
Griffith Evans, Marcel Brelot, Enrico Fermi 
and Joseph Pérès, whom he helped in vari-
ous ways or with whom he collaborated. 
The characters of his family and friends, 
including Carlo Somigliana and the physicist 
Antonio Ròiti, and of his teachers Ulisse Dini 
and Enrico Betti are perceptively drawn.

Volterra was resolutely in favour of mili-

tary intervention by Italy during the First 
World War to fight alongside France, Britain 
and Russia. He volunteered at the age of 55 
when he was a senator and a member of many 
illustrious academies. During the conflict, he 
was involved in military action and scientific 
research, and cooperated closely with scientists 
in allied countries, particularly France.

He was a fierce opponent of fascism. In 1924, 
still a senator, he cast a no-confidence vote in 
Mussolini as head of the government and in 
1931, he refused to sign a loyalty oath profess-
ing allegiance and devotion to king, country 
and the Fascist regime. This refusal cost him  
his university post and academy memberships, 
as well as the support of most of his colleagues. 
He also faced persecution under racial laws 
issued in 1938. But the regime allowed him to 
keep his passport and he continued to travel 
until his death in October 1940, four months 
after Italy joined the Second World War.

One of three appendices (the others being 
translations of his most important speeches) 
to The Volterra Chronicles reproduces a touch-
ing and sensitive obituary written by the dis-
tinguished English mathematician Edmund 
Whittaker. It is a fitting end to a biography 
of an outstanding scientist, which is remark-
able for its accuracy and scholarly rigour, and 
— unlike its predecessors — for its potential to 
engage a wide readership.  ■

Salvatore Coen is professor of geometry in the 
Department of Mathematics at the University of 
Bologna, 40126 Bologna, Italy.

Oceanography fathomed 

Remotely operated vehicles, controlled from aboard ships, measure the ocean’s fluctuations.

Arnold Gordon
The ocean covers nearly 71% of our planet, 
providing food, minerals, energy, transport, 
even recreation. It is also crucial in governing 
our climate system. Indeed the 29% of solid 
land, which depends on the sustained health 
of the entire environmental system, is arguably 
itself anchored in the ocean. 

In To follow the Water, Dallas Murphy gives 
the general reader and the specialist an ocean 
view beyond the confines of the laboratory or 
computer model. He rolls from topic to topic 
in a readable and scientifically astute narra-
tive that touches on the oceans’ many aspects 
— from their exploration over the centuries to 
their current impact on climate — and their 
study as a quantitative science today. 

Fundamental discoveries await oceanogra-
phers, but observations are difficult; the oceans 
are vast and controlled experiments are impos-
sible. I entered physical oceanography decades 

To Follow the Water: Exploring the Ocean 
to Discover Climate
by Dallas Murphy 
Basic Books: 2007. 288 pp. $26 

mathematics. But he never lost contact with 
the experimental sciences, and the final chap-
ter of the book covers his ground-breaking 
incursions into biomathematics.

Volterra was a key participant in scientific 
organizations in Italy and worldwide. He 
was president or vice-president of important 
research institutes including the International 
Bureau of Weights and Measures (1921–40) 
and the International Research Council, and 
founder of, among other things, the Italian 
National Research Council and the Italian 
Society for the Progress of Science.

His family has generously donated sev-
eral archives to the Accademia dei Lincei in 
Rome, which are now fully catalogued. This 
biographical material has been invaluable for 
scholars, and important contributions about 
Volterra have been published during the past 
decade or so — for example, by Giorgio Israel 
and Ana Millán Gasca in 2002 and Rita Levi-
Montalcini in 1996.

The Volterra Chronicles is different from 
these other works in that it is a dedicated 
biography of Volterra, based on original 
documents, which invites us into the math-
ematician’s intimate circle. Short passages 
translated from his correspondence provide 
insight into his intense relationships with the 
most prestigious mathematicians of his time, 
which were always grounded in mutual scien-
tific and personal respect. The book reveals 
his knack for spotting talent in young scien-
tists, including Tullio Levi-Civita, André Weil, 
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Vito Volterra modelled predator–prey dynamics. 



Murphy effectively points out that although 
the ocean sciences are now more important 
than ever, funding is so inadequate that very 
few worthwhile projects receive support. 
Chasing grant money reduces research-
ers’ productive time, and delays advances in 
understanding the sea; and the clock is ticking. 
Meanwhile, the public needs to know about 
the oceans, but oceanographers remain wary 

of media misrepresentation of their work. 
Meticulously following the waters of the Gulf 
Stream into the blue beyond, Murphy’s book 
gets it right. ■ 
Arnold L. Gordon is professor of oceanography 
and associate director of the Division of Ocean 
and Climate Physics at the Lamont–Doherty 
Earth Observatory, Columbia University, 
Palisades, New York 10964-8000, USA.

ago out of curiosity, coupled with the excite-
ment of going to sea. The field has expanded 
hugely since then: the research is still fun, but it 
is now more essential than ever to get it right. 

