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England, the second possibly more rapid than the first. The 
cooling which we suggest these changes may imply took place 
over a period of lS Myr. This is of interest in relation to the 
palaeotemperature curves for the North Sea 3•

18
, which indicate a 

sudden and rapid cooling at the close of the Eocene. The floristic 
changes shown in our results from the Palaeogene of southern 
England suggest that climatic events were more complex than is 
indicated by the recognition of a single 'terminal Eocene event'. 
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A new assessment of Rhyniella, 
the earliest known insect, from 
the Devonian of Rhynie, Scotland 

Paul Whalley & E. A. Jarzembowski 
British Museum (Natural History), Department of Entomology, 
Cromwell Rd, London SW7 5BD, UK 

The search for insects (Class Hexapoda) in rocks of Devonian 
and Lower Carboniferous age (325-415 Myr BP) has continued 
for many years because so little is known of the early history of 
these diverse and abundant animals. In 1926, four head capsules 
of an insect, named Rhyniella praecursor, were discovered in 
Lower Devonian chert from Rhynie, Aberdeenshire1 by 
examining thin fragments of this chert, which are rather trans
lucent, like amber. Subsequently, about 10 additional specimens 
were found showing the legs and thorax of this insece. It has 
become generally accepted that R. praecursor belongs to the 
living Order Collembola or springtails, a widespread, flightless 
group of insects. However, several characters of Collembola 
were not preserved in the fossils and doubts remained. 
Furthermore, the apparent similarity of Rhyniella to some 
specialized modern Collembola3 has suggested that Rhyniella 
was a modern contaminant4

• Our research shows that Rhyniella 
is not a contaminant; we have also found the first intact abdomen 
of Rhyniella which has a special locomotory appendage similar 
to that of modern Collembola. 

We initially decided to search the Rhynie Chert because it is 
the only formation before the Upper Carboniferous to have 
yielded insect remains. The samples we examined were 
excavated during the International Botanical Congress in 1964 
by J. Pettitt and C. Shute of the Department of Palaeontology, 
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Fig. 1 Photograph of R. praecursor, fossilized in chert from 
Rhynie. A, abdomen; F, furcula. 

British Museum (Natural History). However, no insects were 
found although several arachnids were discovered. We then 
re-examined the original material collected over 50 yr ago; in a 
few cases the chert was thick and thus was ground and repolished 
to see the contents more clearly. As a result, a new specimen was 
revealed which consists of a thorax with legs and the first
discovered complete abdomen. Extending from the ventral 
surface of the abdomen is a structure corresponding to the 
furcula ('spring') of Recent Collembola (Figs 1, 2). Only the hind 
end of the Rhynie/la abdomen can be seen in Fig. 1 because the 
body is oblique to the plane of view. The presence of a furcula 
confirms that Rhyniella was a springtail; the total length of the 
insect was -1.5 mm. Figure 2 shows a Recent springtail which 
has a slender apex (dentes) to the furcula. 

Fig. 2 A Recent springtail. A, abdomen; F, furcula. 

Examination of several specimens of Rhyniella showed that 
they were completely fossilized in chert and did not look like 
modern contaminants. They were examined petrologically in 
polarized light by A. R. Woolley and the enclosing chert was 
found to be homogeneous and certainly represented a single 
phase of mineral growth. One Rhyniella specimen was asso
ciated with a plant fragment in homogeneous chert and J. B. 
Richardson confirmed that the petrification of this was identical 
to other Rhynie plants of undoubtedly Devonian age. We 
conclude that Rhyniella praecursor is of Lower Devonian age 
(possibly Siegenian). 

Thus Collembola were established and already developing 
their specialized mode of locomotion some 380 Myr ago. The 
relationship of Rhyniella with Recent Collembola Neanuridae 
is doubtful and a fuller account will be published elsewhere. 

We thank P. N. Lawrence for advice on Collembola. 
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