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Rudist Evolution, Ecology and Environments

The bizarrely shaped sessile epifaunal bivalves known as
“rudists” make their first appearance in the Oxfordian (Upper
Jurassic) of the Mediterranean Tethys. By the close of the
Jurassic they had spread across the Tethyan Realm and
became among of the most characteristic occupants of its
shallow carbonate platforms during the Cretaceous.

From the outset they were characterized by an outer shell
layer of fibrillar prismatic calcite covering a thick aragonitic
inner shell with massive dentition. Attachment to the substrate
was by the left or the right valve, according to taxon. During
their 93 Myr history, ended by catastrophic extinction at the
close of the Cretaceous, they underwent a series of
evolutionary radiations, punctuated by mass extinctions,
which were closely tied with the episodic growth and demise
of the platforms. In primitive forms, the umbones grew
spirally, like rams’ horns, due to the constraint of an external
ligament that migrated backwards throughout life. They lived
either attached to other shells or partially embedded in
sediment, as spiralling “clingers’, often associated with corals.

In the Tithonian, some smaller forms attaching by the
right valve invaginated the ligament and could thus grow
uncoiled tubular valves. This innovation sparked an
evolutionary diversification of ecological morphotypes
ranging from partially embedded ‘elevators’, occupying
areas of net positive sediment accumulation, to large
‘recumbents’ lying prone in areas of sediment bypassing.
While elevators spread from outer to inner platform
environments, forming laterally extensive biostromes in the
latter, recumbents occupied energetic platform margins.

Extinction episodes struck the outer platform
associations most intensely, and those of the early Aptian
and terminal Cenomanian, in particular, witnessed the
temporary disappearance of the predominantly aragonitic
recumbents. Because the surviving elevators and clingers
usually had significantly thicker calcitic outer shell layers,
involved in mutual attachment, faunal turnover at these
times was thus also associated with distinct shifts in the
calcite/aragonite ratio of rudist shells, with interesting
petrological implications.

The Episodic History of Cretaceous Carbonate
Platforms: An Aptian Case Study

Late Aptian rudist faunas differed markedly from
those of the Early Aptian, mainly because of the extinction
of almost all the predominantly aragonitic caprinids and
the radiation of forms with a thickened calcitic outer shell
layer, such as the polyconitids and the first radiolitids.

However, the taxonomic turnover occurred not in a
single event, but through the Early Aptian, in association
with the regionally progressive demise of carbonate
platforms. The inception of this phase in the earliest Aptian
was accompanied by a widely documented negative §'*C
excursion, which has been interpreted as marking a
methane-induced rise in atmospheric CO,, with associated
climatic warming.

Nevertheless, some characteristic Early Aptian rudists
persisted in lower palaeolatitude platforms until the end of
the Early Aptian, hinting that subsequent global cooling
may account for their geographical retreat to eventual
extinction. Such an interpretation would be consistent with

(1) oxygen isotope data, (2) likely draw-down of
atmospheric CO, accompanying the increasing ratio of
organic-, to carbonate-carbon burial, and (3) geological
evidence for yet cooler conditions in the Late Aptian.
Moreover, if the previous maintenance of high rates of
calcification on the platforms, despite elevated levels of
atmospheric CO,, had depended upon the thermal
expulsion of agqueous CO, from the waters overlying them
(‘the kettle effect’), cooling could be expected to have had
a deleterious effect on the system.

This factor might also explain why rudist taxa that
occupied the platform margins — which would have been
most susceptible to flushing by cooler open water masses —
suffered the greatest extinction. These observations and
inferences suggest an intriguing linkage between the
episodic history of carbonate platforms and their biota,
perturbations of the global carbon cycle, and climate in the
unstable greenhouse world of the Cretaceous.
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