
Using Cycladophora
From microfossils to planetary sciences

A graph from the milestone publication of James D. Hays et al. in Science from 1976, linking

variations in Cycladophora’s abundances with glacial cycles. (All rights reserved.)

Despite the early efforts of  over the second half of the 19th

century, interest in this species (and radiolarians in general) subsided before the

turn of century. This was at least partly due to the  that Ernst

Haeckel’s study of radiolaria had led to. As a result, Cycladophora remained at

the margins of natural sciences. That is, until the 1950s, when a young graduate

student – William Rex Riedel – reassessed Haeckel’s materials on this neglected

group. Riedel soon realised that the German naturalist had mixed current

radiolarians with more ancient ones. The long ranges hypothesised by Haeckel

for radiolarians were incorrect, and these microorganisms could provide useful

stratigraphic information, just like  did for 

already since 1921. Furthermore, the wartime technical developments made it

possible to resolve the evolution of radiolarian species along the stratigraphic
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record more clearly. As the Cold War justified the financing of ambitious

technoscientific projects, the exploration of the oceans reached a planetary scale

– especially through the launch of JOIDES and the various 

programmes already in the 1960s. Thanks to Riedel, who had a prominent role

in these developments, radiolarians had now a front row seat during the return

of . As the study of microfossils connected more closely with

oceanography, radiolarians revealed their potential for shedding light on the

deep history and dynamics of our planet. Given its distribution in cold waters at

high latitudes,  was going to have a particularly important role

in these histories .

Up until the 1950s, foraminiferans had been the main tool in .

Because of their carbonate biochemistry, foraminifera shells (also called ‘test’)

are not well preserved in high latitude sediments. In contrast, radiolarians are

more widespread and better preserved in these sediments thanks to their

siliceous tests. Furthermore, Cycladophora’s climatic preferences and

distribution connect their abundance to glacial and interglacial variations in

temperatures. For these reasons Cycladophora davisiana quickly became an

important stratigraphic tool – in particular in relation to the dynamics of ice-age

cycles. Instrumental to this success of Cycladophora as a scientific tool, was the

ever-growing collection of data and  made possible by 

. This impressive collection of scientific data joins longstanding natural history

efforts in , and has allowed scientists to expand their analyses. To

organise these data, a series of databases have been developed since the 1990s.

They converged in the  at the Museum für Naturkunde Berlin, which

gathers over 700,000 records from the various  programmes. Today,

digital databases have replaced earlier systems of  in natural history

collections like ,  or . In this way, the planet and

its complex dynamics and systems emerge as objects of scientific study, as Big

Data makes them more accessible and manageable.

The case of C. davisiana is useful for illustrating this transformation of the

natural sciences. The early studies of this microorganism focused on its

description and classification within an order of nature at first, and a universal

genealogy of life, later. But already with the emergence of ,

microfossils had become interesting not on their own account, but as indicators

that could be used in solving stratigraphic problems. By the 1950s,

Cycladophora was also being used in this way, as records documenting its

occurrence help date specific formations and sediments. As the microfossil

record continued to grow, and novel techniques emerged, the information that

could be extrapolated from Cycladophora also grew exponentially. This –

combined with the astounding developments in computing made possible by the

digital revolution – allowed scientists to trace phenomena of larger and larger

magnitudes, like the movement of plate tectonics, the magnetic shifts of

polarity, and the alternating of ice ages. For instance, in 1976 a landmark paper

published in Science used an abundance of Cycladophora davisiana from two

oceanic  (along with oxygen isotope fractionation in foraminiferal

shells) to demonstrate the hypothesised relation between ice-age cycles and

planetary orbital dynamics.  This paper, along with many others that followed,

paved the way for current understandings of climate and planetary sciences.
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In this sense, Cycladophora davisiana continues its scientific (after)life as an

important gear in the ‘vast machine’ that subtends current climate sciences.  As

the Museum für Naturkunde Berlin just received the  of

micropaleontological slides to complement its NSB database, a collection which

includes the original specimens used in the 1976 Science publication, these

various post-mortem lives of Cycladophora come together under the same roof

again, as they prepare to travel even further in the future.
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