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50 YEARS AGO
‘Automation’ was defined by 
R. K. Geiser at a conference 
on automation and industrial
development at Syracuse, 
New York, in May 1954, as “the
accomplishment of a job by an
integrated mechanism with a
minimum of assistance of any
kind”. Full automation, in this
sense, does not yet exist, though
it may be achieved in a suitable
industry before the end of 
this century. Any technical
development that enables 
a machine or instrument to
dispense with labour is a step 
in this direction; but whereas
mechanization has largely
displaced physical effort, the 
new developments are making
automatic some of the work 
that was formerly done by 
human brains… the implications
in respect of leisure and its use
[should not] be overlooked…
increased productivity is likely to
be accompanied by an increase 
in leisure, and this can only be
detrimental to a community that
is unprepared or unable to make
profitable use of that leisure. 
From Nature 23 July 1955.

100 YEARS AGO
Commander Peary sailed on
Sunday last to make a further
attempt to reach the North Pole.
Before leaving, he communicated
various particulars respecting his
expedition to Reuter’s Agency.
His plan is based upon the Smith
Sound, or “American” route to
the Pole, and his object is to force
his ship to a base within 500
miles of the Pole itself, and then
to sledge across the Polar pack.
The Arctic ship Roosevelt, which
has been specially built for this
expedition, has been constructed
so as to withstand the heavy ice
pressure and is so shaped that
the pressure of the ice pack will
have the effect of raising the
vessel out of the water. The ship
will carry a wireless telegraphic
outfit, which, with one or two
relay stations in Greenland, will
keep her in communication with
the permanent telegraph station
at Chateau Bay, Labrador, and
thence by existing lines with 
New York. 
From Nature 20 July 1905.50
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form a series of impact-induced fracture
grooves at the other. And recently, the most
detailed seismological model for asteroids so
far was developed by James Richardson and
colleagues10 at the University of Arizona to
explain the lack of small craters on Eros.

So the stage was already set for Thomas and
Robinson. They seek1 to make specific corre-
lations and so explain why certain areas of
Eros are almost devoid of small craters,
whereas other, often adjacent, areas are heav-
ily cratered. They argue that these discontinu-
ities in crater density (Fig. 2 of ref. 1, page 367)
cannot be interpreted as patterns caused 
by debris thrown out during the formation 
of other, larger craters; nor are they easily
explained by any continuum degradation
process. They apply a model for seismic shak-
ing in which the vibration of Eros’s surface
drops off as a simple function of distance from
a single specific impact site. This admittedly
naive approach provides a surprisingly good
fit to the observed density of small craters,
assuming that Eros is able to transmit stresses
efficiently throughout its interior, and is cov-
ered in loose material about 100 metres in
depth. Such assumptions are in agreement
with earlier geological interpretations for
Eros2,6 and also for Ida9, an asteroid quite 
similar in outward appearance.

These first steps in the ‘passive seismology’
of asteroids are particularly encouraging as 
we move rapidly towards a new era of space
exploration. This era has in no small part been
compelled by the discovery of many small
bodies, asteroids and comets, collectively
known as near-Earth objects or NEOs, that
pass alarmingly close to us. Over the years 
this list is likely to be narrowed to a few dozen

seriously hazardous asteroids. Still, it will cer-
tainly be useful to say more about these objects
— which could potentially become as notori-
ous as Vesuvius or Popocatépetl — than their
equivalent destructive power in millions of
megatonnes of explosive. A little knowledge
could go a long way to ensure that disaster
movies remain in the realm of science fiction.

There is a lot more to be done before surface
observations can be used to provide definitive
knowledge about asteroid interiors: direct data
on interior structure, derived from radar or
seismological observations, are almost cer-
tainly required to validate these ideas. Even
now, as we sift through the debris from the
encounter of the space-probe Deep Impact
with comet Tempel 1 (ref. 11), one cannot help
but think that this excellent experiment would
be perfectly complemented by a couple of seis-
mological geophones anchored to the surface
of the comet. Those who recall the heyday of
lunar spaceflight remember that we began
learning about the Moon by crashing things
into it, too. ■

Erik Asphaug is in the Department of Earth
Sciences, University of California, 1156 High
Street, Santa Cruz, California 95064, USA.
e-mail: asphaug@pmc.ucsc.edu

1. Thomas, P. C. & Robinson, M. S. Nature436,366–369 (2005).
2. Robinson, M. S., Thomas, P. C., Veverka, J., Murchie, S. L. 

& Wilcox, B. B. Meteorit. Planet. Sci. 37, 1651–1684 (2002).
3. Ostro, S. J. Rev. Mod. Phys. 65, 1235–1279 (1993).
4. Belton, M. J. S. et al. Science265, 1543–1547 (1994).
5. Sullivan, R. et al. Icarus 120, 119–139 (1996).
6. Prockter, L. et al. Icarus 155,75–93 (2002).
7. Asphaug, E. & Melosh, H. J. Icarus 101, 144–164 (1993).
8. Greenberg, R. et al. 107,84–97 (1994).
9. Asphaug, E. et al. Icarus 120, 158–184 (1996).
10. Richardson, J. E., Melosh, H. J. & Greenberg, R. Science306,

1526–1529 (2004).
11. Peplow, M. Nature436, 158–159 (2005).

Figure 1 | Captured asteroid. The
pitted surface of the martian moon
Phobos, about the size of Eros — the
subject of Thomas and Robinson’s
study1 — and thought to be an
asteroid caught by Mars’s
gravitational pull. The giant crater
Stickney, 10 kilometres in diameter,
is clearly visible at the top of the
picture. Modelling of the impact
that formed this crater7 led to the
idea that seismic processes can
resurface asteroids — a process now
examined in detail1,11 that may help
us to determine the mechanical
structure of asteroids.
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