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NEW ARCHOSAUR SPECIES SHOWS THAT PRECURSOR OF DINOSAURS AND
PTEROSAURS WAS ARMORED

Newly described 235-million-year-old fossil had armored plates above its backbone

Researchers have described a new species of armored reptile that lived near the time of the
tirst appearance of dinosaurs. With bony plates on its backbone, this archosaur fossil
reveals that armor was a boomerang trait in the story of dinosaur and pterosaur evolution:
the group’s ancestors were armored, but this characteristic was lost and then independently
re-evolved multiple times later among specialized dinosaurs like ankylosaurs, stegosaurs,
and others. The study is published today in the Zoological Journal of the Linnean Society.

“We are just starting to understand that there were many dinosaur-like creatures across the
planet well before dinosaurs evolved,” said the study’s lead author Sterling Nesbitt,
associate professor of geosciences at Virginia Tech and a research associate in the American
Museum of Natural History’s Division of Paleontology. “Dinosaurs were latecomers to the
Triassic reptile party. They showed up well after many dinosaur-looking reptiles were
established across our planet.”

Archosaurs are reptiles that are divided into two major branches: the bird-line, which
includes pterosaurs and dinosaurs, including living dinosaurs (birds); and the crocodilian
line, including crocodiles, alligators, caimans, and gharials. The newly described archosaur
species, named Mambachiton fiandohana, is the earliest diverging member of the bird line of
archosaur evolution. The fossil, which is about 235 million years old, was found in 1997 in
Madagascar by a team of researchers led by the Museum’s Frick Curator of Fossil
Mammals John Flynn, who worked at the Field Museum at the time, in close collaboration
with scientists and students at the University of Antananarivo in Madagascar.
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“This discovery documents the importance of the southern hemisphere fossil record in
understanding this important period of the Triassic, when dinosaurs were first appearing,”
Flynn said. “This time interval is really poorly known elsewhere in the world, showing the
tremendous value of our quarter-century-long Madagascar-U.S. research and education
partnership to advancing scientific knowledge.”

A four-legged, long-tailed precursor to dinosaurs and pterosaurs, Mambachiton is estimated
to have been 4-6 feet (1.5-2 meters) long, weighing between 25-45 pounds (10-20
kilograms). Unexpectedly, the species had an extensive series of bony plates called
osteoderms covering its backbone. Although osteoderms are common in crocodilians and
their relatives, they are rare in bird-line archosaurs, with the exception of dinosaurs like
stegosaurs, ankylosaurs, titanosaur sauropods, and at least one theropod.

Mambachiton shows definitively that the bird-line archosaur group was ancestrally armored.
This armor was lost in the evolution of dinosaurs and pterosaurs but then re-appeared later
several times, independently, in the dinosaur lineage.

“The loss and re-evolution of armor is an important aspect of the story of dinosaur
evolution — freeing them from some of the biomechanical body constraints of the ancestral
archosaurs and potentially contributing to some of the locomotor shifts as dinosaurs
diversified into a dizzying array of different ecology and body forms,” said co-author
Christian Kammerer, a former Gerstner Scholar at the Museum and a research curator in
paleontology at the North Carolina Museum of Natural Sciences.

“Mambachiton demonstrates that retention of ancestral features or acquisition of new traits
depend on interactions within the ecosystem,” said project co-leader Lovasoa
Ranivoharimanana of the University of Antananarivo. “When a character is essential, it is
retained, but when it is no longer useful, it disappears.”

Other authors on the study include Emily Patellos from the University of Southern
California and Virginia Tech, and André Wyss from the University of California, Santa
Barbara.
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ABOUT THE AMERICAN MUSEUM OF NATURAL HISTORY (AMNH)

The American Museum of Natural History, founded in 1869 with a dual mission of scientific
research and science education, is one of the world’s preeminent scientific, educational, and
cultural institutions. The Museum encompasses more than 40 permanent exhibition halls,
galleries for temporary exhibitions, the Rose Center for Earth and Space including the
Hayden Planetarium, and the Richard Gilder Center for Science, Education, and Innovation.
The Museum’s scientists draw on a world-class permanent collection of more than 34
million specimens and artifacts, some of which are billions of years old, and on one of the
largest natural history libraries in the world. Through its Richard Gilder Graduate School,
the Museum offers two of the only free-standing, degree-granting programs of their kind at any
museum in the U.S.: the Ph.D. program in Comparative Biology and the Master of Arts

in Teaching (MAT) Earth Science residency program. Visit amnh.org for more information.
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Reconstruction of Mambachiton fiandohana. Scale bar = 25 cm.
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