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Ecological, evolutionary & environmental sciences study design
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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
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
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.

dryad.pc866t1nw). Digital surface models for all of the figured fossil specimens are available on MorphoSource (www.morphosource.org), except those housed at
the National Museums of Kenya that are currently under review before uploading.

Our study includes 1) construction of a composite phylogeny of Afro-Arabian anthropoid and strepsirrhine primates and anomaluroid
and hystricognath rodents using a combination of Bayesian tip-dating techniques and grafting of unsampled species; 2) calculation of
10K randomized trees using the same tip ages; 3) Bayesian tip-dating analysis of Hyaenodonta, based on a morphological character
matrix; 4) calculation of dental topographic metrics (OPCR, RFI, ariaDNE) on 329 second lower molar specimens of 134 species; 5)
principal components analysis of the dental topographic metrics; 6) calculation of ancestral state reconstructions of the dental
topographic metrics on the composite phylogeny; 7) time-slice trait interpolation on the composite tree; 8) time-slice
characterization of disparity through time.

The composite phylogeny includes 317 tips. Of these, 134 species were sampled for dental topographic metrics.

We sampled as many species as was possible given budgetary and time constraints, and the willingness of other researchers to share
casts or scans.

DdV collected data used for the dental topographic analyses. Whenever possible, microCT scans of original specimens were used.
Whenever this was not possible due to limited time and budget, casts were made of original specimens. High resolution molds were
made using President Jet Plus Light Body impression material (Polyvinylsiloxane-based, manufactured by Coltene Whaledent) and
casts were made using Epo-Tek 301 (epoxy, manufactured by Epoxy Technology). Molds and casts were made following protocols
that have yielded high resolution copies of dentition that were used in micro-wear studies that require features at the micrometre
scale to be copied (e.g. Ungar et al. 2006, JHE: 50).

microCT scans were used to create digital surface files of the dentition in Avizo v8.0. Three-dimensional surface files were processed
following extensively tested protocols outlined by Spradley et al. 2017 (AJPA: 163) and Berthaume et al. 2019 (PloS one, 14).

Digital surface files were used to calculate the dental topographic metrics. MorphoTester was used to calculate OPCR, surface area,
and surface outline area. Surface area and surface outline were used to calculate RFI in excel. ariaDNE (epsilon = 0.1) was calculated
in MatLab using code made publicly available by Shan et al. (2019, Methods in Ecology and Evolution: 10).

Data were collected and processed from May 2017 up to July 2020.

If no data were excluded from the analyses, state so OR if data were excluded, describe the exclusions and the rationale behind them, 
indicating whether exclusion criteria were pre-established.

Reproducibility and the inter-personal error of manually orienting the tooth into occlusal view was tested by De Vries (2020, PhD
Thesis, Table 2.1 and 2.2) and was found to be 2.4% for OPCR, 0.5% for RFI, and 0.09% for DNE; all of these errors were well below
the within-species variation observed in dental topographic values.

Describe how samples/organisms/participants were allocated into groups. If allocation was not random, describe how covariates were 
controlled. If this is not relevant to your study, explain why.

Describe the extent of blinding used during data acquisition and analysis. If blinding was not possible, describe why OR explain why 
blinding was not relevant to your study.




