics on captured light microscope images of coccoliths of
Emiliania huxleyi. In: A. Moguilewski & R. Whatley (Eds).
Microfossils and Oceanic Environments. Aberystwyth Press,
Aberystwyth: 261-277.

New Eocene Chiasmolithus...phyletic lineage 33




