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Figure S1. Cumulative C₄ Plant Carbon Contributions Across Keratin Tissues in a Marsh Warbler. Vertical tick marks along the x-axis represent cumulative δ¹³C-derived C₄ (%) values obtained from multiple scans within each tissue type—short feather sections (blue), bill keratin (red), and long skull sections (green). Overlaid normal distributions (Gaussian fits) illustrate variation in C₄ carbon contribution.



Table S1. Paired δ13C values (‰) from feather keratin of six keratin samples analysed by LA-IRMS and EA-IRMS. Difference = LA-IRMS minus EA-IRMS. Mean difference = +0.09 ± 0.37‰. * Mean of the first 10 laser shots at the rachis base (LA-IRMS). ** Rachis tip subsampled by scalpel and analysed by bulk EA-IRMS.


	Sample ID
	LA-IRMS δ13C* (‰)
	EA-IRMS δ13C** (‰)
	Difference (‰)

	1
	−23.02
	−23.31
	+0.28

	2
	−20.03
	−20.07
	+0.04

	3
	−20.34
	−20.41
	+0.07

	4
	−22.62
	−23.05
	+0.44

	5
	−24.48
	−23.88
	−0.60

	6
	−23.07
	−23.37
	+0.30
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Table S2. LA-IRMS temporal resolution and sampling parameters by tissue type in the three studies. “Spot spacing” refers to the distance between successive ablation spots, while “number of spots” denotes the total Δ¹³C measurements per tissue axis. “Growth rate” is the estimated tissue extension per day. “Time/spot” indicates the duration of the growth interval represented by each consecutive ablation spot. “Total timeline captured” reflects the cumulative chronological window sampled, assuming linear growth or turnover. “Notes” provide context and assumptions for interpretation. These values inform interpretation of isotopic profiles in light of tissue-specific growth and turnover dynamics derived from the literature.
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	Species
	Spot Size (µm)
	Spot Spacing (µm)
	Number of Spots
	Growth Rate
	Time/Spot (Est.)
	Total Timeline Captured
	Notes

	
Feather
	
Greenfinch
	
100
	
200
	
60
	
2 mm/day
	
~2.4 hours
	
~6 
Days

	Controlled diet experiment; fine-scale regrowth

	
Bill
	
Marsh Warbler
	
100
	
300
	
45
	
0.077
mm/day
	
~3.9 
days
	
~6 months
	Progressive growth along rhamphotheca

	
Skull (Long)
	
Marsh Warbler
	
100
	
300
	
75
	
Remodeling
	
Not estimated
	
Multi-month
	Slow remodeling, integrated over time

	
Skull 
(Lateral)
	
Marsh Warbler
	
100
	
300           
	
44
	
Remodeling
	
Not estimated
	
Multi-month
	Slow remodeling, integrated over time

	
Claw
	
Osprey
	
100
	
300
	
125
	
Not estimated
	
Not estimated
	
Multi-month
	Long-term from archived specimen of 24-year-old bird






Table S3. Bulk δ¹³C values of tail feathers (T1–T6) from a single Osprey (Pandion haliaetus).
Values represent EA-IRMS measurements (‰) from six right-sided tail feathers sampled from the same individual. Feather T4 shows a marked depletion relative to the other feathers, indicating moult in a distinct isotopic environment.

	Tail Feather 
	δ¹³C

	T1
	-15.12

	T2
	-15.47

	T3
	-15.41

	T4
	-23.19

	T5
	-14.5

	T6
	-15.02
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