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Northern botswana is a land of
strange contrast. Drive west from Fran-

cistown, the country’s second city, and you
skirt Makgadikgadi, a white, salt-encrust-
ed plain that is bone dry for most of the
year, but which blossoms into sudden,
abundant life during the wet season. Fol-
low the road farther and you arrive at
Maun, on the edge of the lush inland delta
of the Okavango river, the fourth-longest in
southern Africa. Two hundred thousand
years ago, though, Makgadikgadi was also
lush. Both it and the delta were part of a
lake, then the largest in Africa, surrounded
by wetlands. For wildlife, the result was a
veritable paradise—and also for people,
for, if the latest research is correct in its
claims, an intriguing episode in human-
ity’s origins was played out there.

That Homo sapiens began as an African
species was pretty-much proved in the
1980s by Allan Wilson of the University of
California, Berkeley. He developed what
has come to be known as the Mitochondri-

al Eve hypothesis by looking at a special
type of dna which is passed, unmixed by
sexual reproduction, from a mother to her
children. This so-called mitogenome is in-
dependent of a cell’s nucleus, where the
rest of the genes are found. It resides in
structures called mitochondria that are the
descendants of once-free-living bacteria
and which now act symbiotically as a cell’s
power packs. 

Wilson’s research showed that the fam-
ily trees of present-day human mitoge-
nomes, their branches caused by muta-
tions over the millennia, converge in a way
which makes clear that their common an-
cestor lived in Africa. Hence the nickname
Mitochondrial Eve. This woman was by no
means the first human being. But everyone
now alive can claim descent from her.

What is true for Eve is also true for
Adam. Part of the dna on the y-chromo-
some, which is passed unmixed from fa-
ther to son, can be used to draw up a similar
tree that is also rooted in Africa. Where, ex-

actly, y-chromosomal Adam resided has
not yet been established. But as they de-
scribe this week in Nature, a group of re-
searchers led by Vanessa Hayes of the Gar-
van Institute in Sydney, Australia, think
they have found that Mitochondrial
Eve—or, at least, people closely related to
her—lived for tens of thousands of years in
splendid isolation in northern Botswana.

That northern Botswana was a habitat
of early humans has been known for years.
Makgadikgadi is littered with stone tools
dropped there aeons ago by Palaeolithic
hominids. Which particular hominids,
however, is not clear. Unlike later artefacts,
Palaeolithic tools are not species-specific.
Though they were invented about 1.8m
years ago by Homo erectus, an early human
that spread over Africa and Asia, they were
also used by erectus’s numerous daughter
species, one line of which leads eventually
to Homo sapiens. 

People of the lake
The story that Dr Hayes and her colleagues
are proposing is that, whoever might have
been living there beforehand, by 200,000
years ago the land around Lake Makgadik-
gadi was indeed occupied by Homo sapiens.
For the following 70,000 years these peo-
ple evolved in isolation, penned into their
homeland by desertlike surroundings.
Then, in two bursts—one 130,000 years ago
and the other 110,000 years ago—they were 
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unleashed on the wider world. 
Mitogenomic ancestral trees are made

by looking for typos in the sequences of ge-
netic “letters” in mitogenomes—places in
the dna where a single chemical base dif-
fers from one individual to another. Be-
cause mitogenomes do not recombine dur-
ing sex, these changes are all the results of
random mutations. By comparing mitoge-
nomes, it is possible to work out in what or-
der the mutations happened. And because
even random processes have measurable
averages, it is also possible to estimate
when a particular mutation arose.

Follow the branches of the human mito-
genomic tree back through time and they
converge on a group of mitogenomes
known as l0. This group is largely confined
to southern Africa. It is the characteristic
mitogenome of the Khoesan people, who
long predate the arrival in the area of both
Bantu from farther north in Africa and
Europeans from overseas. Dr Hayes and her
colleagues therefore gathered all of the ex-
isting versions of l0 that they could find,
and also collected 198 new ones, to bring to-
gether a total of 1,217 variants from which
they sought to refine the ancestral tree. 

With that information, and data about
where the samples were collected, maps of
how people who share l0 spread can be
constructed. And that is what Dr Hayes and
her colleagues did. The branches of their
new tree converge in time about 200,000
years ago. In space, they converge on
northern Botswana.

