
Archaeological Consultants in Cortez, 
Colorado. 

Bears Ears’ sandstone canyons and arid 
plateaus retain deep significance for Native 
American tribes. Obama established the 
monument in response to a petition from five 
groups: the Navajo, the Hopi, the Ute Moun-
tain Ute, the Zuni and the Ute Indian Tribe of 
the Uintah and Ouray Reservation. But the 
move was fiercely opposed by some residents 
of neighbouring counties.

“The great research value of the Bears Ears to 
archaeology is that it’s a relatively undeveloped 
landscape,” says William Lipe, an archaeolo-
gist at Washington State University in Pullman. 
And perishable goods from ancient communi-
ties — including baskets, feather blankets and 
maize (corn) — remain intact thanks to the 
dry climate and dwellings that sit in alcoves 
sheltered from rain and sunlight.

Much of the material at sites in Bears Ears 
is more than 1,000 years old, says Chuipka, 
who calls it “a three-dimensional data trove”. 
Archaeologists estimate that just 10% of the 
roughly 100,000 sites within the monument 
have been formally surveyed.

The well-preserved ancient goods found 
in the area have contributed to important sci-
entific discoveries. Earlier this year, a genetic 
study of 1,900-year-old maize cobs provided 
important insights into how tropical maize 
adapted to temperate growing conditions 
(K. Swarts et al. Science 357, 512–515; 2017).

A team led by Kelly Swarts, a plant geneti-
cist then at Cornell University in Ithaca, New 
York, sequenced the genomes of 15 cobs of 
maize. The scientists found that the traits that 
allowed maize to adapt to cooler climates had 
always existed in the plant, but it took farm-
ers in what is now the southwest United States 
2,000 years to select for them. The findings 
underscore the vast adaptive capacity of the 
global crop.

The Trump administration’s revisions to 
the Bears Ears National Monument would 
fragment it into two units. Two well-known 
ancient cliff dwellings — Moon House and 
Doll House — are included as satellites of one 
of the units. But the new boundaries exclude 
Cedar Mesa, which hosts the monument’s 
densest concentration of archaeological sites 
— occupied from 500 bc to the mid-thirteenth 
century ad.

Chuipka says that carving up the monument 
and cherry-picking popular sites for protection 
undermines a key reason for creating it: the 
preservation of an interconnected cultural 
landscape. Together, says Lipe, the sites within 
Bears Ears record “the whole pattern of the way 
people lived on, made use of, and built their 
cultural memories into the landscape over 
thousands of years”. 

The five tribes that pushed for the creation 
of the Bears Ears National Monument filed suit 
on 4 December in federal court, where the site’s 
ultimate fate is expected to be decided. ■

PA L A E O N T O L O G Y

Rare pterosaur eggs 
unearthed in China
Embryos in some of the hundreds of fossil eggs discovered 
suggest that hatchlings struggled to fly.

B Y  J O H N  P I C K R E L L

A remarkable fossil slab containing 
hundreds of pterosaur eggs and 
some embryos has been discovered 

in China. The find is set to transform pal-
aeontologists’ understanding of these enig-
matic creatures.

The early lives of pterosaurs — the first 
vertebrates to evolve powered flight — have 
been a mystery. It was only in 2004 that sci-
entists confirmed that the creatures laid eggs, 
and until now, just a handful of eggs had been 
found. The newly discovered trove, belong-
ing to a species called Hamipterus tianshan-
ensis that lived around 120 million years ago, 
offers clues to the development and anatomy 
of freshly hatched pterosaurs. It also provides 
the first solid evidence that, like many dino-
saur species, these animals nested in groups.

The fossils, reported in Science1 on 1 
December, were discovered in the Turpan-
Hami Basin in Xinjiang, northwestern 
China. From 2006 to 2016, Wang Xiaolin 

of the Chinese Academy of Sciences’ Insti-
tute of Vertebrate Paleontology and Paleo-
anthropology in Beijing and his colleagues 
excavated a 3-square-metre sandstone 
block to reveal at least 215 eggs among jum-
bled pterosaur bones. The team used com-
puted-tomography scanning to peer inside 

42 eggs, and found 
16 that contained the 
remains of embryos 
at various stages of 
development.

It ’s  “a  c r u c i a l 
advance”,  wr ites 
Charles Deeming, 
who studies bird and 

reptile reproduction at the University of Lin-
coln, UK, in a commentary also published 
in Science2. Mark Witton, who researches the 
reptiles at the University of Portsmouth, UK, 
says that Hamipterus now “has the potential 
to be one of the most completely known 
pterosaurs of all”.

