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Ecological, evolutionary & environmental sciences study design
All studies must disclose on these points even when the disclosure is negative.

Study description

Research sample

Sampling strategy

Data collection

Timing and spatial scale

Data exclusions

Reproducibility

Randomization

Blinding

Did the study involve field work? Yes No

Reporting for specific materials, systems and methods
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system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

Materials & experimental systems
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Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

We studied zinc isotopes in extant and fossil elasmobranch and teleost teeth as a dietary proxy. We demonstrate the use of zinc
isotopes as a trophic level proxy for extant fish and show that the pristine dietary zinc isotope signal is preserved in fossil tooth
enameloid over millions of years. We then interpret the zinc isotope values of extinct shark species with a special emphasis on
reconstructing the ecology of extinct megatooth sharks.

We studied extant and fossil teeth of various elasmobranch and teleost species. Extant samples come from a variety of geographic
locations including aquarium samples. Fossil samples come from Germany, Malta, Japan, North Carolina (USA) and Florida (USA),
covering the Early Miocene, Miocene-Pliocene transition, and the Early Pliocene. Extant samples were chosen to cover a high range
of trophic levels, taxa, and geographic locations. Fossil samples were chosen to cover a high range of temporal and taxonomic
diversity. Every fossil specimen comes from a non-embryonic individual and falls in the size range that would represent medium (non-
neonate young) to large (old) individuals. A full description of taxonomy, museum catalogue numbers, locality, age, and stratigraphic
context can be found in Supplementary Data 1.

Samples were chosen to include multiple taxa and achieve a high geographic and age spacing. Enameloid samples were abraded from
the top surface using a dental drill for subsequent zinc and oxygen isotope analyses. Powdered dentine samples, for collagen carbon
and nitrogen isotope analysis, were collected from all modern teeth and bones using a low-speed handheld drill with a diamond-
tipped bit.

Mass spectrometry: Jeremy McCormack, Sora L. Kim, Molly Karnes, Sarah Pederzani. Electron microprobe analysis: Niels Jöns

The analyses are not time dependent.

All data are reported.

All isotopic measurements included the analyses of internationally recognised standards and sample replicate analyses. All extant and
fossil samples are formally cataloged and curated at proper repository institutions under public trust.
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