The tree also suggests that the l0 popu-
lation lived in one place for perhaps 70,000
years before part of it moved south-west,
and a further period of about 20,000 years
before another part moved north-east. This
suggestion of an isolated population that
underwent two outward migrations is sup-
ported by work by Dr Hayes’s collaborator,
Axel Timmermann of the Institute for Ba-
sic Science in Busan, South Korea. He is a

climatologist and has pieced together,
from paleogeographic and astronomical
evidence, a history of Makgadikgadi and its
surroundings. In particular, he has looked
at the effects on the climate there of the
shifts in Earth’s orbit and axial spin that
cause ice ages.

His conclusion is that for most of this
time Lake Makgadikgadi was surrounded
by desert, but that this encircling wall was
twice penetrated by green corridors along
which animals, people included, would
have been able to migrate. The first corridor
opened 130,000 years ago to the south-
west. The second, 110,000 years ago to the
north-east.

The mitogenomic and climatic data
thus seem to match. The south-western

dispersal would have carried the ancestors
of today’s l0 individuals into other parts of
southern Africa. In particular, it would ex-
plain the traces of habitation along South
Africa’s coast that date from shortly after.

It was the north-eastern dispersal,
though, that unleashed the children of
Makgadikgadi on the wider world. Their
descendants spread through what is now
Zambia and into the rest of Africa, inter-
breeding with people already living there,
including the descendants of y-chromo-
somal Adam, as they merged into the wider
gene-pool of humanity. Indeed, the history
of human nuclear genes resembles a web
more than it does a tree, which is one rea-
son Wilson sought the clarity of the mito-
genome in the first place. 
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It was hailed by many, including The
Economist, as a landmark result in

quantum computing. In September a
scientific paper appeared accidentally on
a nasa webpage. In it a team of research-
ers at Google described how they had
used a quantum computer to complete,
in three minutes, a calculation that
would have taken a classical machine
10,000 years to crunch through. This
feat, they claimed, marked the first de-
monstration of “quantum supremacy”—
using a quantum computer to tackle a
task unfeasible for a classical one. 

On October 23rd the paper reap-
peared, intentionally this time, in Na-
ture. But a few days before that some
researchers at ibm—which, like Google
and several other information-tech-
nology firms, including Intel and Micro-
soft, is also conducting quantum-com-
puting research—posted their own paper
to arXiv, an online repository. In it, they
cast doubt on Google’s claim.

The task that Google’s engineers
tested their machine with is called cir-
cuit sampling. It involves measuring the
outputs of randomly wired circuits made
of qubits, the quantum-mechanical
analogues of the classical bits that lie at
the heart of conventional computing.

In truth, circuit sampling is a toy
problem with little practical use. Google
picked it as a demonstration because it is
mightily difficult for a classical machine
to do at all, whereas a well-behaved
quantum computer finds it trivial. More-
over, the contest becomes exponentially
more unequal as the number of qubits in
the quantum machine goes up. 

Google used a 53-qubit machine. The

classical-computing yardstick against
which its performance was putatively
measured was Summit, a machine at Oak
Ridge National Laboratory that is, at the
moment, the fastest in the world. Goo-
gle’s engineers did not, however, actually
do the experiment. Rather, they arrived
at the figure of 10,000 years by extrapo-
lating from easier versions of the task.

Not so fast, said ibm—or, rather, not
so slow. The chief problem Summit faced
is that when simulating 53-qubit circuits
it would run out of memory. This means
that, were anyone actually trying to run
the simulation, they would have to use a
less memory-hungry but much slower
algorithm to do so. ibm pointed out that
Summit also has plenty of hard-disk
space. Although not usually counted as
memory, this could nonetheless be
pressed into service. Doing so, combined
with a few tweaks to the algorithm,
would, ibm’s engineers reckon, allow
Summit to breeze through the job in a
mere 2½ days. Therefore, according to
ibm, Google had not shown quantum
supremacy after all.

Technically, ibm is right. How much it
matters is another question. Two and a
half days is, after all, still about 1,200
times longer than 3 minutes. Second,
each extra qubit doubles the memory
required by a classical machine put up
against it. Adding just three qubits to
Google’s challenger machine would have
exhausted Summit’s hard disks. Quan-
tum computers do not face such explo-
sively growing demands. Google’s mach-
ine may not quite have crossed the
finishing line. But it has got pretty close
to doing so. 

