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Advanced science is
being applied to the
reclamation ofmines
and polluted industrial
sites, returning them to
pristine condition

ON THE
RADAR

THE NEANDERTHALS were a type of
primitive man who lived throughout
much of Europe and western Asia for

more than 200,000 years, but who
disappeared less than 28,000 years ago. It is
not known why they vanished and the latest
thinking on this mystery is summarised by
Kate Wong in Scientific American, August
2009. Climate change may have played a
major part in the demise of the Neanderthals.

Two opposing hypotheses have vied to
explain the relationship of Neanderthals to
Homo sapiens. One proposed that
Neanderthals were an archaic variety of our
species that either evolved into or was
assimilated by modern Homo sapiens. The
other hypothesis proposed that Neanderthals
were a separate species, Homo
neanderthalensis, that were eliminated when
modern humans entered their territory.
Recent analysis of DNA recovered from
Neanderthal remains shows little evidence of
interbreeding with modern humans even
though Neanderthals survived for 15,000
years after modern humans arrived in Europe
a little over 40,000 years ago.

Neanderthals were more heavily muscled
and larger boned than modern humans. The
average Neanderthal man stood just over five
feet tall. They were built to suit their lifestyle
of ambush-hunting of large animals and
gathering plant foods in a very cold climate.
Neanderthals had longer heads (back to front)
than we have, with low sloping foreheads.
They had large faces and noses, and
prominent brow ridges. On average,
Neanderthals had slightly larger brains than
we have. Their large heads and barrel-
chested bodies were probably chosen by
natural selection to conserve body heat in a
cold climate.

Scholars now think that climate played a
significant role in the demise of the
Neanderthals. The Neanderthals were the
only hominids (any primate of the Hominidae
family including modern man and extinct
precursors of man) in Europe between about
200,000 and 40,000 years ago. Climate
scientists know that the climate in Europe was
relatively moderate 65,000 years ago, but that
ice sheets covered northern Europe 25,000
years ago. Neanderthals were the only
hominids in Europe 65,000 years ago, but
modern humans were the only hominids there
by 25,000 years ago.

It is quite unlikely that a single swing from
moderate to glacial conditions killed off the
Neanderthals because they were well adapted
to the cold and it is known that they survived
glacial conditions before. However, it is now
known that the period leading up to 25,000
years ago was climatically very unstable,
swinging severely and suddenly from colder to
warmer and back again. These oscillations
were accompanied by ecological changes, eg
forests giving way to treeless grasslands and
reindeer replacing rhinoceroses. As Wong
explains, within a person’s lifetime all the
familiar animals and plants that he/she had
grown accustomed to could be replaced by
unfamiliar fauna and flora.

These sudden changes forced the hominid
inhabitants of Europe to adopt new ways of
life at short notice. Several successive climate
changes over a relatively short period of time
could also have reduced Neanderthal
population numbers so severely that they
simply died out.

So, how did modern humans survive these
oscillating climate conditions if Neanderthals
failed to beat this challenge? Wong describes
research showing that early modern humans
were much more flexible than the
Neanderthals. Neanderthals seemed to have
been fussy about what they ate. For example,
some specialised in large mammals such as
the relatively scarce woolly rhinoceros. When
modern humans came into Neanderthal
territory and began taking some of the
rhinoceroses, the Neanderthals would have
come under pressure. Modern humans on the
other hand were not fussy and ate all sorts of
plants and animals.

The Neanderthals were also probably at a
disadvantage compared to early modern
humans because of the way they gathered
food. The Neanderthal concentration on large
game probably meant that the entire
community of men, women and children took
part in the hunt with the women and children
probably chasing the animals towards the
men, who lay in wait to ambush them. On the
other hand, the division of labour among early
modern humans would have generated a
more reliable food supply as well as providing
a safer environment for rearing children. And
finally, research has shown that Neanderthals
required significantly more food energy to
keep them going than did early modern
humans, another factor that made them more
fragile under pressure.

WilliamReville is associate professor of
biochemistry and public awareness of science
officer at University College Cork –
http://understandingscience.ucc.ie
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I
F YOU KNOCK down a
forest and strip the minerals
beneath it to a depth of sev-
eral metres, can you really
put the forest back again

afterwards, with all its constituent
species?

