
has more to achieve.” More than any morsel
of fact we’ll take home,we stand to gain from
Gee’s piercing observations about science
education for the third millennium. ■

Michael A. Goldman is in the Department of
Biology, San Francisco State University,
San Francisco, California 94132-1722, USA.

Smart underwear
for time travellers
How to Clone the Perfect Blonde:
Using Science to Make Your
Wildest Dreams Come True
by Sue Nelson & Richard Hollingham
Quirk Books/Ebury Press: 2004. 272 pp.
$16.95/£7.99

Paul Davies

The challenge facing authors addressing
politically sensitive issues such as stem-cell
research, cloning and robotics lies less 
with the technicalities and more with the
emotion and prejudice surrounding these
subjects. Cloning especially revolts many
people who lack the foggiest idea of what 
is actually involved. The authors of How to
Clone the Perfect Blonde manage to tackle
this topic head-on and non-judgmentally
by adopting a mixture of fast-paced exposi-
tion and gentle humour. That they manage
to do this without either patronizing the
reader or trivializing the subject is a tribute
to their skill. And the formula works equally
well with speculative and popular, but tech-
nically difficult, topics, such as quantum
teleportation and time travel.

Teleportation technology has leapt from
the screenplay of Star Trek, where it was
motivated primarily by the need for a cheap
special effect, to the real world of quantum
engineering. One of the key properties of
quantum particles such as photons is that
they may be put into an ‘entangled’ state.
Two entangled photons, even when far 
apart, remain linked by what Einstein called
“spooky action-at-a-distance”. Although
entangled states cannot be used to send
information faster than light, they can be
used to reconstruct replicas-at-a-distance.
So far, this has been restricted to single par-
ticle states a kilometre or so apart, but that
has not stopped some enthusiasts imagining
scanning a human body, atom by atom, and
reconstructing it on Mars, say. Despite the
wackiness of this notion, the physics of
quantum information is a hot topic, bearing
on practical developments such as quantum
cryptography and the race to build a code-
busting quantum computer.

And therein lies the value of this book. By
addressing a wild and engaging speculation,
the authors use it as a peg to cover much valu-
able science. In the chapter on time travel 

we learn the basics of the theory of relativity
and some of its more advanced ramifica-
tions, such as black holes and wormholes.
No matter that unrestricted time travel may
be a pipe dream,it’s a fun topic that we can all
identify with, and it involves some interest-
ing mainstream physics and astronomy that
might seem dull in a more prosaic context.

My favourite fantasy, which comes near
the end of the book, is the idea of uploading
the contents of my brain on to a super-
computer, to serve both as a back-up in case
something horrible happens to the original
and as a gateway to a universe of simulated
reality, offering potentially limitless fun.
Although technically challenging, to say the
least, it is hard to see any obstacles of princi-
ple to this procedure, and it raises the unset-
tling question of how I can be sure that the
reality I experience is the ‘real’reality or just a
simulation. Or indeed, whether there is any
meaningful distinction between them.

The reader taking a random walk through
this speculative playground will learn some
surprising facts to help with future quiz
nights. I was particularly intrigued to learn
about a slime mould able to find its way
through a maze, and the disembodied lam-
prey brain stem that can control a remote
robot by responding to light signals. First
prize for inventiveness, however, must go to
the smart underwear designed to control the
temperature of the room the wearer is in.

As the saying goes, there is something for
everybody here, not least for scientists at the
sharp end of research, who may be in danger
of taking themselves too seriously. ■

Paul Davies is professor of natural philosophy at
the Australian Centre for Astrobiology, Macquarie
University, Sydney, NSW 2109, Australia. His
latest book is How to Build a Time Machine.
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Star performers: seastars
such as Odontaster validus,
seen here attacking the larger
Acodontaster conspicuus,
thrive in Antarctic waters
where anchor ice scours the
sea bed.

Swimming beneath
solid seas
Under Antarctic Ice: The
Photographs of Norbert Wu
by Norbert Wu & Jim Mastro
University of California Press: 2004. 176 pp.
£26.95, $39.95

Frozen Oceans
by David Thomas
Natural History Museum Publishing: 2004.
224 pp. £22

Lloyd Peck

The frozen ends of our planet are among the
most captivating and least known places on
Earth. What takes them beyond our com-
prehension is ice. The Antarctic ice sheet is
kilometres thick and covers an area bigger
than Europe. Ice also means that much of
the polar oceans are beyond our experience:
some 15–20 million square kilometres of
the oceans are ice-bound. This environment
drives ocean currents, reflects large amounts
of heat from the Sun, and is party to the
greatest seasonal changes of any seas.

Possibly the most bizarre aspect of the
pack ice in the polar seas is the life that in-
habits its under-surfaces, and the communi-
ties that depend on the productivity of this
system. Algae are eaten by protists and
invertebrates, such as amphipods and krill;
at the top of the food web, fish make their
lives on the frozen ledges and tunnels in the
ice. Even some of the top predators, such as
whales and seals,depend on the productivity
of the sea ice and the ice edge.Climate-change
predictions suggest that this is a threatened
landscape,with both Arctic and Antarctic sea
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ice due to decline in coming years.Perhaps we
should find out as much as possible about this
environment while we can. Two new books
offer some excellent views and useful infor-
mation for those interested, from tourists to
the completely focused specialist.