In the early days of exploration, European 
nations competed to find sea routes to Asia 
around the southern rim of Africa, or to the 
great unknown to the west. The southern route 
succeeded; the western route led to gold, to 
the great misfortune of those who had arrived 
there earlier. Even then, some explorers were 
intrigued by ocean currents as a means to 
speed up their journey, and by the origin of 
the cool, tropical subsurface water in which 
they cooled off. 

Gradually these explorers morphed into sci-
entists, although sea-going oceanographers still 
retain an element of the explorer. We are now 
armed with more sophisticated tools to meas-
ure the ocean’s fluctuations — from aboard 
ships, from instruments moored or floating 
freely in the ocean, and from satellites peer-
ing down from above. Considering salt water’s 
high density — granite is only 2.5 times more 
dense — and its high heat capacity and latent 
heat, it’s no wonder the vast ocean mass has a 
lock on the climate. Unfortunately, our inability 
to simulate properly the ocean processes that 
transfer heat, water and dissolved chemicals 
undermines the validity of our global climate 
models. And there is that annoying dab of car-
bon dioxide that we are so unwisely burning 
into the atmosphere, half of which ends up 
acidifying the ocean. 

Oceanographers spend many weeks aboard 
ship, enduring the rolling and pitching that 
strains brain and belly. Murphy discovered this 
uncomfortable truth as a technician aboard 
the Woods Hole Oceanographic Institution’s 
research vessel Oceanus and on two cruises 
aboard the US National Oceanic and Atmos-
pheric Administration’s Ronald H. Brown. He 
learned that big science, with its multifaceted 
programmes involving numerous institutions 
and countries, boils down to a small band of 
oceanographers tending to arrays of instru-
ments over 24-hour watch schedules. 

Murphy focuses on the North Atlantic 
meridional overturning circulation (MOC) — 
of which the Gulf Stream is part — only briefly 
mentioning other areas of the ocean. The MOC 
causes warm waters from the top kilometre of 
the ocean to spread into the northern North 
Atlantic, where they cool and sink to return 
southwards; in the process, western Europe is 
warmed. Fear of a breakdown in the MOC in 
a warming climate is what motivates much of 
the big science of the North Atlantic. Past cli-
mate patterns suggest that the MOC may slow 
during cool phases, not warm ones, but cause-
and-effect issues need to be sorted out and a 
more global prospective is needed. Will global 
climate warming shut down the MOC and 
induce a cooling of northern Europe? I doubt 
it, but then the rapidly forced, anthropogenic 
modification of climate may not follow the 
same course as past natural changes. 
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Emiliano Feresin 
Satellite pictures of Earth have 
become too familiar to inspire 
awe. But two Turin-based 
artists have been prompted 
by the large-scale view of our 
planet — and by that other 
world, at the molecular level, 
that nanotechnologists can 
now reveal and manipulate.

Alessandro Scali from Turin, 
and Robin Goode, a South 
African, conceived Actual 
Size, the smallest ever map of 
Africa. The artwork is a tiny 
sliver of silicon just a thousand 
or so atoms wide, made with 
atomic force microscopy, and 
visible only with the same 
technique. It is one of the 
‘nanoartworks’ to be shown in 
the duo’s first exhibition next 
month, as part of the Bergamo 
science festival in Italy. 

“We know from books 

that Africa is the cradle of 
humanity, and we can see 
from maps and the beautiful 
satellite images that Africa 
is vast and is at the centre of 
the world,” says Scali. “But we 
also know that Africa is poor, 
exploited, neglected.” The 
artists wanted to represent 
the paradox of Africa 
being geographically and 
anthropologically central to 
our world, yet unrecognized, 
unexplored, even ‘invisible’.

Scali and Goode brought 
their concept to Fabrizio Pirri, 
a physicist at Turin Polytechnic 
University. Pirri’s group turned 
its atomic force microscope 
— usually used for biomedical 
engineering — to a modern 
form of lithography. Through 
electrical interaction, the 
microscope’s 10-nanometre-
wide tip oxidized individual 

atoms of the silicon to trace 
the shape of Africa. They 
made dozens of copies before 
obtaining the unique piece 
that satisfied the artists. 
For the exhibition, Scali and 
Goode have made poster-size 
copies of their work, which 
could otherwise only be seen 
in the lab. 

A second, larger version 
of Actual Size, as big as the 
point of a needle, will also 
be on show at Bergamo, and 
visible to visitors through 
a microscope. In this case, 
the scientists used a laser — 
which removes atoms through 
sublimation — to etch the map 
onto silicon. ■ 

Emiliano Feresin is an intern in 
Nature’s Munich office.

The exhibition Nan°art runs 
2–21 October in Bergamo, Italy.

EXHIBITION

The invisible continent

A tiny map of Africa, visible only with a microscope, represents a global paradox.
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