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The tune that Earth hums (February 2007) 

Like the background microwaves that come from all parts of the sky, there is a nearly 
constant level of seismic ‘noise’ at frequencies near 10 milliHerz, which has been called the 
‘Earth’s hum’. It is as energetic as the excitation from a magnitude 5-6 earthquake, so its 
source must expend as much continually to keep the Earth humming. There are two likely 
candidates: atmospheric turbulence and ocean waves. Spahr Webb of Columbia University 
New York has been able to show that insufficient energy is involved with turbulence due to 
winds, but that ocean waves have enough power, perhaps when interacting globally with 
features on the sea bed (Webb, S.C 2007. The Earth’s ‘hum’ is driven by ocean waves over 
the continental shelves. Nature, v. 445, p. 754-756; DOI: 10.1038/nature05536). 

 

Magnetic field present for at least 3.2 billion years (February 2007) 

Convection within the Earth’s molten outer core of iron and nickel is the source for the 
geomagnetic field and the periodic reversals in polarity revealed by igneous rocks and some 
sediments. Because heating involved in igneous intrusion and metamorphism resets the 
remanent magnetisation in rocks, if temperatures rise above 250° C, the record of 
magnetism is patchy the further back in time attempts are made to measure it. Or, at least, 
that is the way it seemed to be. Iron-rich minerals that are responsible for the bulk of 
remanent magnetism are indeed prone to this resetting. However, the finer the grain size of 
a magnetized mineral, the more strongly it retains its magnetisation, only losing it once 
above its Curie temperature. Isolating such retentive materials from the effects of larger 
magnetic minerals is possible, if they occur in otherwise non-magnetic host minerals. Quartz 
contains iron oxides and so too do alkali feldspars. Such iron-rich traces are responsible for 
the occasional pink tinge of these otherwise colourless minerals. The challenge is measuring 
the tiny magnetic field. 

South African and US geophysicists have designed an approach that is both sensitive and 
capable of revealing more about the Earth’s field at the time it was ‘captured’ in remanent 
magnetism (Tarduno, J.A. et al. 2007. Geomagnetic field strength 3.2 billion years ago 
recorded by single silicate crystals. Nature, v. 446, p. 657-660; DOI: 10.1038/nature05667). 
They have adopted a means more familiar to anyone who has done Ar-Ar radiometric 
dating: step-heating the samples. At low temperatures this erases any resetting of the 
magnetisation by heating long after the host rock first formed. Above 400° C up to the Curie 
point (580° C for magnetite) the magnetism should be that induced by the Earth’s magnetic 
field at the time the tiny minerals crystallised. Using quartz and feldspar from a 3.2 Ga South 
African granite Tarduno and colleagues found such constancy in this temperature range that 
they were able to estimate the geomagnetic field strength as well as its direction in the 
middle Archaean. It turns out to have been similar to its value today (about 7 x 1022 A m2). 
So the Earth acquired its magnetism before 3.2 Ga, so more work of the same kind needs to 
be done to discover when it was first initiated during evolution of the Earth’s core. 
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The importance extends beyond the geophysical community, because it is planetary 
magnetism that currently protects life from charged, highly energetic particles, such as the 
solar wind. This damps down the random genetic mutation on which evolution has partly 
depended – along with environmental change – and to some extent protects established life 
forms from very rapid, fatal mutation rates. Yet, the astonishing emergence of life and its 
self-replicating nucleic acids might have depended on such bombardment, if life and 
evolution were to get going at all. At present, estimates of when the core had segregated a 
solid inner core, on which the circulatory dynamics of its outer part depend, arise from far-
off information: the gas content of lunar minerals. Nitrogen and argon isotopes in some 
minerals from the Moon probably arrived as a result of the pre-magnetism solar wind 
stripping the Earth’s atmosphere into space. Dates for the affected minerals are older than 
3.9 Ga, so perhaps the geomagnetic field began at that time. No doubt older rocks will be 
magnetically analysed in such detail, now that the procedure has been so successfully 
demonstrated. 

See also: Dunlop, D.J. 2007. A more ancient shield. Nature, v. 446, p. 623-625; 
DOI:10.1038/446623a. 

 

Earth-like planet in Libra? (May 2007) 

Late April found astronomers and exobiologists agog following press releases from the 
Geneva Observatory. Applying a new microlensing method with the European Southern 
Observatory’s 3.6 metre telescope in the Chilean Andes, a team led by Stephane Udry of the 
University of Geneva has discovered the nearest yet to an Earth-like planet beyond the Solar 
System. The star (Gliese 581 in the constellation Libra) around which the new planet orbits 
is one the hundred closest to us, at 20.5 light years.  

