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By utilising genetically char-
acterised individuals of planktonic 
foraminifera Neogloboquadrina 
pachyderma (sin.) collected from the 
high-latitude North Atlantic, South 
Atlantic and the Benguela system, 
we have been able to extend the re-
cently proposed direct δ44/40Ca-tem-
perature calibration (Hippler et al. 
2002). Adopting an interdisciplinary 
approach allows the correlation of 
Ca isotopic composition, measured 
on single tests of N. pachyderma 
(sin.) and sea-surface temperature 
independent of any subdivision at 
the genetic species level. The δ44/40Ca 
values range from –0.12 to 1.94 (in 
‰ SRM 915a). We observe a linear 
trend over a temperature range be-

tween 2.0 and 14.0°C. The resulting 
δ44/40Ca-temperature relationship can 
be expressed as follows: δ44/40Ca [‰ 
SRM 915a] = 0.21 (±0.04) * SST [°C] 
– 0.61 and is constrained by replicate 
analyses. Thus a change in δ44/40Ca of 
0.21 ‰ would correspond to a relative 
temperature change of 1°C.

However, values from samples of 
N. pachyderma (sin.) collected from 
polar surface waters characterised 
by temperatures below 2°C and low 
salinities (< 33.5 psu) plot offset from 
the δ44/40Ca-temperature regression 
line and overestimate local tempera-
tures. Our data set indicates that the 
breakdown of the δ44/40Ca-tempera-
ture relationship only occurs in these 
extreme low salinity environments 

with smaller shell size a potential 
contributing factor. Both findings 
point to more than one mode for 
biomineralization. In all other open 
marine settings, δ44/40Ca estimates of 
SST based on N. pachyderma (sin.) 
calcite remain highly robust.
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