Appendix 1

The coordinates Xmeas and Ymeas of a sample point in a three-isotope plot depend on the magnitude of measured delta values (1.1). 



Observing that  equals the difference between Ymeas and YMDF (AC and AB of Fig. 1.1, respectively), the latter being the ordinate satisfying the MDF condition for a given Xmeas, 1.2 is obtained.

                                                               1.2

By removing b from 1.2 with 1.3, the dependence of  on the polar coordinates  and  of the sample point is found (1.4). 

                                                                                                                        1.3

                                                               1.4

In this section any increment will be indicated with + as a suffix. The increment of  due to increments of the independent variables  and  is expressed with 1.5, the last two terms depending on the variables higher order differentials.

                                                                                             1.5

For sufficiently small increments of  and ,  could be explicitly calculated as the sum of the first two terms of 1.5 with the aid of 1.6 and 1.7.

                                                                                                                         1.6

                                                                                                                   1.7

In practice,  and  need to be chosen appropriately. If these intervals are too large, the last two terms of 1.5 cannot be neglected. On the other hand, if intervals are too small, rounding errors may be expected when computing .
The assumption that imposed  and represent a reasonable approximation of the infinitesimals d and d is therefore examined.
For an increment  of any magnitude (keeping  constant), the modulus  may be determined, which considers the shift from the initial value  due to . Such a correction generates a change in the position of the sample point from (Xmeas, Ymeas) to (,), whose coordinates are calculated with (1.8)

                                                                                                                     1.8

The difference between the resulting  from the point (,) with that from (Xmeas, Ymeas) when  is 0.1% of  is calculated for a couple of random values of  and . This variation is then compared with the first term of 1.5, which was determined using 1.6. Since differences below e^-20 are found between these two magnitudes, the first term of 1.5 effectively represents the contribution of  to .
[bookmark: _GoBack]With an analogous procedure, an increment  of any magnitude (keeping  constant) has also been considered to study the passage from (Xmeas, Ymeas) to (,) and it has been verified that 0.1% of  is a suitable interval for . 
Thus, with this choice for  and , the sum of the first two terms of 1.5 (figure 1 and figure 2, respectively) represents reasonably well.
Finally, the ratio H% (1.9) is calculated to identify the relative contribution (%) of  on (figure 3).

                                                                                                                  1.9
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