Scientists working for Alcoa’s
bauxite (aluminium) mines near
Perth in Western Australia (WA)
claim to have shown that they can
indeed restore the rich biodiver-
sity of the threatened Jarrah
(Eucalyptus marginata) forest
after mining, at least in the short
term, right down to the last
obscure species of sedge or
sundew, many of which are
endemic to the region.

And the news gets better:
senior research scientist Dr John
Koch told me on a visit to the
forest this month that recent data
indicate restored areas are signifi-
cantly more resistant to “die-
back”, a devastating disease
caused by an introduced soil-
borne pathogen (Phytophthora
cinnamomi), than are unmined
parts of the forest.

Further research in this field
could make a contribution
towards combating the disease in
other threatened regions of south-
west Australia, a biodiversity
hotspot.

Two years ago, the journal Res-
toration Ecology reported that the
restoration of the Jarrah forest
has been remarkably successful.
Last month, a conference of the
Society of Ecological Restoration
International in Perth heard
another series of papers delivered
that confirmed these findings.

Still, it’s hard not to be just a
little sceptical. Putting a positive
spin on stories of deep environ-
mental degradation, or “Green-
washing”, is a notorious technique
of corporate PR in the mining
industry. “Rehabilitation” often
translates into a monocultural
plantation, or a golf course.

And indeed, had you visited
Alcoa’s “rehabilitated” sites in the
Darling Scarp Jarrah forest in the
1960s, you would have seen
barren rows of pines replacing the
rich Jarrah plant communities.

A combination of public pro-
tests and a change of heart by
local management appears to
have propelled Alcoa in WA to the
forefront of restoration ecology.
The company’s record elsewhere
still leaves a great deal to be
desired, and even in WA there are
still big problems with refining res-
idues, but these are outside the
forest.

Over the past 30 years, a team
of ecologists, led first by John Gar-
diner and now by John Koch, has
pioneered a series of meticulous
techniques to achieve their cur-
rent results in WA.

These include “double-strip-
ping” of topsoil prior to mining.
The first five centimetres, rich in
seed and microbes, is lifted off

first, and within days it is laid on
an adjacent area undergoing resto-
ration. The second, deeper layer
of “overburden”, with much less
organic life, can be stored for
longer without ill effects.

Mining removes up to four
metres of bauxite below the over-
burden. Before restoration, the
site is re-contoured by heavy
machinery to mimic local topog-
raphy, and then deep-ripped to
break up compaction and give the
plants access to water. Seeds of
every species previously found in
the area are then planted, where
possible. But some plants won’t
propagate by seed, and Alcoa has
built a $3 million (¤2.2m) labora-
tory to germinate them by tissue
culture, after which they are
planted individually.

A layman must wonder if the
removal of the bauxite itself will
have negative effects in the long
term, even though there is no evi-
dence – so far – that any of the
plants need it for nutrition.

“The trees seem to respond to
all the same factors as an
unmined forest,” responds Koch.
“Call me in 2020 and I will let you
know how the 50-year-old Jarrah
is going!”

PaddyWoodworth is researching a
book on ecological restoration
projects worldwide. Titled
Restoring the Future, it is due to
be published by Chicago University
Press next year

How we
won out
over the
‘cavemen’

Tomorrow’s Culture Night in
Dublin offers events with a
scientific twist. If space is your
thing, try to get acquainted with
Jupiter, using powerful telescopes
at the papal cross car park in
Phoenix Park from 9pm, hosted
by Astronomy Ireland. Then later,
between midnight and 1am, you
can join broadcaster Leo Enright
and composer Iarla Ó Lionaird at
Meeting House Square in Temple

Bar as they use images from the
Hubble telescope and Mars
missions to highlight the wonders
of the universe.

If you’d rather apply science to
solve (fictional) crime, visit the
RDS between 6.30pm and 9pm to
find out how to manage
fingerprints and blood types, and
test ransom notes for evidence.
Contact the RDS at 01-2407217 or
e-mail science@rds.ie.