Although the eggs are not in their original 

The unprecedented find of Hamipterus eggs offers a window into the early lives of pterosaurs.
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“We hope to 
find embryos 
in different 
stages to have 
a complete 
embryological 
sequence.”
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nest positions — they were probably washed 
together by a storm — the authors argue that 
finding embryos and juveniles at different 
developmental stages strongly suggests that 
the species nested as a group. 

FLIGHT PATTERNS
Examination of the microscopic structure of 
the embryonic bones also revealed a surprise, 
says Wang. Until now, hatchling pterosaurs 
were thought to fly almost from birth. The 
team found well-developed femur (thigh) 
bones — but the animals’ forelimbs, which 
are necessary for flight, were underdeveloped. 
Wang concludes that the hatchlings could 

“walk on the ground, but not fly in the sky”. 
But Witton isn’t convinced. He thinks that 

most pterosaurs probably had well-developed 
wings upon hatching, but that some features 
were made of cartilage, which is less likely to 
fossilize than is bone. “These animals would 
weigh just a few grams when hatched,” he says. 
“Cartilage would be strong enough.”

His own team’s work, presented in September 
at the Symposium on Vertebrate Palaeontology 
and Comparative Anatomy in Birmingham, 
UK, has found that hatchling fossils of two other 
pterosaur species do appear to be flight-ready, 
with robust bones3.

Deeming also cautions against inferring 

too much from what remains a limited data 
set — perhaps the Hamipterus embryos 
weren’t close to hatching after all, he suggests. 
Palaeontologist Alexander Kellner of Brazil’s 
National Museum at the Federal University 
of Rio de Janeiro, a co-author of the Science 
paper1, hopes that other eggs already being 
unearthed from the Xinjiang site will fill some 
gaps. “We hope to find embryos in different 
stages,” he says, “to have a complete embryo-
logical sequence.” ■

1. Wang, X. et al. Science 358, 1197–1201 (2017).
2. Deeming, D. Science 358, 1124–1125 (2017).
3. Witton, M. P., Martin-Silverstone, E. & Naish, D. 

PeerJ Preprints 5, e3216v1 (2017).

B Y  D A V I D  C Y R A N O S K I

After a detective hunt across China, 
researchers chasing the origin of the 
deadly SARS virus have finally found 

their smoking gun. In a remote cave in Yunnan 
province, virologists have identified a single 
population of horseshoe bats that harbours 
virus strains with all the genetic building 
blocks of the one that jumped to humans in 
2002, killing almost 800 people around the 
world. 

The killer strain could easily have arisen 
from such a bat population, the researchers 
reported in PLoS Pathogens1 on 30 November. 
They warn that all the ingredients are in place 
for a similar disease to emerge in future. 

In late 2002, cases of a mystery pneumonia-
like illness began occurring in Guangdong 
province, southeastern China. The disease, 
dubbed severe acute respiratory syndrome 
(SARS), triggered a global emergency as it 
spread around the world in 2003, infecting 
thousands of people. 

Scientists identified the culprit as a strain 
of coronavirus and found genetically simi-
lar viruses in masked palm civets (Paguma 
larvata) sold in Guangdong’s animal mar-
kets. Later surveys revealed large numbers 
of SARS-related coronaviruses circulating 
in China’s horseshoe bats (Rhinolophus)2 
— suggesting that the deadly strain prob-
ably originated in the bats, and later passed 

through civets before reaching humans. But 
crucial genes, for a protein that allows the 
virus to latch onto and infect cells, were dif-
ferent in the human and known bat versions 
of the virus, leaving room for doubt about this 
hypothesis. 

To clinch the case, a team led by Shi 
Zheng-Li and Cui Jie of the Wuhan Institute 

of Virology in China sampled thousands of 
horseshoe bats in locations across the coun-
try3. “The most challenging work is to locate 
the caves, which usually are in remote areas,” 
says Cui. After finding a particular cave in 
Yunnan in southwestern China, in which 
the strains of coronavirus looked similar to 
human versions4,5, the researchers spent 

V I R O L O G Y

SARS outbreak linked to 
Chinese bat cave 
Scientists find all the genetic elements of the deadly human virus in a single population of 
horseshoe bats.

Horseshoe bats can carry SARS-like virus strains that could cause another outbreak, scientists warn.
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