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FAULT LINES
New Zealand’s recent Kaikoura earthquake triggered 
slow-motion movements along the Hikurangi 
subduction zone. Shown is the total slippage for 
the four months after the November tremor.
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extending east of Wellington, may be locked 
and building up stress that could break in the 
next large quake (see ‘Fault lines’).

Seismologists have observed slow-slip 
movement in other subduction zones, in 
some cases coming before large tremors, 
including the devastating magnitude-9 
Tohoku quake in Japan in 2011. How the 
two phenomena relate to one another is not 
entirely clear. “We’re at the very early stages 
of trying to understand the relationship 
between slow-slip events and earthquakes,” 
says Laura Wallace, a geophysicist at GNS 
Science and the University of Texas at Austin.

PEERING INTO THE FUTURE
The revelations from New Zealand could 
alter future planning in quake-prone areas. 
Earthquake forecasts look at past seismic 
activity and calculate the probability of 
tremors of a certain magnitude within a 
certain time period. They typically do not 
include the effects of slow slip. 

But after the Kaikoura quake, GNS scien-
tists added that movement into their own 
calculations and found a 5% chance of a 
similar quake within a year. That is a rela-
tively low probability, but is still six times 
higher than it was before the quake.

With the New Zealand government busy 
retrofitting buildings and roads in prepa-
ration for future quakes, researchers are 

working to quantify what they do and do 
not know. For instance, seismic-risk models 
typically consider the rupture of one fault at 
a time — but after Kaikoura, geologists now 
realize they need to plan for the possibility 
of the simultaneous rupture of multiple 
faults. “This just really emphasizes that that 
needs to be done,” says Matt Gerstenberger, 
a GNS seismologist who works on the 
national seismic-hazard model.

Researchers will gain greater insights into 
slow-slip movement late this year and next, 

when several pro-
ject teams descend 
on the region. In 
Novemb er,  t he 
JOIDES Resolution 
ship will begin the 
first of two expedi-
tions to drill into 
the slow-slip area 
off the New Zea-

land coast. A ship-borne seismic survey, to 
begin in early 2018, will provide a 3D look 
at where the slow slip is happening. And a 
bevy of new ocean-bottom seismometers 
will track the shaking as the plates continue 
to move.

“It will be the best-imaged slow-slip 
area, anywhere in the world,” Wallace says. 
“We’re trying to apply everything we can 
to this.” ■

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

Palaeontologists are fighting to save a site 
in China that contains fossils of some 
of the earliest animals on record. This 

month they gained a temporary halt to the 
phosphate mining that has already destroyed 
some fossil beds.

The threatened site is part of the Doushantuo 
geological formation in the Weng’an region of 
Guizhou province in southern China. It became 
famous in the late 1990s, after scientists began 
finding well-preserved fossils of sponges and 
embryos of other unusual animals, dating to 
around 600 million years ago. These discover-
ies challenged the theory that almost all major 
animal lineages emerged during the ‘Cambrian 
explosion’, some 540 million years ago. Micro-
scopic fossils, assumed to be embryos, that have 
been excavated from Doushantuo more recently 
have sparked debates over the origins of bilateral 
symmetry in animals.

“We may never find a comparable site and 
may lose the chance to truly understand early 
animal evolution on Earth,” says Dave Bottjer, 
a palaeobiologist at the University of Southern 
California in Los Angeles, who estimates that 
just 5% of the site’s fossils have been recovered. 
On a visit to Doushantuo this month, palaeon-
tologist Zhu Maoyan of the Nanjing Institute 
of Geology and Paleontology in China was 
stunned to find a newer fossil site, opened in 
2015, completely stripped of fossil-bearing sedi-
ment by phosphate mining. The locale that pro-
duced the area’s first fossils was destroyed years 
ago. And a third key fossil-hunting area was 
buried by a landslide that had been triggered by 
mining in 2014. “It is really a disaster,” says Zhu.

Phosphate miners operated in Doushantuo 
before the palaeontologists discovered the site. 
But the pace of mining has increased dramati-
cally over the past two years, says Zhu, who 
organized a workshop, held on 2–3 April in 
Weng’an, to make a case for preserving the site. 
Several days later, local government officials 
ordered a halt to mining in the area, while they 
work out a strategy. Zhu says that measures are 
likely to include finding other sites for min-
ing. He hopes eventually to get a central fossil-
hunting zone, 1.2 square kilometres in area, 
closed to mining and designated a national 
geological park. ■

C H I N E S E  F O S S I L S

Early-animal 
fossil site under 
threat in China
Protests result in temporary 
halt to phosphate mining.

“We’re at the 
very early 
stages of trying 
to understand 
the relationship 
between slow-
slip events and 
earthquakes.”

MORE 
ONLINE

S TAY  C U R R E N T

● Climate change is driving algal 
blooms go.nature.com/2q0bovjf
● Dog family tree reveals hints 
of a hidden ancestor go.nature.
com/2pgx8tm
● What all those scientists on 
Twitter are really doing go.nature.
com/2pgs0nj

N AT U R E  P O D C A S T

The earliest Americans; 2D 
magnets; and the Universe’s 
‘baby picture’.  Plus, this  
month’s backchat discusses the 
March for Science;  
artificial-intelligence bias; and 
scientific legibility.
nature.com/nature/podcast 
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