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General Comments

The authors present a paleoclimate record from laminated sediments. They extract a
dual hydrogen isotope record from two homologues of n-alkanes, each thought to be
derived from aquatic algal production and terrestrial plant production, respectively. The
attempt is to move beyond qualitative interpretations to develop quantitative interpreta-
tions of relative humidity. The approach is reasoned, the climate result important and
the manuscript should be suitable for publication in CP after appropriate revisions. The
manuscript is generally well written, although reviewer 1 has raised extensive com-
ments about climatic interpretations and Ebio interpretations including the question of
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why no modern calibration was attempted as part of proof-of-concept. | will not repeat
any of these comments but will confine my review to raising a technical but substan-
tive issue that undermines the quantitative claims at present, by introducing non-trivial
arithmetic errors. If the authors revise their approach with the correct arithmetic for-
mulations, the approach will be a quantitatively robust contribution. In my opinion this
fundamental revision of the calculations is required before further consideration for
publication. Without such correction, the introduction of non-trivial arithmetic errors
represent an impediment to accurate climatic interpretations using a widely-used pale-
ohydrological proxy.

Specific Comments

Line 74 “1:1” represents a misunderstanding of the mathematical implications of the
relative isotope terms. A 1:1 line would not be expected for a fixed fractionation. Please
review fractionation terms as indicated in Section 3.1 of Sessions and Hayes (2005).
For the slope y = mx + ¢, y = alpha*x + epsilon, where epsilon = alpha - 1. The
difference term approximation is acceptable when alpha is between 0.95 to 1.05 as is
often the case for carbon or oxygen but is inappropriate for hydrogen, when values of
alpha may be 0.8 to 0.9 for many plants.

Similarly, equations 1-4 are not in the correct form, they are combined as though they
were difference terms, when this is not appropriate for the relative calculations implicit
in epsilon terms. Even if the results are trivially different (which they appear not be),
this approximation is not advisable because it builds misunderstanding that is likely to
propagate through the literature.

Equations of a similar form have been published for oxygen isotope considerations.
The error introduced is trivial for the smaller fractionations associated with the smaller
relative mass difference between 160 and 180 (Kahmen et al., 2011), but it matters
when that approach is extended to 1H and 2H where the relative mass difference is 8-
times higher and the fractionations commensurately larger. Admittedly the algebra will
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be considerable, but the formulation could be provided in a spreadsheet rather than as
equations within the text. The authors must at minimum account for the uncertainties
introduced by the mathematical approximations, but ideally they will revise their equa-
tions accordingly, given the magnitude of errors introduced are non-trivial for their RH
interpretations.

Technical Corrections

| have performed some simple calculations with example input data to illustrate the
magnitude of the arithmetic errors introduced by the incorrect formulation based on
difference terms in Eqns. 1-4. | also illustrate that the 1:1 line is not the expected
result of a fixed fractionation. The output is provided here (Figure 1) and the Excel file
supplied as Appendix.
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Please also note the supplement to this comment:
http://www.clim-past-discuss.net/cp-2017-7/cp-2017-7-RC2-supplement.zip
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Here are some hypothetical numbers to illustrate the arithmetic errors introduced by difference based calculations rather than epsilon.

Equation 1 Equation 2 Equation 3
Input terms: 3Daq -280 8Dterr -240 8Dterr -240
3Dp -100 3Dp -100 3Dag -280
Reviewer &bio calculated -200 zapp calculated -156 e calculated 56
Author Abio (by eq. 1) -180 ehio assigned -200 Ae (by eq. 3) 40
arithmetic error on Abio 20 e calculated 53 arithmetic error on Ae 16
Aapp (by eq. 2) -140 this arithmetic error propagates to RH
Input terms: 3Daq -320 Ae (by eq. 2) 60 estimates via eq. 7.
3Dp -150 arithmetic error on Ae -7
Reviewer ebio calculated -200
Author Abio (by eq. 1) -170 deV dDaq
arithmetic error on Abio 30 -270 for fixed ebio of -200 permil
the 10 per mil difference in error is arithmetic and not indicative of 'additional influences' ., .
y = 0.8x - 200
for a fixed ebio, a 1:1 relationship is not expected when plotting dDp v dDaq -290
dDp dDaq dDaq = alpha*dDp - epsilon E—SOO
-150 -320 where =
-100 -280 epsilon = 1- alpha =10
-320 o
all units are in permil
where ¢ is as defined by Sessions and Hayes, 2005 7330—150 50 140 430 120 110 100
where A is a difference term (not recommended for the hydrogen isotope scale) dDp

Fig. 1. Reviewer demonstrations of introduced errors by the difference approach
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