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RESEARCH ON DINOSAUR EMBRYOS  
REVEALS THAT EGGS TOOK 3 TO 6 MONTHS TO HATCH 

	
 UNEXPECTED RESULTS SUGGEST THAT LENGTHY INCUBATION  

MAY HAVE PLAYED A ROLE IN DINOSAURS’ EXTINCTION 
 

New research on the teeth of fossilized dinosaur embryos indicates that the eggs of 

non-avian dinosaurs took a long time to hatch—between about three and six months. The 

study, led by scientists at Florida State University, the American Museum of Natural 

History, and the University of Calgary, was published today in the Proceedings of the 

National Academy of Sciences and finds that contrary to previous assumptions, dinosaur 

incubation is more similar to that of typical reptiles than of birds. The work suggests that 

prolonged incubation may have affected dinosaurs’ ability to compete with more rapidly 

generating populations of birds, reptiles, and mammals following the mass extinction event 

that occurred 65 million years ago. 

“We know very little about dinosaur embryology, yet it relates to so many aspects of 

development, life history, and evolution,” said study co-author Mark Norell, Macaulay 

Curator of Paleontology at the American Museum of Natural History. “But with the help of 

advanced tools like CT scanners and high-resolution microscopy, we’re making discoveries 

that we couldn’t have imagined 20 years ago. This work is a great example of how new 

technology and new ideas can be brought to old problems.” 

Because birds are living dinosaurs, scientists have long assumed that the duration of 

dinosaur incubation was similar to birds, whose eggs hatch within 11 to 85 days. The 

research team tested this theory by looking at the fossilized teeth of two extremely well-

preserved ornithischian dinosaur embryos on each end of the size spectrum: Protoceratops—

a pig-sized dinosaur found by Norell and colleagues in the Mongolian Gobi Desert, whose 



 

	

eggs were quite small at 194 grams, or a little less than half of a pound—and Hypacrosaurus, 

a very large duck-billed dinosaur found in Alberta, Canada, with eggs weighing more than 

4 kilograms, or nearly 9 pounds. First, the researchers scanned the embryonic jaws of the 

two dinosaurs with computed tomography (CT) at the Museum’s Microscopy and Imaging 

Facility to visualize the forming dentitions. Then they used an advanced microscope to look 

for and analyze the pattern of “von Ebner” lines—growth lines that are present in the teeth 

of all animals, humans included. This study marks the first time that these growth lines 

have been identified in dinosaur embryos.  

“These are the lines that are laid down when any animal‘s teeth develops,” said lead 

author and Florida State University professor Gregory Erickson. “They’re kind of like tree 

rings, but they’re put down daily. And so we could literally count them to see how long 

each dinosaur had been developing.” 

Using this method, the scientists determined that the Protoceratops embryos were 

about three months old when they died and the Hypacrosaurus embryos were about six 

months old. This places non-avian dinosaur incubation more in line with that of their 

reptilian cousins, whose eggs typically take twice as long as bird eggs to hatch—weeks to 

many months. The work implies that birds likely evolved more rapid incubation rates after 

they branched off from the rest of the dinosaurs. The authors note that the results might be 

quite different if they were able to analyze a more “bird-like” dinosaur, like Velociraptor. But 

unfortunately, very few fossilized dinosaur embryos have been discovered.  

“A lot is known about growth in dinosaurs in their juvenile to adult years,” said co-

author Darla Zelenitsky, from the University of Calgary. “Time within the egg is a crucial 

part of development with major biological ramifications, but is poorly understood because 

dinosaur embryos are rare.” 

The study also has implications for dinosaur extinction. Prolonged incubation 

exposed non-avian dinosaur eggs and attending parents to predators, starvation, and 

environmental disruptions such as flooding. In addition, slower embryonic development 

might have put them at a disadvantage compared to other animals that survived the 

Cretaceous-Paleogene extinction event.  

 

Florida State University graduate student David Kay also is an author on this paper. 
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The American Museum of Natural History, founded in 1869, is one of the world’s 

preeminent scientific, educational, and cultural institutions. The Museum encompasses 45 

permanent exhibition halls, including the Rose Center for Earth and Space and the Hayden 

Planetarium, as well as galleries for temporary exhibitions. It is home to the Theodore 

Roosevelt Memorial, New York State’s official memorial to its 33rd governor and the 

nation’s 26th president, and a tribute to Roosevelt’s enduring legacy of conservation. The 

Museum’s five active research divisions and three cross-disciplinary centers support 

approximately 200 scientists, whose work draws on a world-class permanent collection of 

more than 33 million specimens and artifacts, as well as specialized collections for frozen 

tissue and genomic and astrophysical data, and one of the largest natural history libraries in 

the world. Through its Richard Gilder Graduate School, it is the only American museum 

authorized to grant the Ph.D. degree and the Master of Arts in Teaching degree. Annual 

attendance has grown to approximately 5 million, and the Museum’s exhibitions and Space 

Shows can be seen in venues on five continents. The Museum’s website and collection of 

apps for mobile devices extend its collections, exhibitions, and educational programs to 

millions more beyond its walls. Visit amnh.org for more information. 
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