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Figure 1. Diagram of the individual variances (�1–5) that
constitute the total variance (�tot) of a molecular isotopic
measurement. The symbols �i represent the stable carbon
isotopic composition (�13C) of the primary (e.g., VPDB) standard,
secondary (e.g., NBS) standard, the working [external (XS) or
internal (IS)] standard(s), or the analyte (A). The alternative
variances (�3 	 4 versus �5) represent alternative pathways for
using different proximal (i.e., internal versus external) standards.
Typically, the variance results are given relative to the proximal
standards.
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Figure 2. Diagram illustrating the total variance in the isotopic
difference between two samples x and y. The �13C compositions
(�i) and their 1� standard deviations (�i) are denoted as follows:
�VPDB and �VPDB represent the primary standard; �S1 and �S1

represent one secondary standard (viz., left; e.g., NBS-23); �S2

and �S2 represent another secondary standard (viz., right); �w

and �w represent working standards; and �x, �x and �y, �y

represent a first and second sample (see text). All of the
intermediate variance terms (�i) contribute to the total variance,
given by ���. Note that the working standards (w1, w2) may each
represent either one external standard or an external-plus-an-
internal standard as illustrated in Figure 1 and described in the
text. Equations describing the total (line a) and abbreviated (line
b) variances (given in the text) allow practical estimations of
variance from each construction.
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