Norbert Wu’s Under Antarctic Ice is
crammed with images that I wish I had taken,
many of which will inspire feelings of awe and
disbelief in those unfamiliar with Antarctic
marine biology. The pictures of anchor ice
growing from the seabed are particularly 
different from previous books of Antarctic
photos. There is also a fair bit of information
at the front of the book that will be helpful to
students from school to undergraduate level.
My main concern is that the book falls a little
between being a textbook and a coffee-table
book. However, many people will take sheer
pleasure from the pictures and not quibble
about the balance between subjects.

David Thomas’s infatuation with sea ice
and the life associated with it drives him to
work long and unusual hours. His book
Frozen Oceans deals with pack ice: how it
forms, the organisms living inside and under
it, and how to study it. As with Wu’s book,
it suffers a little from being somewhere
between a textbook and a book for lay readers
with an interest in how cold oceans work.
I would have liked to see more references to
key and current literature, to make it more
valuable to students, but the glossary and 
list of websites will be valuable. This will
prove useful background reading for gradu-
ate students and scientists moving into polar
marine science. It could also be valuable to
tourists visiting the polar oceans.The descrip-
tions of the biological communities living
under the pack ice are very good, and I learnt
something new about the volatile gases,
including bromoform and methyl bromide,
that are released from algae at the lower 
surfaces of sea ice. The book is clear and well
written, and I particularly liked the descrip-
tions of porridge,pancake and grease ice. ■

Lloyd Peck is at the British Antarctic Survey, High
Cross, Madingley Road, Cambridge CB3 0ET, UK.

which snakes are dangerous and which are
safe. Watson explains how pigs are more 
gregarious than the ungulates that graze the
plains. The social life of pigs is more like that
of primates than cattle or sheep.

Pigs will eat just about anything. Watson
maintains that this lack of specialization
makes the pig more curious about its envi-
ronment and less afraid of new things than
animals with more specialized diets. In the
porcine brain there are greater associative
areas in the cortex, which may make pigs
more willing to approach new things. In my
own work, it was interesting to compare 
the behaviour of domestic pigs with that 
of hand-raised antelope. If a paper bag is
thrown in the pen, the pigs will instantly
approach and explore, whereas the antelope
instantly flee. Antelope run away first, and
look and explore later.

Watson’s aim for The Whole Hog is to
bring together all the information about wild
and domestic pigs. He did a splendid job 
with the wild pigs,but the section on modern
domestic pigs is weak. There are two odd
omissions. The section on the pork industry
does not discuss the animal-welfare contro-
versies surrounding industrial-scale pig
farms. And there is excellent information on
the need to preserve the different species of
wild pig, but no discussion of the dangers of
a few large breeding companies narrowing
the genetic diversity of domestic pigs.

At the end of the book,Watson challenges
the reader with the question of whether ani-
mals can think and have consciousness. My
own view,as a person with autism,is that lan-
guage is not required for thinking, because I
think in pictures instead of words. Maybe
animals think in associations of sensory-
based memories? ■

Temple Grandin is in the Department of Animal
Sciences, Colorado State University, Fort Collins,
Colorado 80523, USA. She is the author of
Thinking in Pictures: Autism and Visual
Thought (Vintage).
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Skeleton key
R. McNeill Alexander is
renowned for his biomechanics
textbooks, but in Human Bones
(Pi Press, $37.50) he provides 
a tour of the 213 bones of the
human skeleton for a general
audience. He explains how our
skeletons form and function, and
how knowledge of individual
differences assists forensics and
archaeology. Accompanying the
text are stunning photographs,
like this one of a Chinese
woman’s bound foot, taken by
Aaron Diskin. 

Swine fever
The Whole Hog: Exploring the
Extraordinary Potential of Pigs
by Lyall Watson
Profile: 2004. 278 pp. £16.99, $24.95

Temple Grandin

Wild pigs have adapted to live in many 
parts of the world, from the Arizona desert
to the Asian rainforest. The hairless, wrinkly
babirusa, which has strange tusks that grow
out of the top of its snout, is the one pig
species that cannot breed with others,
owing to a chromosomal abnormality. The
highly social white-lipped peccaries, from
South America, spend hours grooming and
smearing the stinking product of their scent
glands on each other. Lyall Watson’s narra-
tive provides a detailed natural history of
both the behaviour and the biology of these
and other pigs.

The author is intimately involved with
the animals he describes. He grew up in
Africa and spent his childhood in the bush.
He had a Zulu companion who taught him

In Vanity, Vitality, and Virility: The Science Behind
the Products You Love to Buy (Oxford University
Press, £18.99), John Emsley explains the
chemistry behind the ingredients of everyday
products such as sunscreens, anti-ageing
creams, Viagra and disposable nappies.

Len Fisher’s Weighing the Soul: The Evolution 
of Scientific Beliefs (Weidenfeld & Nicolson,
£12.99) takes a look at why common sense has
often proved to be the enemy of good science,
at the struggles of scientists to overcome
scepticism, and at how to distinguish the
brilliant from the bizarre.

The Best American Science and Nature Writing
2004 (Houghton Mifflin, $14) is edited this year

by Steven Pinker and contains a thought-
provoking selection of essays reprinted from US
newspapers and magazines, with contributions
from Daniel Dennett, Nicholas Wade and 
Max Tegmark among others.

Michael Hanlon’s The Real Mars (Constable,
£25) is a sumptuously illustrated history of our
attempts to explore the red planet, culminating
with this year’s successes in the form of Mars
Express and the Spirit and Opportunity rovers.

In Ig Nobel Prizes 2: Why Chickens Prefer
Beautiful Humans (Orion, £10.99), Marc
Abrahams describes more of the bizarre and
obscure areas of scientific research that have
been honoured with an Ig Nobel prize.

More books for Christmas
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