
Western Canada’s Rocky Mountains are among the geologically complex areas that Earth scientists hope to study in detail.

A fleet of geophysical observatories would probe everything  
from the inner Earth to the upper atmosphere.

EARTH SCIENTISTS 
PUSH PLAN TO MAP 
CANADA’S GEOLOGY

By Alexandra Witze

Sometime in mid- to late November, 
geophysicist David Eaton will head 
into the forests around Fort St. John, 
Canada, and help to nestle an array of 
15 seismometers into the ground. They 

will spend their days listening for small earth-
quakes caused by oil and gas exploration in this 
part of British Columbia. If Eaton has his way, 
the seismometers will soon be joined by hun-
dreds more, blanketing Canada as part of an 
unprecedented quest to probe the nation’s 
geology.

Eaton, of the University of Calgary, is leading 
a hugely ambitious effort to establish a network 
of geophysical observatories across Canada. 
The project aims to study everything from 
the inner Earth to the upper atmosphere — 
and to answer questions such as how much 

Canadians should worry about earthquakes 
and landslides, and where researchers should 
explore for lucrative mineral deposits or 
renewable energy resources.

“We’re completely aspirational and ambi-
tious,” Eaton says.

It’s not clear whether funding agencies 
will cough up the roughly Can$100 million 
(US$75 million) that’s needed to turn these 
ambitions into reality. But a wide-ranging 
group of scientists has come together to 
advocate for the project, which is known 
as EON-ROSE (Earth-system Observing 
Network-Réseau d’Observation du Système 
Terrestre). Some, including Eaton, are now 
journeying into the Canadian wilderness to 
show what EON-ROSE could do.

EON-ROSE was inspired by a massive US 
geophysics programme called EarthScope 
that is wrapping up this year. Since 2004, the 

project has covered the continental United 
States with a movable network of obser-
vatories composed of seismometers and 
GPS instruments. EarthScope revealed new 
details about geological hazards — including 
slow-moving quakes along the enormous 
Cascadia fault zone in the Pacific Northwest, 
which might offer clues to how often a massive 
quake is likely to strike the region.

That caught the attention of scientists to 
the north. “We started talking about, why can’t 
we do this in Canada?” says Roy Hyndman, a 
geophysicist at the Pacific Geoscience Centre 
in Sidney, British Columbia, who led many of 
the early discussions. Like EarthScope, EON-
ROSE aims to install geophysical observatories 
in a grid that would move around the country.

The project’s backers want to study Canada’s 
geologically active western mountains, along 
with the ancient rocks in its centre that date 
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PRECISION EDITOR
Prime editing reduces the number of unintended changes to a genome by inserting the edits researchers 
want to make into the DNA itself. This contrasts with CRISPR–Cas9, which relies on the cell’s repair system 
to make the changes.

By Heidi Ledford

For all the ease with which the wildly 
popular CRISPR–Cas9 gene-editing 
tool alters genomes, it’s still somewhat 
clunky and prone to errors and unin-
tended effects. Now, an alternative 

offers greater control over genome edits — an 
advance that could be particularly important 
for developing gene therapies.

The alternative method, called prime editing, 
improves researchers’ chances of getting only 
the edits they want, instead of a mix of changes 
that they can’t predict. The tool, described in 
Nature (A. V. Anzalone et al. Nature http://doi.
org/dczp; 2019) on 21 October, also reduces 
the ‘off-target’ effects that are a key challenge 
for some uses of the standard CRISPR–Cas9 
system. That could make prime-editing-based 
gene therapies safer.

The tool also seems capable of making a 
wider variety of edits, which might one day 
allow it to be used to treat the many genetic 
diseases that have so far stymied gene editors. 
David Liu, a chemical biologist at the Broad 
Institute of MIT and Harvard in Cambridge, 
Massachusetts, and lead author of the study, 
estimates that prime editing might help 
researchers tackle nearly 90% of the more 
than 75,000 disease-associated DNA variants 
listed in ClinVar, a database developed by the 
US National Institutes of Health.

And the specificity of the changes that prime 

editing is capable of could make it easier for 
researchers to develop models of disease, or to 
study specific gene functions, says Liu.

“It’s early days, but the initial results look 
fantastic,” says Brittany Adamson, who stud-
ies DNA repair and gene editing at Princeton 
University in New Jersey. “You’re going to see 
a lot of people using it.”

Prime editing might not be able to make 
the very big DNA insertions or deletions that 
CRISPR–Cas9 is capable of — so it’s unlikely to 
completely replace the well-established editing 
tool, says molecular biologist Erik Sontheimer 
at the University of Massachusetts Medical 
School in Worcester. That’s because for prime 
editing, the change that a researcher wants 

Greater control could allow many more  
conditions to be treated with gene editing.

PRECISE CRISPR TOOL 
COULD TACKLE HOST  
OF GENETIC DISEASES

back roughly four billion years, and unstable 
regions in the east. Compared with the United 
States, “Canada covers an even wider portion of 
Earth history that could be investigated”, says 
Andy Frassetto, a seismologist at the Incorpo-
rated Research Institutions for Seismology in 
Washington DC.

EON-ROSE organizers have begun the project 
with a series of smaller studies, such as Eaton’s, 
while they seek full funding. Another study took 
place this summer, when researchers from the 
Geological Survey of Canada and Geoscience 
BC descended on Mount Meager, which is in 
southern British Columbia and is Canada’s 
most recently active big volcano. Their goal 
was to explore whether its volcanic warmth 
— which heats groundwater up to 240 °C — 
could be tapped for geothermal energy.

In July, geologists travelled around the 
mountain in helicopters to install instruments 
similar to those envisioned for EON-ROSE. The 
researchers are crunching the preliminary 
data now, aiming to see where permeable 
rocks channel Mount Meager’s volcanic heat 
towards the surface. Future studies in other 
parts of Canada could help geologists to find 
new sources of geothermal energy — such as in 
the remote Arctic, where residents often rely 
on imported diesel, says Stephen Grasby, a geo-
chemist at the Geological Survey of Canada in 
Calgary who led the work.

Hidden treasure
EON-ROSE also aims to identify mineral 
deposits by looking for geological structures 
deep below the surface that might underlie 
lodes of gold or copper. This approach could 
make it easier to prospect for minerals in 
the country’s northern reaches, where harsh 
winters and a shortage of roads make it difficult 
to explore.

“You could spend forever up there wandering 
around before you discover anything,” says 
Keith Benn, a mineral-exploration consultant 
in Port Lambton, Canada. “This is the promise 
of the EON-ROSE approach — when you look at 
this expansive territory in northern Canada, we 
can say, ‘we can help you decide where to start’.” 

Benn is working with mining companies to 
drum up funding for a pilot EON-ROSE study of 
the ancient rocks of central Canada.

This focus on energy and mineral exploration 
goes beyond the purely scientific aims of 
EarthScope. EON-ROSE organizers hope that a 
broader focus will help them win funding from 
industry. “To move forward, we must have prac-
tical applications that benefit Canada,” says 
Katherine Boggs, a geologist and project leader 
at Mount Royal University in Calgary.

Ultimately, the scientists hope to get the 
bulk of their funding from the federal govern-
ment — although Canada’s general election on 
21 October could markedly shift the outlook for 
science funding.
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A new gene-editing tool offers more control 
than CRISPR–Cas9 (pictured).
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CORRECTION
The news story ‘Earth scientists push 
plan to map Canada’s geology’ (Nature 
574, 463–464; 2019) implied that the 
EarthScope programme discovered slow-
moving quakes along the Cascadia fault 
zone. In fact, it discovered new details 
about these quakes.
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