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Oxygen isotope composition of Ordovician conodonts: a
SIMS approach from the East Baltic
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Oxygen isotopes from conodont apatite (3O, ) are considered to be one of the
most reliable proxies for Ordovician temperature reconstructions. From Baltica, the
first high-resolution 8'*0__record was reported by Minnik et al. (2021), suggesting
a decrease in sea-surface temperatures of 9°C through the pre-Hirnantian Upper
Ordovician, with a pronounced cooling episode in the Sandbian. A very similar
3'*0_  trend was published by Trelaet, al. (2022) from the Holy Cross Mountains,
Poland. Both studies also showed smaller-scale 8'*O__ variations, interpreted as
climate fluctuations. To verify these trends and understand the nature of sample-scale
and stratigraphic 8'*O__ variations in conodont apatite, we analysed Darriwilian
and Katian samples from the Mehikoorma section, Estonia, using bulk (GS-IRMS)
and in-situ (SIMS) techniques. Altogether ca 100 individual conodont elements of
four genera from four samples were analysed, each by up to 20 spot analyses; in
total, ca 500 SIMS analyses were performed. Excluding apparent outlier values, the
6"*0_ ranged from 17.0 to 20.6%0 V-SMOW. The average SIMS results differed
little between samples, not reflecting the trend and fluctuations documented by
bulk GS-IRMS data. The range of variation within individual conodont elements as
determined by SIMS was 1-2%o, with Baltoniodus generally showing the broadest
distribution of 3'*O__ values. In addition, the data revealed a strong taxonomic effect,
with Drepanoistodus being systematically 1.0-1.5%o lighter than Semiacontiodus.
The isotopic offset between Drepanoistodus and Semiacontiodus changed over time,
probably reflecting the water depth variations of the Baltic palacobasin during the
early Sandbian and the somewhat different habitats of these two genera. In conclusion,
our new data suggest that conodont apatite is important archive for taxon-specific
temperature reconstructions and may provide new insights into paleoecology and
palaeobasin development. We aim to extend this study to cover the entire Baltic
Ordovician with parallel bulk and in-situ $'*O__ records.
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