


2

n
atu

re
p

o
rtfo

lio
|

rep
o

rtin
g

su
m

m
ary

M
a

rch
2021

Field-specific reporting
Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

Life sciences Behavioural & social sciences Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

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
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.

Materials & experimental systems

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Human research participants

Clinical data

Dual use research of concern

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

We assessed the diversification dynamics of scleractinian reef coral fossils at the species level to: (a) describe the major temporal
changes in evolutionary rates that determined the formation of present-day species richness patterns among scleractinian coral
families; (b) explore fossil diversity trajectories of major extant reef-building coral families; and (c) estimate the potential effects of
environmental and biological drivers on speciation and extinction rates across reef coral families.

The research sample was composed of all described fossil species within the order Scleractinia, along with their respective temporal
occurrence data. The rationale for our sample choice is that we were interested in exploring diversification rates across all
scleractinian fossils through time. This data is publicly available through the Paleobiology Database (see Data collection), the most
comprehensive repository for palaeontological data in reef corals to-date.

Sample size was determined by availability of palaeontological occurrence data for reef-building corals. We used all available data in
our study, with the exception of taxa with uncertain taxonomic assignments (see Data exclusions).

All data was collected from the publicly available Paleobiology Database (PBDB – paleobiodb.org; accessed on 3 August 2021). This is
a comprehensive repository that collates paleontological data for multiple taxonomic groups. In the case of scleractinian corals, most
data in PBDB was collated and curated by one of the authors (Wolfgang Kiessling) based on the relevant literature.

The scope of this study is global. Since all data used was publicly available, there were no time constraints for data collection.

To minimize identification issues, we excluded taxa with uncertain generic and species assignments (i.e., classified as aff. and cf.) and
only selected species that had accepted names.

Since our study is not an experiment, our results can not be replicated. However, we do provide all the relevant data and code to
reproduce the results using the same framework that we utilized.

This is not relevant to our study, because we did not perform an experiment that required group allocation. Organisms analyzed
herein were chosen based on habitat and taxonomic affinities (Reef-building corals).

This is not relevant to our study, because we did not perform an experiment that required blinding and we analysed the entire
scleractinian fossil dataset.