Not so fast
Quantum computing

A challenge to a big result in quantum computing
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Modern civilisation is built on con-
crete and steel. Put the two together,

though, and you can generate a problem.
Reinforcing concrete with steel rods called
rebars is the basis of modern construction.
But because water gets in through tiny
cracks, the rebars rust. This causes them to
expand, widening the cracks and weaken-
ing the concrete. Hence such structures re-
quire constant attention and often have de-
sign lives of only 60-100 years. That is
pitiful compared with, say, the concrete
dome of the Pantheon in Rome—which
was completed in 125ad and still stands.

Various ways of delaying or preventing
concrete cancer, as this corrosion is known
colloquially, have been tried. These in-
clude recipes for concrete that is less per-
meable to water, and rebars made from
rust-resistant materials such as stainless-
steel or composites. Such approaches
work, but they can be expensive.

This may be about to change. Next year,
if all goes well, a pair of footbridges intend-
ed to be cancer-proof will open in Geelong,
a town 75km south-west of Melbourne,
Australia. These bridges, which will act as
prototypes for more than 150 others
planned for the expanding city, will be con-
structed using a novel approach that com-
bines glass-fibre and carbon-fibre rebars.
They will, though, cost about the same as
equivalent conventional bridges.

The new design is the brainchild of a
joint team of researchers from Deakin, a lo-
cal university, and Austeng, the firm con-
tracted to build the bridges. This team be-
gan with commercially available rebars

Two Australian bridges try to stand the
test of time

Civil engineering

Curing concrete
cancer

Eventually, about 50 millennia after
these events, some intrepid adventurers
crossed to Asia, took up residence there,
and thence spread to Australia, Europe and
the Americas. The dna of these travellers
was further changed by interbreeding with
at least two other species of human: Nean-
derthals in Europe and Denisovans in Asia.

Not everyone believes Dr Hayes’s ver-
sion of history. The further back the human
mitogenomic tree is traced, they point out,
the more uncertainty creeps into it, so fur-
ther investigation would be desirable. But
the mix of evidence, genetic and climatic,
that she and her colleagues present does
paint quite a plausible picture of the expe-
riences of one particular branch of modern
people’s ancient ancestors. 7

Ancient greek writings describe live-
stock eating seaweed, as do Icelandic

sagas. And, as the picture shows, sheep on
North Ronaldsay, in the Orkney Islands of
Scotland, still graze on the stuff. But that is
now seen as unusual. It may not be in the
future, however, as research conducted in
Australia and New Zealand suggests alga-
vory of this sort may reduce greenhouse-
gas emissions from stock animals.

The research in question is being co-or-
dinated by csiro, Australia’s main science
agency. The project is looking into mi-

crobes that inhabit the stomachs of rumi-
nants such as cattle and sheep. These bugs
transform those animals’ fibrous fare into
energy-rich molecules, some of which the
host animal is able to absorb and utilise.

One energy-rich molecule that is not
absorbed, though, is methane. Instead, the
animals belch it into the atmosphere.
Which is a problem, because methane is a
greenhouse gas that has a warming effect
28 times as powerful as carbon dioxide’s.
Since this loss of methane also deprives the
host of the energy therein, thus probably
reducing its growth rate, controlling meth-
anogenic bacterial activity in ruminants
looks like a beneficial twofer. 

The antimethanogenic powers of Aspa-
ragopsis, the seaweed in question, were
discovered in 2016 and experiments in-
volving it have been going on since then.
One of the latest, published in October in
the Journal of Cleaner Production, showed
that dairy cows eating a diet containing 1%
Asparagopsis produce only a third of the
methane belched by cows on seaweedless
diets. Since a cow has about the same
greenhouse effect as a car, cutting the
emissions of even a portion of the world’s
1.5bn cattle would bring great benefit. Fur-
thermore, according to Michael Battaglia,
who directs csiro’s agriculture and global
change programme, soon-to-be-published
work shows that seaweed-fed beef cattle
grew, as predicted, faster than their sea-
weedless confrères.