A Nature paper in January by a different team had already reported the discovery of 
another planet just 5 times larger than the Earth. Named OGLE-2005-BLG-390Lb, it takes 
about 10 years to orbit its parent star, a red dwarf that lies close to the core of the Milky 
Way. However, it must receive so little energy from its parent that its surface is probably far 
too cold (about -220˚C) for the existence of liquid water and therefore life. 

The latest find is much more exciting for exobiologists, for it seems to lie in the so-called 
‘Goldilocks’ zone where conditions are perhaps ‘just right’ for the emergence of life. Details 
will be out once the team’s paper, submitted to the journal Astronomy and Astrophysics, 
has been through review and the press. However, it seems that the planet’s surface 
temperature lies around 0 to 40˚C, and it might be a rocky world. Both augur well for liquid 
water at the surface. Yet it is very different from Earth, being 5 times its mass – gravitational 
attraction will be much stronger – and orbiting so close to its star that its ‘year’ is only 13 
days long. Nor is its star anything like the Sun, being a red dwarf that emits only radiation at 
red and longer wavelengths. (The Sun emits most energy in what is the visible range for us, 
at shorter wavelengths.) So photons from the star carry lower quantum energy, insufficient 
to boost energy levels of electrons needed by the dominant photosynthesis on Earth. 

The laws of probability more or less guarantee the existence of some planets in the 
‘Goldilocks’ zone, somewhere. But they do not guarantee the concatenation of chemical 
circumstances and probably chance events that established life here on Earth and did not 
extinguish it later. Although much is known about later evolution here, there are few signs 



that the process of genesis is within the grasp of scientists. A co-leader of another team, 
Martin Dominik of the University of St Andrew’s, UK has commented "How can we prove 
there is life on a distant planet when we have problems seeing if there is life on Mars?" 
Nonetheless, expect a barrage of speculation, and quite likely the Search for Extraterrestrial 
Intelligence (SETI) facilities being turned towards the constellation Libra…  

 

Light element in Earth’s core likely to be silicon (July 2007) 

The overall density of the Earth can be worked out from its mass, derived from its 
astronomical behaviour, and its volume. Geophysicists have a good idea what the density of 
the mantle is from the composition of nodules in lavas and experiments to determine the 
likely mineral changes as pressure increase with depth. From these two estimates it is 
possible to work out the density of the core, and it turns out to be significantly less that 
would be expected from iron alloyed with a bit of nickel; the long accepted model. So there 
must be a light element in the core.  Several candidates have been suggested: sulfur, oxygen 
and silicon are abundant enough on the cosmic scale of things. So, how to test the 
hypotheses? It is quite a rigmarole, involving determining the relative abundances of the 
stable isotopes of silicon from meteorites, the Moon and terrestrial crustal rocks (Georg, 
R.B. et al. 2007. Silicon in the Earth’s core. Nature, v. 447, p. 1102-1106 DOI: 
10.1038/nature05927). In terms of the abundances of 30Si and 29Si relative to 28Si, rocks 
from the Moon and the Earth are very different from the meteoritic materials from which it 
is believed that the rocky planets were made. They are also different from the meteorites 
reckoned to have arrived from Mars after a large impact – those materials are similar in 
silicon isotopes to other meteorites. Georg and colleagues conclude that the most likely 
explanation for the Earth-Moon anomaly is that silicon had entered the Earth’s core when it 
formed, and core formation had happened before Moon matter was flung off by a giant 
impact early in Earth history. But does that reveal that the low density of the core is due 
entirely to silicon? Undoubtedly not, and both sulfur and oxygen are still just as likely to be 
there. 

The purpose of Georg et al’s work is, however, a little more sophisticated, as they suggest 
that any silicon in the core would have needed highly reducing conditions in the mantle 
from which the core was secreted. Yet the evidence from volcanic rocks of all ages is that 
the mantle has been much more oxidizing since 4 Ga. Consequently, the mantle somehow 
evolved (or flipped?) to a more oxidized state after core formation, and that ties in with 
evidence from isotopes of iron. The mantle contains anomalously high amounts of the 
heavier isotopes of iron, which can be accounted for by iron’s isotopic fractionation 
between the mantle and the core under increased oxidizing conditions. Yet that in turn 
implies that during whatever the oxidizing event or episode was, iron, and presumably other 
elements, were in continuous flux between core and mantle. 

See also: Elliott, T. Silicon-enhanced core. Nature, v. 447, p. 1060-1061; DOI: 
10.1038/4471060a. 

