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Biologists are keenly interested in the timing 
of past events in the history of life, such as the 
origin of mammals. While fossils offer direct 
evidence from the past, genetic data provide a 
wealth of indirect evidence for these events 
via “molecular clocks.” My work examines the 
origin of the primates, where molecular clocks 
and fossils arrive at different conclusions. The 
earliest primate fossils are ~55 million years 
old—suggesting that primates originated 10 
million years after the dinosaur extinction. 
Molecular clocks, however, infer that primates 
originated much earlier, ~80 million years 
ago—suggesting that primates lived alongside 
dinosaurs for 15 million years. This 
discrepancy is known as the “rocks vs. clocks” 
controversy and there are two alternative 
hypotheses offered to explain it. One is that 
fossil sampling is woefully incomplete; the 
second is that molecular clocks do not keep 
accurate time. My work shows that neither of 
these hypotheses fully explains the 
discrepancy in primates. Rather, I show that 
the discrepancy is better explained by a 
mutation rate slowdown over primate 
evolution. This slowdown model yields a novel 
timescale for primate evolution, where 
primates originate at about the same time as 
the dinosaur extinction, ~65 million years ago, 
largely reconciling the fossil and molecular 
records. This method has promise for resolving 
this “rocks vs. clocks” problem in other groups. 
Furthermore, because primate mutation rates 
are linked to body and brain size, these results 
have implications for understanding the 
mechanism underlying the mutational 
process, a key step in developing models for 
the origin of genetic diseases. 
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