Text S1
Nearly all published estimates of isotope turnover or half-life used a one-compartment modeling approach to estimate isotopic turnover and half-life in animal tissues. While there has been recent interest in two compartment models [1,2], this more complex approach is not easily applicable to much of the literature data that are available. Isotopic turnover is typically estimated by modeling tissue stable isotope ratios as a function of either time or body mass using one of three models, as described in Hobson and Clark [3], Hesslein et al. [4], and Fry and Arnold [5]. Here we briefly review each of the three model structures used for estimating half-life.  In all three models, newly accreted tissue following the diet shift and catabolic tissue turnover of existing body tissues (independent of somatic growth) shift the animal towards equilibrium with the new diet. These three models differ only in how isotopic change is expressed, and whether isotopic change is explicitly partitioned into growth and metabolic turnover components.  
The Hobson and Clark model expresses isotopic turnover as an exponential function of time, such that the turnover parameter (λ; see parameter descriptions in Table 1) combines the growth and metabolic tissue turnover: 

[1] δt = δn + (δo-δn)e-(λ)t

The model used by Hesslein et al. [4] is similar, except λ is partitioned into growth (k) and metabolic tissue turnover (m). Provided the growth rate (k) is known, the parameter m can be fit using least squares:

[2] δt = δn + (δo-δn)e-(k+m)t

For both of the above models, isotopic half-life (days), defined as the time required for a tissue to reach 50% equilibration with the isotopic value of a new diet, can be estimated as ln(2)/λ. Finally, the Fry and Arnold model fits a power function to estimate a turnover parameter, c: 

[3] δm = δn + (δo-δn)*wc 

A turnover function T(w) expressed in terms of mass is estimated as T(w) = w(c+1), where w is the percent of initial body mass at the time of sampling (wn/wo*100). Half-life is estimated by setting T(w) = 0.5, and solving for w. This can be expressed in terms of time if growth rate is known.


Table 1. Parameters from the three basic models used to estimate isotopic turnover and half-life. Symbols and variable names differ slightly from the original studies. 

	symbol
	Definition

	δt
	isotopic value (‰) of the organism at time t

	δo
	initial isotopic value (‰) at equilibrium with the old diet

	δn
	isotopic value (‰) after equilibration with the new diet

	t
	time (days)

	λ
	Turnover rate (days-1)

	k
	Growth rate (days-1)

	m
	Metabolic turnover (days-1)

	w
	Isotopic value (‰) of the organism at mass w

	wo
	initial mass (g)

	wn
	mass at the time of sampling (g)

	w
	percent of initial body mass at the time of sampling
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