Appendix A. Turtle and prey stable isotope analyses.

Stable Isotope Analysis

Approximately 1.6 mg of bone dust was collected from each annual growth increment (i.e.,
bone tissue between successive LAGs) and analyzed for 3'°N and §'°C by a continuous-flow
isotope-ratio mass spectrometer in the College of Earth, Ocean, Atmospheric Sciences Stable
Isotope Lab at Oregon State University, Corvallis, OR. The system consists of a Carlo Erba
NA1500 elemental analyzer interfaced with a DeltaPlusXL isotope-ratio mass spectrometer
(Finnigan MAT, Bremen, Germany). Stable isotope ratios of samples relative to the standard are
presented in the standard delta (5) notation as follows:

0X = [(Rsample/Rstandard) — 1]

where X is °N or 13C and R is the ratio of heavy to light isotopes ("’N/"*N and *C/'*C) in the

sample and standard, respectively. R for 8'°N was atmospheric N, and Rstandara for §'°C was

standard
Vienna Pee Dee Belemnite (VPDB). The internal standard IAEA-600 (Caffeine; isotopic
composition of "N = 1.00 %o and §'°C = -27.77 %o) was calibrated at regular intervals against
the international standards. The analytical precision for IAEA-600, measured as the standard
deviation around the mean of replicate runs of the internal standard, was 0.10 %o for §'°N and
0.09 %o for $'3C. In addition to stable isotope ratios, %N and %C were calculated using mass 28
and mass 44 peak areas, respectively, with a precision of 0.46 % for %N and 0.61 % for %C. The
%C and %N values were used to calculate C:N ratios (%C divided by %N) as well as to assess
protein purity.
Composite bone samples

In some cases composite samples of two or three narrow growth increments were

collected due to our inability to individually sample the narrowest growth increments. Of the 596



bone samples collected, 40 were composites of two (n = 37) or three (n = 3) skeletal growth
increments. However, in only seven turtles were composite samples taken at points critical to life
history pattern classification. For two of these turtles (one each discrete and facultative shifter),
classification was unaffected by the need to evaluate a composite sample, while three other
turtles were classified as an indeterminate shifters due to our inability to accurately assign an
alternative life history pattern. The remaining two turtles were conservatively classified as
discrete shifters based on the composite 3'°N values measured, though may have been classified

as facultative shifters had both growth increments been wide enough to sample individually.



TABLE Al. Mean isotopic composition of zooplankton and potential prey items of juvenile

loggerhead sea turtles summarized by species and habitat.

Species ny 3N (%0)t  83C (%0)t  Source

Neritic species

Zooplankton 25 8.00 -20.29 2,3,6,7

Molluscs
Blue mussel Mytilus edulis 10 8.83 -20.04 4,7,8
Ribbed mussel Geukensia demissa 11 7.97 -17.80 5,7
Moon snail Neverita duplicata 1 11.80 -15.40 16
Whelk Busycon spp. 11 9.35 -16.87 1,10
Common periwinkle Littorina littorea 3 10.30 -14.60 7

Arthropods
Blue crab Callinectes sapidus 77 9.99 -15.49 1,4,5,7,10, 12
Spider crab Libinia emarginata 16 11.26 -17.63 10, 12
Horseshoe crab Limulus polyphemus 20 12.31 -16.80 5,10, 12
Mantis shrimp Squilla empusa 10 12.90 -18.55 16
Mysid shrimp Neomysis americana 3 12.95 -20.48 13,16
Sevenspine bay shrimp Crangon septemspinosa 17 13.12 -18.87 16

Fishes (adult, bycatch)

Atlantic croaker Micropogonias undulatus 69 15.48 -19.28 16, 18
Atlantic menhaden Brevoortia tyrannus 35 12.97 -18.56 9,14
Bluefish Pomatomus saltatrix 154 15.49 -17.42 5,10, 16, 18