Russian-born
mathematician Efim
Zelmanov, who will
deliver the annual
Irish Times/Royal Irish
AcademyHamilton
Lecture, hasmade huge
contributions to
algebraic research

The depletion of earth’s
protective ozone layer seems be
tailing off, according to studies
presented at a European Space
Agency conference in Barcelona,
Spain.

Scientists merged and analysed
satellite data from recent years
and came up with some
promising results.

According to researcher Jo
Urban, “a clear, statistically
significant change of trend can be
seen around 1997. The small
increase (of 0.8 per cent to 1.4 per
cent per decade) observed
thereafter, from 1997 to 2008, is,
however, not yet statistically
different from a zero trend. We
hope to see a significant recovery
of (upper stratospheric) ozone in
the next years, using longer,
extended satellite time-series.”

A RUSSIAN mathematician
who made spectacular
advances in the field of

algebra comes to Dublin next
month to deliver a lecture about
an Irishman who also
transformed algebra 166 years ago.
Prof Efim Zelmanov will give the
annual Royal Irish Academy/Irish
Times Hamilton Lecture on Ham-
ilton Day, October 16th, choosing
as his title Noncommutative
Algebra: from Hamilton to our
Time.

The Hamilton in both instances
refers to Ireland’s greatest mathe-
matician, William Rowan Ham-
ilton (1805-1865), who became an
international figure for his mathe-
matical discoveries.

Prof Zelmanov heads one of the
world’s leading groups in alge-
braic research at the University of
California, San Diego. His interna-
tional reputation was cemented in
1994 when he was awarded the
Fields Medal for his work in math-
ematical group theory.

The Fields Medal is presented
every four years by the Interna-
tional Mathematical Union. It is
considered the world’s most pres-
tigious prize for mathematics and
is often equated to the Nobel
awards, which do not include a
prize for mathematics.

His Fields Medal celebrated his
work on what is known as group
theory, a form of mathematics
that can be applied to a wide
range of fields outside of mathe-
matical research including com-
mercial finance.

He advanced group theory sig-
nificantly by solving the
“restricted Burnside problem”, a
conundrum which, if simplified,
asks how we know for sure, if we
look at individual elements within

a finite group, whether that group
must always be finite (or could it
be infinite?).

His solution to this problem
helped advance the whole field of
algebra, not just group theory. Zel-
manov also made important con-
tributions in research into dif-
ferent forms of algebra.

It is fitting that Zelmanov will
be delivering the annual Hamilton
Day lecture given that William
Rowan Hamilton also had a tre-
mendous influence on modern
algebra, freeing it through his dis-
covery of quaternions.

The lecture always takes place
on October 16th to mark the same
date in 1843 when, during a walk
along the Royal Canal in Dublin
Hamilton, in a flash of inspiration,
created his unique quaternion
algebra.

Quaternions are useful for ana-
lysing problems in four dimen-
sions. They have been important
in the study of quantum
mechanics, but also in the design
of computer games where
on-screen elements are controlled
in three-dimensions plus time.

The Hamilton Day lecture this
year is sponsored by Invest
Northern Ireland and is organised
by the Royal Irish Academy and
The Irish Times.

The lecture takes place on
Friday, October 16th, at 7.30pm in
the Burke Theatre, Arts Block,
Trinity College Dublin.

Tickets for the event are free,
but must be booked in advance as
space is limited. Book online at
ria.ie. A small number of tickets
will also be made available to
those who telephone the academy
on 01-6762570.

Restoration works

Group theory: Hamilton Day
lecturer Prof Efim Zelmanov
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Ozonerising–
butslowly

Get acquainted
with Jupiter,
using powerful
telescopes, in
Phoenix Park
tomorrow
evening

Hamilton to be
celebrated in
annual lecture

The site of the former Alcoa company’s bauxite (aluminium) mines near Perth in Western Australia, where the rich biodiversity of the
threatened Jarrah forest has been carefully restored (above) after it was rendered almost barren (below) by mining activity

The Jarrah forest restoration
could be a model for elsewhere

“
His Fields Medal award
celebrated his work on

what is known as group theory
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