The methane-diminishing effect of As-
paragopsis is caused by a compound called
bromoform, in which the algae are rich.
Bromoform blocks one of the enzymes that
methanogens use to create the gas. The ob-
vious solution to the problem might there-
fore seem to be to add this chemical di-
rectly to animal feed. That might work in

principle (no one has yet tried), but in prac-
tice would require a lot of safety trials and,
if those came back positive, a change in the
regulations. It would also risk a backlash by
consumers, who might perceive adding
bromoform as adulteration of some sort.

The alternative is to cultivate seaweed,
rather than gathering it from the wild, in
order to provide the quantities that will be
needed if the idea of adding Asparagopsis to
feed becomes popular. And New Zealand’s
government is proposing to do precisely
that. It has just made money available for
people who hope to develop ways to farm
Asparagopsis. Exactly how this will work
remains to be seen. But the idea of adding a
new crop to the world’s agriculture, and a
marine one to boot, is intriguing. 7
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2 made from carbon-fibre composite. Al-
though these are as strong as steel ones,
they are expensive. They are, therefore,
most often used in specialist structures
such as buildings to house mri hospital
scanners, where electromagnetic interfer-
ence from metal can cause problems.

To get around this the team have worked
out how to minimise cost by using carbon-
fibre rebars only where strictly necessary.
In other places they use glass fibre, which is
cheaper. The result is a frame that acts as a
skeleton for precast concrete sections
which can then be assembled into a bridge.

According to Mahbube Subhani, one of
the researchers at Deakin, a three-metre-
long version of such a section has just been
tested and has passed local building codes.
The group is now pressing ahead with the
first of the ten-metre sections needed to
construct the bridges themselves. 

The new castings are, as was hoped,
both stronger and lighter than steel-rein-
forced concrete. Tests showed that the pro-
totype’s load-carrying capacity was 20%
better, even though its cross-section was
15% smaller. Production costs are “a little
bit higher”, Dr Subhani admits. But in the
long run, he says, the bridges will work out
cheaper because they should last for at
least 100 years without any maintenance
being required. 

They will also be more environmentally
friendly, for the concrete surrounding the
skeleton is unconventional, too. Normal
concrete is bound with Portland cement,
which is made by roasting a mixture that
includes limestone (calcium carbonate).
This process drives off carbon dioxide, a

greenhouse gas, and cement-making is a
big source of such emissions. 

Geelong’s bridges, by contrast, will be
made with geopolymer concrete. This uses
cement made from a different mixture of
ingredients, including furnace fly-ash,
which do not release carbon dioxide when
being processed. 

Further down the line Deakin’s re-
searchers are looking into making rebars
out of basalt, an abundant volcanic rock, by
melting it and extruding it into fibres. That

could provide a cheaper and greener alter-
native to carbon fibres, which are usually
made from oil-based polymers. Some com-
mercial basalt-fibre composites are already
available, but the team think they can im-
prove the performance of such fibres fur-
ther, by adding other materials. 

Coincidentally, one of the ingredients
of the Pantheon’s concrete dome is pumice,
another volcanic rock. Whether basalt-fi-
bre concrete will similarly stand the test of
time only future architects will know. 7

What have the Romans done for us?

In november 2015 a team of psycholo-
gists led by Jean Decety of the University

of Chicago published an unexpected find-
ing. Based on an experiment involving col-
oured stickers (trinkets valued by the chil-
dren who took part) they concluded that
youngsters living in religious households
are less generous than those who dwell in
non-religious households. Many news out-
lets, including The Economist, reported this
result—precisely because it was so surpris-
ing. It turns out, though, that it was wrong.
In August Current Biology, the journal
which published the original paper, pub-
lished a retraction, saying:

An error in this article, our incorrect inclu-
sion of country of origin as a covariate in
many analyses, was pointed out in a corre-
spondence from Shariff, Willard, Muthuk-
rishna, Kramer and Henrich. When we
reanalysed these data to correct this error,
we found that country of origin, rather than
religious affiliation, is the primary predictor
of several of the outcomes.

Still an interesting result, then. But not
what had originally been claimed. Trans-
lating the retraction’s jargon, Dr Decety and
his colleagues were confessing to the fact
that the numerical codes they had assigned
to the various countries involved in the
study (1=usa, 2=Canada and so on) had
been incorporated by accident into the cal-
culation, and had thus thrown the result
out of whack. 

