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Dear editor, dear referee, dear EGU sphere, 

 

First we would like to thank the referee for the time invested reviewing the paper, and the 

constructive comments and suggestions that were made. 

Here, we answer in details some of the comments. We took notes of the other suggestions 

regarding language, or small additions. 

 

 

Comparison of the new equation of the oxygen isotope fractionation with those of Brand et 

al. (2019). Both equations are similar in the temperature range between 10-25°C, but differ 

in the low-temperature field (<10°C). Since the Brand et al brachiopod-data set is by far 

much better constrained by data points, the authors should provide a more in-depth 

discussion about causes of the offset. Further, they should strengthen their arguments why 

it is necessary to introduce the new equation, and why it shall be an improvement. 

 

We will clarify this part and add elements of comparison between the different fractionation 

equations. 

 

 

The supposed sampling procedure avoids specialized parts of the shell as umbo, edges, 

muscle scars, primary layers. However, Ullmann et al. (2017) observed additional significant 

taxon-specific ranges in their intra-specific high-resolution oxygen isotope data. How has 

this observation an effect for the results of this study? Is intra-specific variability smoothed 

by the sample size? Which degree of uncertainty introduce specimens of the suborder 

Terebratellidina to the fractionation equations? Please comment on this. 

 

 

We assume that the sampling area, which spans at least two major growth lines, allows a 

smoothing of the intra-specimen variability within the collected homogenized powder. While 

major growth lines are commonly interpreted as annual, that is not necessarily the case, 

which explains the uncertainty on the time represented by the sampling area.  This sampling 

creates mass-averaged geochemical compositions, which is mathematically different from 

time-averages which we use for environmental conditions, because of varying shell growth 

rates through time. The more variable the growth rate, the more biased this sampling will be 

towards periods of high growth rates (Schöne, 2008; Yamamoto et al., 2011; Takayanagi et 

al., 2015). 

Specimens of the suborder Terebratellidina highlight clumped isotope deviations from 

equilibrium and trace elements compositions of their inner layer significantly different than 

specimens form the suborder Terebratulidina. However, deviation from thermodynamic 

equilibrium in oxygen isotope composition are not significantly different between the two 

groups, within the dataset tested. So we do not expect the fractionation equation to be 

biased by any of the groups. 

 

 

The Jurassic example is not well executed and not the scope of this study. New and very few 

data points are introduced first time in the discussion. I recommend the removal of this part 

of the manuscript, since its focus is on modern brachiopod taxa. 

 

As also suggested by another referee, this part will be removed from the revised version of 

the manuscript.  
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