
Living coccolithophore communities are dominated by a small group of marine species of the genera Emiliania and 
Gephyrocapsa. They have an unambiguous marine record back to the early Eocene when Reticulofenestra evolved. All 
three genera belong to the Family Noelaerhabdaceae in the Order Isochrysidales. The current consensus among the nan-
noplankton community is that there were no calcifying marine Isochrysidales in the Mesozoic (Henderiks et al., 2022), 
despite taxonomic evidence (Black, 1975; Covington & Wise, 1987), molecular evidence (Medlin et al., 2008; Liu et 
al., 2010), and alkenone data (Brassell, 2014; Hasegawa & Goto, 2024) suggestive of Cretaceous occurrences. Of these 
three sources of information, the biomarker is structurally unique and stable over geological time, and it holds the best 
potential for an unambiguous demonstration of the presence of alkenones in Cretaceous sediments identical to those 
known from Holocene coretop sediments, as well as cultures of Emiliania huxleyi and Gephyrocapsa oceanica. Thus, 
it can be used as a fingerprint for identifying the occurrence of Isochrysidales in marine sediments even if the calcite 
skeleton is not produced or not preserved. The molecular profile of alkenones can also be lineage-specific and provide 
clues of Isochrysidales evolution.

Our recent investigation (Si et al., 2024) of hemipelagic sediments from the Hauterivian through Santonian (130–80 
Ma) that are broadly distributed in the Atlantic Basin has yielded abundant and diverse alkenones among which are 
those specific to marine Isochrysidales. From this we have concluded that mostly unsuspected coccolith-bearing species 
in this order synthesized alkenones already by ~132 Ma. This has important implications. From an evolutionary per-
spective, this implies that the Cenozoic Family Noelaerhabdaceae is directly rooted in a genetic stock of Mesozoic 
Isochrysidales ancestors. We have undertaken a search for these ancestral coccoliths, based on the structural and optical 
characters found in Noelaerhabdaceae, aware that these early morphotypes may depart markedly from the crown taxa, 
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and focused our attention on the genera Repagulum and Pickelhaube. From a paleoclimatic perspective, the association 
of alkenone C37:2 and inferred Isochrysidales species has led us to an estimated pCO2 in the range of 548–4090 ppm 
(median of 908 ppm) during the warm Cretaceous.
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