The road to this retraction shows both
what is good and what is bad about the way
the modern scientific method works. The
good is that the error was exposed, and has
been acknowledged by the paper’s authors.
The bad is that it took four years for the re-
traction to happen.

The error was originally spotted by
Azim Shariff, a psychologist at the Univer-
sity of British Columbia, in Canada. Dr Sha-

riff read Dr Decety’s paper and noted that its
findings clashed with many of his own ob-
servations. These suggested that a reli-
gious upbringing increased kindness to-
wards others, rather than decreasing it.
That led Dr Shariff to ask Dr Decety for his
data so that he, Dr Shariff, could analyse
them in detail to try and work out why their
conclusions clashed. Dr Decety obliged. Dr
Shariff discovered the coding error. And,
based on that discovery, he reported his re-
sults in Current Biology in August 2016.

Current Biology’s publishers, Cell Press,
felt that was enough. The original mistake
was in the public domain and everyone
could now get on with life. It did, though,
mean that Dr Decety’s paper remained in
the literature, possibly confusing those
who had not read Dr Shariff’s. And that was
the case until a new, unrelated paper, pub-
lished by Nature in March, drew attention
to Dr Decety’s work and created an outcry
on social media for the matter to be ad-
dressed. A few months later, after discus-
sion with Dr Decety, Current Biology retract-
ed the paper.

It is often observed that news media are
keen to publicise extraordinary-sounding
results, but lose interest in subsequent
work—and actually ignore retractions.
There is truth in that, though it is also true
that journals often fail to draw attention to
such matters. Whatever the reason, ac-
cording to a report that came out in Psychol-
ogy Today in September, though more than
80 publications reported on the original
findings, Dr Shariff’s follow-up was cov-
ered at the time by a mere four outlets. 

The happy ending is that Dr Decety has
spent the intervening period collecting yet
more data on the matter, and that he and Dr
Shariff are now collaborating to analyse
those data. When they publish, we will en-
deavour to cover it. 7

The scientific method has come under scrutiny. But it works. Eventually
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Anew trend swept through East Ger-
many’s underground art scene in the

1980s: window blinds. Called “Rollos” in
German, these foldable, commercial blinds
were an instant hit as an alternative to tra-
ditional canvases. They were cheap and
widely available, an important consider-
ation in a pinched socialist economy. They
were visually interesting, and fun to paint
on. And, crucially, they were perfect for
evading censors.

Artists painted on Rollos, then unfold-
ed them in spontaneous group shows in
churches or homes. Then they stashed
them away again before the authorities
could intervene. After the Berlin Wall fell in
November 1989, the flimsy material re-
mained popular, capturing, as it seemed to,
the mood of upheaval and transience.
Some artists hoarded blank Rollos, utilis-
ing them long after the German Democratic
Republic (gdr) expired. 

Rollo art is one of many bold creative ex-
periments that undercut the gdr’s reputa-
tion as a desert of dour Socialist Realism.

Long derided as the obsolete propaganda of
a collapsed state, gdr-era art is now experi-
encing a revival. Several major shows have
introduced it to a wider audience; prices
for some artists are rising. Alongside
names that were already celebrated in the
socialist era, less well-known aspects of
East Germany’s creative legacy are belated-
ly winning attention. It helps that the gdr’s
rebels, especially its female artists, tackled
issues that continue to be relevant: surveil-
lance, gender inequality, self-discovery
and sexual liberation. Their subversive and
often humorous paintings, performances,
prints, collages and texts have lost none of
their provocative power.

“Making art ourselves, that was a life-
line,” says Gabriele Stötzer, one of the gdr’s
most radical writers and artists, from her
home in the East German city of Erfurt. “Art
needs a public, and we were at least our
own public.” As a young woman, Ms Stötzer
was imprisoned for signing a petition in
support of Wolf Biermann, a dissident
singer. After her release, she says, she was
no longer afraid of anything. She ran an un-
derground gallery, which was shut down by
the Stasi. All around her, she saw her fellow
artists being silenced, exiled, driven to de-
pression or suicide. Through art, she re-
minded herself that she existed. She made
her own clothes, and her own plates and
cups. She covered herself with ketchup and
pressed herself against a wall, “just to leave
a trace, just to see that I am here.” 

