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At first glance, this manuscript seems to point out fairly obvious truths about presentation
of isochron data but on reflection I have concluded that it is of significant interest to the
community.

For historical reasons, isotopic ratios for single-decay radioactive systems where the
sample contains significant proportions of non-radiogenic daughter isotope have usually
been expressed on a 2D graph where parent and daughter isotopes appear as numerators
along the X and Y axes, respectively, and another isotope of the daughter element
appears as a common denominator. Analyses of undisturbed coeval samples with a
common initial daughter isotopic system should form a linear array on this diagram in
which the slope is a function of age and the Y axis intercept gives the initial isotopic
composition of the daughter element. As the authors point out, an alternative way to
express the data is to plot the parent over daughter isotope on the X axis and a non-
radiogenic isotope of the daughter element over the radiogenic isotope on the Y axis. This
is usually called an inverse isotope diagram and it has advantages, probably in most
cases, but certainly when errors are large and strongly correlated.

One advantage of the inverse plot is that data clearly lie along a mixing line between a
pure radiogenic component along the X axis (which could be expressed as age instead of
parent over daughter ratio) and a pure initial ratio of the daughter element (the ratio one
would get for a sample with parent/daughter equal to zero). The traditional isochron plot
is a mixing line too but the radiogenic end member lies at infinity so the age must be
calculated from the slope. This is much less intuitive, so I find it hard to see any
circumstances in which the traditional isochron plot is better. Therefore, I think that the
authors should suggest that the community avoid it completely.

It should be pointed out that the approximate symbol for the correlation coefficient in
equation 4 derives from the fact that it is first order approximation to a Taylor expansion,
as shown in Vermeesch (2018). Regarding this, it might be interesting if the authors could
explore the limitations. For example, if the same data are correctly regressed in both



traditional and inverse plots, one should get exactly the same answer for age and initial
ratio but because of the first-order approximation, this should only be true for data with
relatively small errors. For example, the age and initial 187Os/188Os ratio given at the
top of Fig 1 presumably is the Morelli solution from the normal isochron. The solution from
the inverse isochron is not given (it should be) but the 188Os/187Os intercept of about
1.45 on the bottom inverse plot does not correspond to the reciprocal of the initial ratio
found from the normal isochron, which is 1.64. It might be interesting to explore just how
large errors have to be to produce significant discrepancies and whether or not over-
dispersion plays a role. That begs the question of which plot gives the closest
approximation. One might be able to test this with synthetic data. Even without this, I
think that the note is worth publishing but having it would be a new contribution.

Line 32: “are manifested” should be “is manifested”.
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