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We analyzed magnitudes and rates of temperature change and marine fossil biodiversity through 45 time intervals spanning the past
450 million years. Phanerozoic paleotemperature data mainly come from paleothermometry methods including oxygen isotope
(18O), clumped isotope (47), organic geochemical proxy (TEX86). We show the calculated magnitudes and rates of temperature
for the 45 time bins in Table S1 and original data in Database S1.

Oxygen isotope values were derived from carbonate fossils (i.e., plankton foraminifers, brachiopods, oysters, and belemnites) and
phosphate fossils (conodonts). Clumped isotope measurements were derived from rugose corals, brachiopods, bryozoans, and
trilobites. TEX86 values were derived from bulk rock samples. Gap-filler and three-timer extinction rates of marine animals were
calculated using data from the Paleobiology Database (PBDB, http://paleobiodb.org), which was downloaded on 4 January 2021. The
fossil dataset includes all metazoans except for Arachnida, Insecta, Ostracoda, and Tetrapoda and consists of 850,840 fossil
occurrences of 37,134 genera. These four groups that are excluded were not used because many of them (Arachnida, Insecta, and
Tetrapoda) are terrestrial and appear in marine strata. Ostracoda also have a record in terrestrial rocks.

The temperature database is composed of the most significant warming/cooling events in 45 time intervals from the late Ordovician
(445 Ma) to early Miocene (16 Ma). The time intervals are consistent with the time bins used to compute biodiversity and
evolutionary rates, and are defined by one or several neighboring geologic stages with roughly uniform durations (averaging 9.71
Myr). We focused on time intervals with well-studied and reasonably high-resolution geochemistry data. Time bins with only low-
resolution paleotemperature data (i.e., < 2 measurements per million years) are excluded, e.g., all bins in the Cambrian and most bins
in the Ordovician.

All data were collected from published papers. Fossil data were downloaded from http://paleobiodb.org by Xu Dai. Oxygen isotope
(18O), clumped isotope (47), and organic geochemistry (TEX86) data were collected using Excel from published literatures by
Haijun Song.

Most paleotemperature data are sea surface temperatures (SST) from tropical and subtropical regions (between 40°N and 40°S).
Only one collection is from a mid-latitude region with a paleolatitude of 42.71°N.

Data that were likely affected by diagenesis or local effects (e.g., 18O data from carbonate fossil shells with Mn> 250 ppm and Sr <
400 ppm, TEX86 data with BIT >0.4, Methane Index (MI) >0.5, delta-Ring Index (RI) > 0.3, %GDGT-0 >67%, and/or fCren:Cren +
Cren >0.25) were removed from the database. In addition, temperature data from high paleo-latitude regions (>40°) were excluded.
Time bins with only low-resolution paleotemperature data (i.e., < 2 measurements/Myr) are excluded. The exclusion criteria were
pre-established.

This is not an experimental study so experimental replication was not attempted. All data used in our analysis are from published
papers and publicly available. The results can be reproduced using these data and methods.

No randomization was required. Our study was not experimental, but based on published paleo-temperature values and biodiversity.

Our study was not experimental and so blinding is not relevent




