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The dinosaurs’ end
Reports of a snapshot of extinction highlight 
an enduring mystery.

Sixty-six million years ago, an enormous asteroid slammed into 
Mexico’s Yucatán peninsula, triggering a mass extinction that 
killed every dinosaur except the ancestors of birds. Last week, pal-

aeontologists felt the shock waves from that impact ripple through their 
small community. 

In a paper in the Proceedings of the National Academy of Sciences, 
researchers described an astonishing collection of fossils entombed in 
rocks in North Dakota, apparently frozen in time within hours or days 
of the asteroid collision (R. A. DePalma et al. Proc. Natl Acad. Sci. USA 
http://doi.org/c34m; 2019). The US magazine The New Yorker trum-
peted the find in a feature with the headline ‘The day the dinosaurs died’. 

But palaeontologists were more cautious, noting that many of the 
claims in The New Yorker article have yet to be assessed and verified.

The latest findings need to be viewed in the context of previous dis-
coveries, including asteroid material in sediments dating back to the 
extinction, a buried impact crater in Mexico known as Chicxulub and 
evidence of tsunamis kicked up by the asteroid that surged across the 
Gulf of Mexico and swamped nearby coasts. Seen like this, the North 
Dakota find is just one of many pieces of evidence showing the power 
of the Chicxulub impact.

One fossil collection at one site, no matter how spectacular, is unlikely 
to answer the question of how the entire extinction unfolded. Enormous 
volcanic eruptions that occurred at around the same time, in what is now 
India, might have played a part. Untangling such a complex, catastrophic 
event from the few hints that history left behind is a colossal challenge. 
Two extraordinarily precise studies of the timing of the Indian erup-
tions and the Chicxulub impact — published in February in Science (B. 
Schoene et al. Science 363, 862–866 (2019); C. J. Sprain et al. Science 363, 
866–870; 2019) — leave open the question of whether volcanoes and the 
asteroid worked in a one-two punch to wipe out life on Earth. The dino-
saurs’ demise — like much of science — is complicated, controversial 
and captivating. Four decades on from the first discoveries researchers 
are still working to understand this epochal event. If the North Dakota 
fossils are any guide, palaeontologists might have decades of Chicxulub-
related discoveries — and headlines — still to come. ■

When Gregory Aune was 16, he wasn’t particularly concerned 
about the lasting effects of the drugs and radiation that he 
was given to treat his lymphoma. “I saw kids around me 

die, so I felt pretty fortunate,” he says. Nearly 30 years later, Aune has a 
slightly different perspective. He’s still deeply grateful to have survived. 
But he has also dealt with hypothyroidism, diabetes and secondary skin 
cancer, and has had open-heart surgery and a stroke — all thought to 
have been brought on by the treatment that saved his life.

This experience has influenced Aune’s research. Now an oncologist 
and cancer researcher at the University of Texas Greehey Children’s 
Cancer Research Institute in San Antonio, he studies how cancer treat-
ments can affect health in the long term. 

It’s a topic that needs more attention. Dramatic improvements in 
cancer treatment are helping more people to survive once-deadly dis-
eases. In the United States, the number of cancer survivors is projected 
to increase from nearly 17 million to 26 million by 2040. And the per-
centage of US cancer survivors living at least 5 years after diagnosis is 
expected to increase by 35% between 2017 and 2027.

But studies of survivors have lagged behind. There is understandably 
an intense focus on finding new ways to fight tumours, but signifi-
cantly less effort has gone into finding ways to identify, understand and 
mitigate any long-term effects of cancer therapies. The issue was dis-
cussed on 31 March at the annual meeting of the American Association 
for Cancer Research in Atlanta, Georgia. 

An analysis published in January examining how the US National 
Institutes of Health has supported survivorship research reveals where 
there is room for improvement (J. H. Rowland et al. J. Natl Cancer 
Inst. 111, 109–117; 2019). For one thing, the literature is small — just 
215 studies were funded in 2016. Nearly half of those were in breast can-
cer, suggesting that survivors of other cancers deserve more attention. 
Only 14% specifically addressed the influence of ethnicity or sexual ori-
entation on the topic of study, despite the key influence of these factors 
on cancer survival. And more than half were observational, although 
some researchers want to see more emphasis put on preventing and 
treating problems as well.

It is an area ripe for further discovery. Clinical research is needed to 
capture the long-term effects of treatments, including a host of new 
drugs that target the immune system. And more studies are needed of 
people aged 65 or older, a fast-growing segment of the survivor popu-
lation. Such work would enable physicians and survivors to control 
therapy dosing, manage symptoms and detect early signs of complica-
tions more effectively. 

A survey by the American Society of Clinical Oncology found that 
many survivorship studies focus on emotional well-being or physical 
health, but that few delved into the biological details or the influence 
of genetics (P. B. Jacobsen et al. J. Oncol. Pract. 12, 190–193; 2016). Yet 
such studies are important if we are to unravel why some treatments 
have long-term effects. 

Advances in cancer research have extended and saved lives. But if 

their full benefits are to be realized, we must look beyond the point at 
which people are discharged from care. Researchers and funders should 
seize the chance to understand and treat the person, not just the tumour, 
and to make a real difference to the lives of millions of cancer survivors. ■

Study the survivors
More and more people are living for years after being treated for cancer. Researchers should look 
for ways to identify and ease the long-term effects of therapies.
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