Together with other women, she experi-
mented with film, photography, perfor-
mance, concertina books and Rollos. In
1989 she helped storm the Stasi’s local
headquarters in Erfurt, preventing its
goons from destroying their surveillance
files. She knew the building, having been
held in solitary confinement and interro-
gated there. “These days I’ve been rehabili-
tated a bit,” Ms Stötzer says wryly. “As an
artist, I now have one show after another.” 

For many, such recognition was a long
time coming. After Germany reunified in
1990, it was not just state-supported artists
from the gdr who found themselves adrift.
Many alternative spirits also struggled to 

East German art
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adjust to the West’s competitive, individ-
ualistic art market. “They thought, ‘Now
our time has come.’ But no one was inter-
ested in these artists,” says Hilke Wagner,
director of the Albertinum museum in
Dresden. The Albertinum hosted the gdr’s
official art exhibitions and collected estab-
lished artists. One museum consistently
bought East German avant-garde art before
and after the Wall fell: the Brandenburg
State Museum of Modern Art (blmk),
which has sites in Cottbus and Frankfurt an
der Oder. Here, in provincial cities close to
the Polish border, on the political and cul-
tural margins, curators were freer. 

Now Brandenburg is reaping the re-
wards of saving treasures that others ne-
glected. “I don’t even want to put this gdr
label on everything. We look at it as art,”
says Ulrike Kremeier, the blmk’s director.
On a recent tour of one of its buildings, the
Dieselkraftwerk in Cottbus, she proudly
gestured at rooms filled with big, vibrant
Rollos. Four by Angela Hampel show a se-
quence of falling women. Another, by Sa-
bine Herrmann, depicts a woman kneeling
and bowing her head as if to shake out her
hair. The museum owns a unique collec-
tion of gdr-era photography, as well as its
trove of Rollos. It bought early paintings by
A.R. Penck and Neo Rauch, now known
around the world, and works by women
such as Ms Stötzer, Cornelia Schleime, Do-
ris Ziegler and Sigrid Noack. 

Walls have eyes
These days, glitzier institutions borrow
from this hoard. Works by Ms Stötzer are on
loan at the Galerie für Zeitgenössische
Kunst in Leipzig. Other pieces are due to be
shown in an exhibition at the Albertinum
next year. Word has spread farther afield,
too. In 2018 a team from the Museum of
Modern Art in New York visited Cottbus to
study the collection. Female artists from
countries behind the Iron Curtain, includ-
ing the gdr, are at the heart of a show at the
Wende Museum in Culver City, California,
which opens on November 10th (the day
after the Wall fell). Susanne Altmann, the
curator, says these women took aesthetic
as well as political risks: “To paint on film,
to paint on photos, to paint on Rollos, these
are all aesthetic transgressions that re-
quired a lot of courage.” 

The resulting work reflects the repres-
sive circumstances of its creation. When
Ms Schleime was banned from exhibiting
her paintings and drawings, she turned to
performance art, using her own body as
material. She stripped naked and painted
eyes on herself. She wrapped herself in
wire. “You can’t tear the body off a wall”, she
commented, “the way officials once tore
down a drawing of mine.” A certain prag-
matism is also characteristic of the era.
Christine Schlegel, whose colourful Rollos
feature at the Wende Museum, initially

started painting on window blinds to en-
liven her child’s bedroom, says Ms Alt-
mann. When she left for the West, she took
her Rollos with her. 

Yet despite this bygone historical con-
text, many of these works feel surprisingly
timely. A photo of Ms Schleime covered
with painted-on eyes could be a comment
on privacy and exposure in the internet
age. Annemirl Bauer’s “Untitled (Woman
and Child behind Bars and Barbed Wire)”,
painted on a discarded wardrobe door in
1985 (see previous page), is reminiscent of
latter-day images of migrant families de-

tained at the American border. In Cottbus
experimental photography from the 1980s
was recently juxtaposed with a new series
of photos of former neo-Nazis having their
tattoos removed.

