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G E O L O G Y

Iceland drilling project will 
probe how islands form
Its target is Surtsey, an island created 50 years ago by a series of volcanic eruptions.

Explorers inspect Surtsey in 1963, just after it emerged from the ocean.

B Y  A L E X A N D R A  W I T Z E

Geologists and biologists are about to 
pierce one of the world’s youngest 
islands: tiny Surtsey, which was formed 

by a series of volcanic eruptions off Iceland’s 
southwestern coast between 1963 and 1967. 
Next month, a team plans to drill two holes 
into Surtsey’s heart, to explore how warm 
volcanic rock, cold seawater and subterranean 
microbes interact1.

It will be the most fine-grained look ever 
at the guts of a newly born oceanic island. 
“Surtsey is our best bet at getting a detailed 
picture of this type of volcanic activity — how 

ocean islands start to form,” says Magnús 
Guðmundsson, a volcanologist at the Univer-
sity of Iceland in Reykjavik. The results could 
help to explain how hydrothermal minerals 
strengthened the island’s rock, enabling it to 
withstand the pounding of the North Atlantic 
Ocean. Engineers might be able to use those 
secrets to produce stronger concrete.

And scientists want to learn how microbes 
deep inside Surtsey munch on rock, extract-
ing energy from minerals and hot fluids. “If 
we can address this, we will get a lot closer to 
answering what role the deep crustal biosphere 
plays in maintaining and shaping our present-
day environment,” says Steffen Jørgensen, a 

geomicrobiologist at the University of Bergen 
in Norway.

One of the two holes will run parallel to a 
181-metre-deep hole drilled in 1979, allow-
ing scientists to compare how microbial 
populations change over time. The second 
hole will go in at an angle, to explore the hot 
water percolating through a network of cracks 
in the volcanic craters that make up Surtsey. 
If all goes well, both holes will penetrate the 
original sea floor — as it stood before the 1960s 
eruptions — about 190 metres down.

Surtsey is a natural laboratory for research-
ers to study the evolution of newborn islands 
as they are seeded by plants and colonized 
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GOING DEEP
A project to drill into the Icelandic island of Surtsey 
could reveal how microbes there have changed over 
time. Researchers last drilled at Surtsey in 1979.

1
2

3

Microbes underground
(Sampled from 1979 drill hole in 2009)

1 95 metres depth: Maximum temperature, 130 ºC, forms a thermal barrier 
to keep surface microbes from contaminating greater depths.

2 145 metres depth: Archaeal community dominated by Archaeoglobus, 80 ºC.

3 172 metres depth: Bacterial and archaeal communities, 54 ºC.
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by seabirds. The 1.3-square-kilometre island 
is a United Nations Educational, Scientific and 
Cultural Organization (UNESCO) World Herit-
age site, set aside strictly for science. “This is one 
of the most pristine environments on Earth,” 
says Marie Jackson, a geologist at the University 
of Utah in Salt Lake City and principal investi-
gator for the US$1.4-million project, which is 
partly funded by the Inter national Continental 
Scientific Drilling Program.

On 28 July, Iceland’s coast guard plans to 
begin moving 60 tonnes of drilling equipment 
and other supplies to Surtsey by helicopter. 
“This is the most complicated logistics opera-
tion I’ve taken part in,” says Guðmundsson. 
Strict environ mental regulations require all 
waste to be removed from the island, includ-
ing the sterilized seawater that functions as 
drilling fluid. Only 12 people will be allowed 
on Surtsey at any given time, even as drilling 
proceeds 24 hours a day. Others will stay on 
the neighbouring island of Heimæy, where a 

warehouse will become a core-analysis lab.
Microbiologists have continued to monitor 

the 1979 hole, where the maximum temperature 
has slowly cooled from 140 °C to about 130 °C. It 
is now rife with microorganisms that are prob-
ably indigenous to Surtsey2, says Viggó Martein-
sson, a microbiologist at the Matís food- and 
biotechnology-research institute in Reykjavik. 
These organisms are thought to have colonized 
Surtsey from the seawater below, protected 
from contamination from above by scorching 
rock. Marteinsson expects to find similar types 
of microbe, including bacteria, archaea and 
viruses, in the new hole (see ‘Going deep’).