 

Hadean diamonds (September 2007) 

Proportionate to their mass (< 1 mg), a great deal more technical effort and imagination 
have been expended on the pre-4 Ga zircons from Western Australia than on any other 

https://www.researchgate.net/profile/Bastian_Georg/publication/6239286_Silicon_in_Earth%27s_core/links/568495f308ae1e63f1f1d2ae/Silicon-in-Earths-core.pdf?origin=publication_detail


Earth materials. The latest find is that some of them contain even tinier grains of diamond 
(Menneken, M. et al. 2007. Hadean diamonds in zircon from Jack Hills, Western Australia. 
Nature, v. 448, p. 917-920; DOI: 10.1038/nature06083). This stemmed from a search by 
German-Australian geochemists for inclusion of other minerals in a thousand zircons 
separated from the host conglomerate, which ranged in age from 3.1 to 4.3 Ga. About 5% 
contain diamonds, detected by Raman spectroscopy. Although most are of Archaean age, 
some date back to 4.25 Ga. 

Inclusions in zircons are often taken to represent the mineralogy of the source of the 
magma from which the zircons crystallised. Some, such as diamond, may also reflect the 
pressures to which the zircons had been exposed. Assuming the crystallisation of zircons at 
680°C (from a felsic magma), the diamonds suggest pressures at depths around 100 km. 
That more or less rules out melting from subducted continental crust, as previously believed 
by some. But perhaps the diamonds were not incorporated during any melting process. 
They could have begun as graphite inclusions that were subsequently metamorphosed by 
transport to mantle depths; a means of introducing graphite could have been reduction of 
CO2 in fluid inclusions. In fact, there are other possibilities. The diamonds could be leftovers 
from Earth accretion or products of extreme high-pressure events, such as impacts during 
the Hadean, and they may have been recycled – like the zircons – several times. The authors 
admit difficulties in explaining their presence; importantly the absence of any other high-
pressure minerals included in the zircons. Although their opinion is one of ultra-high 
pressure metamorphism and therefore the existence of thick lithosphere capable of transfer 
to depth, as with other inferences from the Earth’s oldest materials, the jury may be out for 
a long time. 

See also: Williams, I.S. 2007. Old diamonds and the upper crust. Nature, v. 448, p. 880-881; 
DOI: 10.1038/448880a. 

 

Astronomical connection for the K-T event (November 2007) 

That an asteroid about 10 km across hit the Earth at the time of the K-T mass extinction is 
now generally accepted as at least part of the cause for the mass killings. But what set it on 
its collision course? Today, there are a number of bodies that orbit the Sun outside the 
roughly circular paths of those that make up the Asteroid Belt between Mars and Jupiter, 
and which might someday whack into the Earth. Yet it seems there are none that would 
pack anywhere near the punch of the K-T body. These near-Earth objects appear to 
represent random gravitational processes that fling small objects out of the Asteroid Belt. 
There have, however, been periods during the Phanerozoic when destructively large 
asteroids have landed in clusters, and others when unusually large amounts of tiny 
meteoritic particles have dusted the Earth. The late Eocene witnessed an unusually frequent 
flux both of interplanetary dust and large impactors, two creating the largest known craters 
of the Cenozoic: the 100 km Popigai structure in Siberia and one 85 km across on the sea 
floor off Chesapeake Bay, Maryland. There are also yet-to-be-dated, possible ‘sisters’ of the 
Mexican Chixulub crater connected with the K-T event. It seems that from time to time 
larger magnitude events set asteroidal material on collision courses with the Inner Planets. 
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Czech and US planetary astronomers have analysed the orbital parameters and size of a 
group of asteroids ranging from about 2 to 40 km in diameter, whose spectral properties 
suggest that they are all related to the largest, called Baptistina (Bottke, W.F. et al. 2007. An 
asteroid breakup 160 Myr ago as the probable source of the K/T impactor. Nature, v. 449, p. 
48-53; DOI: 10.1038/nature06070). The analysis is complex, but suggests that the whole 
group formed from a major collision in the Asteroid Belt that smashed an asteroid around 
170 km across. Estimated to have occurred 160 Ma ago, the debris flung off by the breakup 
slowly responded to gravitational and other forces to be delivered into Earth-crossing orbits. 
There is a 90% likelihood that one of the larger fragments became the Chicxulub impactor, 
and another produced the larged, rayed crater Tycho on the Moon. 

See also: Claeys, P. & Goderis, S. 2007. Lethal billiards. Nature, v. 449, p. 30-31; DOI: 
10.1038/449030a. 
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