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Supplement 1: Sample pretreatments 
 
Acid washing, aimed at removing carbonates (e.g. from invertebrate exoskeletons) is 
not relevant for sea turtle carapace tissue which is predominantly composed of keratin 
(Alibardi 2005, Shimada et al. 2014). Keratin, additionally, has a low lipid content 
(Shimada et al. 2014), and time series were constructed using the same tissue 
(carapace scute) and organism (loggerhead turtles). Consequently, no lipid extraction 
was conducted, as this is aimed at comparing isotope values between organisms or 
tissues with variable lipid content, especially when these tissues have high lipid 
content (Logan et al. 2008). Furthermore, lipid extraction can affect nitrogen isotope 
values, therefore requiring separate analyses of carbon and nitrogen stable isotope 
ratios (Sweeting et al. 2006). A separate analysis for both stable isotope ratios would 
not have been possible with the small amount of sample within a 50 µm scute slice. 
This would have required thicker scute slices and the loss of temporal resolution in 
the time series. In loggerhead turtles, a 50µm scute slice integrates about 0.6 year of 
resource use (Vander Zanden et al. 2013), a life stage during which growth rates are 
low (Reich et al. 2008).  
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Supplement 2: Broken stick model - Code supplement 
 
The broken stick model used was a linear regression (implemented with the lm 
function in R, see section 3 of the code). 
 
The optimization was conducted with the optimize function in R (see section 4 of the 
code) which searches the interval starting after the first scute slice, and ending just 
before the last scute slice. The function searches this interval to minimize the 
deviance of the broken stick model. 
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Supplement 3: Details on the turtles sampled in the study  
 
Table S3. Loggerhead tag identifications and morphometric information CCL, CCW, and SCL, SCW 
are reported in cm, weight in kg. 

 
 
  
Supplement 4: Relationship of time series length and morphology of loggerheads 
 
	

 
Fig S4. Relationships between the length of the scute slice time series and morphological features of 
loggerhead sea turtles: CCL (curved carapace length), W (weight)and body condition (kg cm-3 * 105). 
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Supplement 5: Relationship between ontogenetic shift and carapace size 
 
 

 
Fig S5. The relation between the carapace size (CCL) and the chronological point of the δ15N 
breakpoint of individual loggerhead turtles.  The chronological timepoint was calculated as the number 
of slices between the time of sampling and the breakpoint. A linear regression line is added for 
visualization purposes. 
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Supplement 6: Isotopic niche width 
 
Table S6. Individual isotopic niche use as measured by the mode of the posterior distribution of the 
Bayesian Standard Ellipse Area (SEA-b) enclosing the bivariate normal distribution of δ13C and δ15N, 
and the WIC/TNW ratio of individual relative to all sampled individuals together. 

 

Turtle ID Mode SEA-b (‰2)  WIC/TNW 

M2 0.38 0.04 
M4 1.29 0.15 
M5 1.36 0.16 
M8 1.29 0.15 
T2 3.86 0.45 
T3 1.59 0.19 
T4 0.63 0.07 
T5 2.36 0.28 
Population 8.50 

  
	
	

	
Fig S6a. δ13C and δ15N biplot of scute slices classified as “adult” for loggerhead turtles from Muroto 
and Tosashimizu, Japan. Fifty randomly selected realizations of the Bayesian Standard Ellipse across 
8000 iterations to construct the posterior probability distribution of the SEA-b are plotted. 
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Fig 6b. Biplot of mean δ13C and δ15N signatures during the adult phase for loggerhead turtles from 

Muroto and Tosashimizu, Kochi prefecture, Japan. Fifty randomly selected realizations of the Bayesian 

Standard Ellipse across 8000 iterations to construct the posterior probability distribution of the SEA-b 

are plotted. 

 