After the hole is drilled, engineers will 
lower five incubation chambers to different 
depths. These will remain in place for a year 
before they are retrieved, so that researchers 
can determine what organisms colonize them. 
Monitoring which microbes move in, and how 
quickly, will offer scientists an unprecedented 
chance to study how the deep biosphere 

evolves in space and time, Marteinsson says.
Meanwhile, geologists and volcanologists 

on the team will be investigating the second, 
angled hole. “That will allow us to reconstruct 
the way subsurface layers are connected — 
what we call the structure of the volcano,” says 
Jocelyn McPhie, a geologist at the University 
of Tasmania in Hobart, Australia.

The drilling should reveal the earliest stages 
of the Surtsey eruption, before it broke the 
surface of the ocean in November 1963. In 
the mix of seawater and heat, hydrothermal 
minerals formed in the volcanic rock — mak-
ing it less porous and buttressing it against 
erosion. The drill core should reveal how these 
minerals were created over time, Jackson says, 
and scientists might be able to take hints from 
this process to build stronger concrete for 
structures such as nuclear-waste containers.

With such strength, Surtsey’s core is likely 
to remain an island for thousands of years, 
says Guðmundsson. That’s in stark contrast 
to many volcanic islands, such as one that 
appeared near Tonga in 2014 but has already 
eroded by 40% (ref. 3). “Because the vast 
majority of these islands disappear, we most 
likely substantially underestimate the number 
and volume of eruptions occurring at or just 
below sea level in the ocean, and hence the 
associated volcanic risk,” says Nico Fournier, 
a volcanologist with the GNS Science research 
institute in Taupo, New Zealand.

Whatever comes out of the Surtsey drilling, 
it should dramatically expand the snapshot 
gleaned from the 1979 project, says James 
Moore, an emeritus geologist with the US Geo-
logical Survey in Menlo Park, California, who 
was a leader of the earlier effort. “We made a 
lot of estimates that are going to be tested now,” 
he says. “It feels wonderful.” ■

1. Jackson, M. D. et al. Sci. Drill. 20, 51–58 (2015).
2. Marteinsson, V. et al. Biogeosciences 12, 1191–

1203 (2015).
3. Cronin, S. J. et al. Eos http://dx.doi.

org/10.1029/2017EO076589 (2017).

B Y  E W E N  C A L L A W A Y

The JASONs, a group of elite scientists 
that advises the US government on 
national security, has weighed in on 

issues ranging from cybersecurity  to renew-
ing country’s nuclear arsenal. But at a meeting 
in June, the secretive group took stock of a new 
threat: gene drives, a genetic-engineering tech-
nology that can swiftly spread modifications 

through entire populations and could help 
vanquish malaria-spreading mosquitoes.

That meeting forms part of a broader US 
national security effort this year to grap-
ple with the possible risks and benefits of a 
technology that could drive species extinct 
and alter whole ecosystems. On 19 July, the 
US Defense Advanced Research Projects 
Agency (DARPA) announced US$65 million 
in funding to scientists studying gene-editing 

technologies; most of the money will be for 
work on gene drives. And a US intelligence 
counterpart to DARPA is planning to fund 
research into detecting organisms containing 
gene drives and other modifications.

“Every powerful technology is a national 
security issue,” says Kevin Esvelt, an evolution-
ary engineer at the Massachusetts Institute of 
Technology in Cambridge, who won DARPA 
funding to limit the spread of gene drives. 

B I O T E C H N O L O G Y

US agencies tackle gene drives
National-security community studies risks of method to quickly spread DNA modifications. 
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