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components of the immune system. This for-
matusing tandem nanobodies should help to
boost antigen binding by the antibodies. The
authors’ evidence indicates that these engi-
neered antibodies could potently neutralize all
of the tested SARS-CoV-2 variants of concern
(viruses with RBD mutations and which were
associated with the second and third waves
of the pandemic). Moreover, the proteins
from nanomice recognized evolutionarily
conserved epitopes on the RBD that do not
overlap with regions commonly recognized
by human antibodies.

The COVID-19 pandemic presents a unique
opportunity for nanobodies to shine in
the clinic, and the nanomouse platform is
poised to help bring higher-quality therapeu-
tic-nanobody options to the table, pushing
the odds of success even higher. Just as the
development of mice with antibodies con-
taining human variable domains (such as
Regeneron’s Veloclmmune mouse) has helped
todeliver the100th FDA-approved monoclonal
antibody, perhaps the nanomouse will give
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nanobody-based therapeutics a push in the
same direction.
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Buried extinct volcanoes
cause small earthquakes

Catherine A. Rychert & Nicholas Harmon

Imaging of aregion where an oceanic tectonic plate descends
below another plate reveals evidence that fluid-rich extinct
volcanoes can help to lubricate the interface between

plates — reducing the potential for large earthquakes. See p.255

At subduction zones, the force of gravity
drags dense tectonic plates beneath other,
more buoyant plates. As the plates slide past
one another, stress builds and is eventually
released in the largest and most destructive
types of earthquake on Earth. Various factors
are thought to have arole in determining the
location, type and magnitude of these earth-
quakes. Working out when and where each of
thesefactorsisat playis central to understand-
ing earthquake processes and mitigating the
associated hazards. The characteristics of the
down-going plate are thought to be a crucial
contributor.

However, finding direct links between the
features of a down-going plate and the asso-
ciated earthquake characteristics has proved
challenging. Chesley et al.' report on page 255
theiruse of atechnique called electromagnetic
imagingtoinvestigate extinct underwater vol-
canoes, known as seamounts, on the Pacific
plate as it descends beneath New Zealand.
The authors show that the seamounts bring

178 | Nature | Vol 595 | 8 July 2021

fluidinto Earth’sinterior thatis later released
into the overlying plate, effectively lubri-
cating the system and potentially lowering
the likelihood of large earthquakes.This use
of electromagnetic imaging has produced
one of the first high-resolution images of a
feature on the down-going slab that directly
links the release of fluids to the type and size
of earthquakes.

Arange of factors dictate the probableloca-
tionand magnitude of earthquakes?®. One such
factoris the frictional properties of the inter-
facebetween the plates. Fluids that are carried
into Earth by the down-going plate canreduce
the force of friction if they increase the fluid
pressurein the fault zone. This, in turn, could
decrease the likelihood of large earthquakes®.
Alternatively, if the seafloor of the down-going
plateisrough, because of features such as sea-
mounts, this might produce areas of higher
friction at a fault interface, increasing the
likelihood of large earthquakes*.

To investigate this issue, Chesley et al.
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carried out electromagnetic imaging of the
subductionzone in New Zealand. The technol-
ogy uses either artificial or naturally occurring
electricand magnetic fields to determine the
degreetowhichgeological featuresinEarth’s
interior are electrically conductive or resis-
tive. The method is particularly sensitive to
the presence of interconnected fluids.

The authors produced high-resolution
images of a seamount on a section of the
Pacific plate that is about to be subducted.
They observed that the interior of the sea-
mountis highly conductive, butis overlain by
athin, electrically resistive layer of material
(Fig.1). The authors propose that the conduc-
tiveinterioris fluid-rich, and that theresistive
layeris fluid-poor, with low porosity. Theresis-
tive layer therefore acts as a cap, limiting the
release of fluids from the deeper conductive
regionuntil the platereaches greater depths.

Chesley et al. also imaged an anomalously
resistive feature deeper in the subduction
zone, on top of the down-going plate. This
corresponds to another seamount that had
previously beenimaged using seismic waves®®.
The anomaly resides beneath a conductive,
fluid-rich region of the over-riding plate and
is associated with a swarm of overlying small
earthquakes (Fig. 1). The authors conclude
that the previously observed seamount was
theorigin of the fluidin the conductive region
now observed over the anomaly, and infer that
the small earthquakes occur as the fluid moves
through the system. So, although the rough
topography of seamounts might be expected
to increase friction at faults, seamounts can
also decrease friction — and the potential for
large ‘mega-thrust’ earthquakes —ifthey dam-
age the upper plate and release fluids.

Some questions remain. How much fluid
is left in the subducted seamount, and how
much, if any, is carried deeper into the sub-
duction zone? Deeply transported fluids are
also important in subduction-zone settings,
because they decrease the melting temper-
ature of the mantle, resulting in hazardous
volcanism at the surface’.

More work is required to determine the
globalrole of seamountsininfluencing subduc-
tiondynamics and earthquake hazard.Insome
locations, seamounts have been associated
with aseismic slip® (movement on faults that
does not cause big earthquakes), whereas in
other locations they have been linked to large
earthquakes*. One explanation for these diver-
gent effects is that seamounts have different
hydration levels and are variably fractured
around the world; those that are strong, dry
andlessfractured produce large earthquakes.
Ifthisis correct, then what processes cause sea-
mountstobecome hydrated or weak? And what
is the relative contribution of factors such as
sea-floor characteristics, the age of the plate
beneaththe volcano and thetime elapsedsince
the seamount was an active volcano?



of oceanic plates that formed at different
New Zealand Swarms of times and rates, and with different degrees
small earthquakes . . .

Cap and times of emergence of volcanic activity,
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Figure1|Evidence that aseamount has altered seismic behaviour beneath New Zealand. The oceanic
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