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All author responses are bulleted. For completeness, the original reviewer text is
included here in full.

The manuscript presents an in-depth investigation of potential problems and an
improvement in detecting and correcting these through optimizing the analysis
of the raw data and adjusting the measurement series setup. This problem is
particularly relevant for the secondary isotope parameter D17O, as this
parameter is strongly influenced by spurious spectra of various organic
molecules, as the authors show using water standards spiked with alcohol. I like
their approach and was surprised that they even observed significant shifts of
D17O in rainwater due to such influences. The manuscript should be published in
AMT as it discusses important problems with this analytical method and suggests
remedies that should be known in the scientific community.

Thanks again for the thoughtful and thorough review of our manuscript.

Major points:

It would be interesting to know how the samples were stored. Which containers
(material, colour), caps and membranes were used and how long were they
stored before analysis? This could be important for the development of organic
substances in the sample container.

We note this in the manuscript (around line 335 in section 3.4): 4 mL glass vials with
polyethylene ‘PolyCone’ caps wrapped with Parafilm and stored in a 4°C refrigerator.
We’ll clarify that our vials are made of glass in the revised version. This is, to our
knowledge, a common approach and should not appreciably leach any organics,
although we suppose it may be somewhat possible given that the liner is made of
plastic.

Since the analysis time for high-precision measurements per sample - as
suggested by the authors - is very long at 6.3 hours, it would make sense to first
run the sample value range with a 1-injection sequence and order them
according to the pre-measured values. This would minimize the memory effects
and could therefore lead to a shorter total time.



We addressed this a bit during open discussion. To expand: We do not believe we
would see any benefit for our use-case by doing this. The samples are typically
analyzed in triplicate only because we seek to minimize the estimated error around the
D17O measurement, which itself is largely unaffected by memory correction (Fig. S1).

Why was the BSM and not the ANT standard used as the second normalization
standard, the latter standard would be most negative for both the d18O, d17O
and the dD that you have available. Your choice requires extrapolation of your
normalization for highly depleted samples, but I suspect that you have not
measured any such samples other than the ANT standard.

In fact, we have begun using the ANT standard as our depleted normalization standard
as we have moved into measuring more temperate-climate waters with our device.
However, for the mostly low-latitude samples discussed in this paper, the less-depleted
BSM standard was more appropriate.

It is not clear how the memory effect for D17O was calculated, as this cannot be
calculated directly from a simple D17O balance, as it relates to a difference in
logarithmic values. Please add a sentence on how this was done.

This is addressed in the open discussion and we’ll clarify the point in the main text in
section 2.2.

The memory effect has been calculated based on alternating the Kona and ANT
standards, i.e. an enriched and a depleted isotope value from which percentage
memory influences are calculated. This is correct, but this leads to different
times for reaching the instrument noise level as the differences among the
samples will be significantly smaller for all isotopes. Therefore, an ordering
according to their pre-measured or estimated sample values could most probably
lead to a significant reduction of the overall time investment without losing
precision. See also a minor comment to Fig. 6 below.

We addressed this partially in our open discussion response. We agree that, if injection
amounts could be changed dynamically, then isotopic ordering could be used adjust the
number of injections to save time needed to achieve a targeted level of performance.
Practically speaking, even if we could vary injection numbers on a vial-to-vial basis, we
would need to empirically determine the injection count needed to achieve some
threshold of ‘memory-freeness’ for a given vial-to-vial isotopic difference. The main
concern here compared to our current approach is that our standards currently have
the same number of injections as our samples. This brings us slightly closer to an ideal
Identical Treatment scenario, which we prefer over the idea you propose.

I don't quite understand why they used a particular standard for drift correction.
Would it be possible to use one of the other four standards you have in use?

This is addressed in the open discussion. We’ve added some context in the main text
(section 2.2).

Minor points:

 

P5               Table 1 legend: something is missing….by this….

Correct, that text got cut off! Thanks!



P6               Is there a reason why the vial position is different for the standards
but not for the MCM QAQC sample (vial position 1 for both the first and last
measurements)?

The standards are all in separate vials because they begin to evaporate and isotopically
fractionate after the septum has been pierced. We are not concerned with the isotopic
integrity of the MCM QAQC sample, but rather are interested in whether or not it has
highly elevated D17O values due to MCM cartridge failure.

PXX            the formatting of d18O and d17O is not consistent, check the
complete text.

We think we’ve caught all of these throughout the manuscript.

P15, l324ff You have measured an unknown sample several times distributed
over several series and months. Have you measured the sample water in the
same vial? Have you recapped the vial after each measurement sequence? Or
have you measured the same water sample by decanting it into individual vials
every time you measured it? The procedure is not clear to me it but should be
mentioned.

We added text in that section to clarify our method. Samples were stored at 4 °C in 4
mL glass vials with polyethylene ‘PolyCone’ caps wrapped in Parafilm. During
measurement, a sample was opened and a 200 μL aliquot was transferred to a
measurement vial. Storage vials were then recapped, fresh Parafilm applied, and stored
again at 4 °C.

Fig. 6          I guess that the values shown depending on the previous sample or
standard value measured or is this no issue? The mean absolute error may
indicate that it is dependent on the various sample. The accepted value of the
current sample is reached either from below or above this value. Therefore, one
would have to indicate based on which jump (current to previous sample or
standard) these values shown in Fig. 6 are based. The absolute error then
depends on this jump. This should be mentioned.

Figure 6 is an analysis that converts all the final, fully-calibrated standard values into
absolute errors from their true value. The analysis assumes that the behavior of each
standard is similar. This appears to be at least roughly true given the similar
performance of each standard when summarized separately (Table 3). Of course, a
possibly bigger assumption with this figure is that sample performance is similar to
standard performance. We strive towards the Identical Treatment principle with our
standards to ensure as best as possible that they are a faithful indicator of instrument
error and, thus, sample performance.
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