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The transition from Early to Mid-
dle Oxfordian marks a time of chang-
ing climate and of changing ocean cir-
culation patterns. The resulting condi-
tions seem to have favoured the rapid 
expansion of carbonate producing 
organisms into open oceanic environ-
ments. This hypothesis is supported 
by the following observations.

The first is the sedimentary record. 
We studied in detail extended sections 
of the northern European Tethys 
region in Switzerland and France. 
The investigated sediments were de-
posited on a shallow ramp (Liesberg 
section, Switzerland) or in a deep 
marginal basin (Trescléoux section, 
Vocontian trough, France). At both lo-
calities, organic-carbon enriched and 
carbonate-poor sediments of the Early 
Oxfordian are replaced by carbonates 
of Middle Oxfordian age. The stable 
carbon-isotope curves of bulk rock in 

these sections are marked by a con-
sistent, prominent trend - from lighter 
values between 0 and 1 per mil near 
the Callovian-Oxfordian boundary to 
heavier values in the Middle Oxford-
ian, reaching peak values around 3 
per mil within the Transversarium 
ammonite zone.

This shift cannot be explained 
by a changing grade of diagenesis: 
nannofossils remain in an excellent 
preservation state, an indication of 
no or only little diagenetic alteration. 
But the changes in the carbon isotope 
curve are linked to changes in the 
sedimentation pattern. Organic-car-
bon rich sediments were accumulated 
during the time of increasing carbon-
isotope values, while widespread car-
bonate deposition started at the time 
of peak carbon-isotope values. This 
might be related to major changes in 
continental weathering rates as indi-

cated by the strontium-isotope ratio 
with its Mesozoic all-time low at the 
transition between Callovian and Ox-
fordian, and its steep rise afterwards.

Second, preliminary oxygen-iso-
tope analyses on belemnites confirm 
earlier observed palaeotemperature 
trends. Accordingly, the Callovian-
Oxfordian transition was a time of 
cooler temperatures, while the begin-
ning of widespread carbonate deposi-
tion in the middle Oxfordian coincid-
ed with increasing temperatures. 

And third, preliminary studies on 
nannofossils of both sections show 
several calcareous nannofossil events 
during this time interval. This “nan-
nofossil turnover” seems to confirm 
that under the changing conditions 
mentioned above, calcareous nanno-
plankton succeeded in becoming one 
of the major rock-forming constitu-
ents in carbonates.
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