Oceanic species

Zooplankton 64 1.93 -19.37 3,17
Molluscs
Nudibranch Scyllaea pelagica 1 6.70 -20.20 12

Sea snail Cymbuliidae 1 5.36 -20.33 15



Arthropods

Barnacle Lepas spp. 1 7.60 -20.00 12
Columbus crab Planes minutus 1 6.30 -17.60 12
Sargassum swimming crab Portunus sayi 11 5.34 -15.74 11,12
Brown grass shrimp Leander tenuicornis 10 5.02 -16.73 11,12
Fishes (larval)
Filefish Stephanolepis hispidus 11 6.05 -18.66 11,12
Yellow Jack Caranoides bartholomaei 5 541 -17.84 11
Jellyfish
Mauve stinger jellyfish Pelagia noctiluca 8 4.61 -17.95 11
Cannonball jellyfish Stomolohus meleasgris 13 8.54 -19.61 10, 12, 15
Moon jellyfish Aurelia aurita 5 8.52 -19.50 11
Sea nettle jellyfish Chrysaora quinquecirrha 6 5.19 -17.20 11
Lion's mane jellyfish Cyanea capillata 1 5.29 -17.46 11

Sources are: 1, Peterson & Howarth (1987); 2, Fry (1988); 3, Fry and Quinones (1994); 4, Fantle et al.
(1999); 5, Knoff et al. (2001); 6, Estrada et al. (2003); 7, Dittel et al. (2006); 8, Haramis et al. (2007); 9,
Logan (2009); 10, Wallace et al. (2009); 11, McClellan et al. (2010); 12, Snover et al. (2010); 13,
Woodland et al. (2011); 14, Szczebak and Taylor (2011); 15, Dodge et al. (2011); 16, Buchheister &
Latour (2011); 17, Mompean et al. (2013); 18, Xu et al. (2013).

tCollective sample size from source literature.

iMeans are weighted by sample size.



TABLE A2. Mean (+ SD) skeletal growth increment-specific §'°C values by life history pattern

and shift duration for juvenile loggerhead sea turtles.

Life history pattern n Pre-shift (%o) Post-shift (%o) Difference (%0)  |Difference (%o)|
All ontogenetic shifterst 38 -16.06 £ 0.50 -16.23 +1.10 -0.17+1.06 0.83 £0.66
Discrete shifters 24 -15.93 £0.41 -16.27 £ 1.28 -0.33+1.12 0.87£0.76
Facultative shifters 14

All durations 14 -16.23 £ 0.61 -16.19 £ 0.88 0.04 £1.03 0.82+0.59
2 years 9 -16.26 +0.71 -16.38 £ 0.79 -0.12+0.98 0.75+0.59
3 years 3 -16.17 £ 0.37 -16.07 £ 0.96 0.11+1.21 0.82 +0.68
4 years 1 -16.16 -14.67 1.49 1.49
5 years 1 -15.74 -15.20 0.54 0.54
Non-shifters} 24
Oceanic 16 -17.20 £ 1.05 -15.96 + 0.36
Neritic 8 -15.84+£0.78 -14.30+ 1.01
Indeterminate shiftersf 22 -17.07 £ 0.89 -15.83 £0.76

+Combined data for discrete and facultative shifters.

IPresented are mean minimum and maximum &'3C values of sampled growth increments within turtles.
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FIG. A1l. C:N ratios (i.e., %C divided by %N) of annual skeletal growth increments. Threshold of

C:N = 3.5 shown as dashed diagonal line.
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F1G. A2. Turtle-specific carbon stable isotope transects by life history pattern. Plots represent sampled growth
increments (points) within turtles (lines). Based on 8'°N values, discrete shifters and facultative shifters showed
evidence of an ontogenetic shift in diet and habitat (i.e., > 3 %o increases in 8'°N values over one, discrete
shifter, or more, facultative shifter, years). Non-shifters exhibited no ontogenetic shift, while indeterminate

shifters could not be classified due to insufficient data.