The gdr’s rebel artists show no signs of
quietening down. A Rollo that Ms Hampel
painted in 2010 presents a defiant, red-
haired woman reaching out as if to warn
the viewer. Decades after reunification, she
continued painting on the blinds. She no
longer needed to outfox censors; she had
simply grown fond of the Rollos, everyday
objects that could be turned into art. 7

Jaballa matar was a businessman and
dissident in Muammar Qadaffi’s Libya. In

1979 he fled to Cairo with his family. One af-
ternoon in 1990, when his son Hisham was
19 and studying in London, Jaballa was
“kidnapped, bundled into an unmarked
airplane and flown back to Libya. He was
imprisoned and gradually, like salt dissolv-
ing in water, was made to vanish.”

Jaballa has been missing ever since, an
absence that has been the central preoccu-
pation of Hisham Matar’s work. He wrote
about it in “The Return” (2017), which
chronicles a journey to the country of his
birth and his attempt to trace his father
(who may yet be alive), or to find out what
happened to him (more likely, he was one
of the estimated1,270 victims of the massa-
cre at Abu Salim prison in 1996).

“The Return” won a Pulitzer prize, but in
terms of Mr Matar’s questions, it comes up
empty-handed, the answers remaining
elusive. “A Month in Siena”, a slim bewitch-
ing meditation on art, history and the rela-
tionship between them, offers some of the
resolution that its author is still seeking, if
not in the form he originally hoped for.

Mr Matar’s pilgrimage to Siena and his
quest to unravel the disappearance are not
as unrelated as they may at first seem.
Around the same time that he “lost” his fa-
ther, and “for reasons that still remain un-
clear to me now”, he writes, “I began to visit
the National Gallery in London every day
during my lunch break.” He became fasci-
nated by the work of Duccio di Buonin-
segna, a Sienese painter, whose “Annuncia-
tion” and “Jesus Opens the Eyes of a Man
Born Blind” are in the gallery’s collection.
For Mr Matar, Duccio was a gateway to the
rest of the Sienese School, which emerged
in the 13th century and lasted into the 15th,
and which stands apart from other con-
temporary movements, “neither Byzantine
nor of the Renaissance, an anomaly be-
tween chapters, like the orchestra tuning
its strings in the interval”. 

The Tuscan city of Siena itself appeals to
Mr Matar for having favoured civic rule at a
time when many other Italian city-states 

Painting and life

Art therapy

A Month in Siena. By Hisham Matar.
Random House; 126 pages; $27. Viking; £12.99

From Tripoli to Tuscany

A writer seeks solace—and answers—in frescoes
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were controlled by the Catholic church or
the aristocracy. The paintings that he tra-
vels to Siena to see, during the sojourn of
his title, reflect this context. They are the
three frescoes by Ambrogio Lorenzetti that
were commissioned for the Palazzo Pub-
blico (town hall) in 1338: “Allegory of Good
Government”, “The Effects of Good Govern-
ment” (see previous page) and “The Effects
of Bad Government”. Mr Matar goes repeat-
edly to the Palazzo Pubblico to look at the
frescoes, admiring their celebration of civil
society. Besides their political import, vis-
iting them is an opportunity “to grieve
alone, to consider the new terrain and to
work out how I might continue from here”.

He takes Italian lessons, cooks himself
baby artichokes, befriends a Jordanian who
has lived in the city for 30 years; he ob-
serves the “sex on the surface of every-
thing” that is particular to Italy but remi-
niscent of Libya. He considers his wife,
who will probably never meet his father,
overlaying the history of art onto the pre-
sent in the manner of John Berger or Teju
Cole, two similarly associative writers.

There are ambulatory musings on the
fabric of cities and the rips in it, as when Mr
Matar uses the anti-Semitism and Islamo-
phobia unleashed by the Black Death to
hint at today’s politics. The result is an in-
tensely moving book, at once an affirma-
tion of life’s quiet dignities in the face of
loss, and a portrait of a city that comes to
stand for all cities—which exist, Mr Matar
postulates, to “render us more intelligent
and more intelligible to each other”. 7

In an episode of “Downton Abbey”, Mag-
gie Smith’s character, Violet Crawley, ex-

presses horror at the brisk march of inno-
vation. “First electricity,” she complains,
“now telephones; sometimes I feel as if I
were living in an H.G. Wells novel.” It is an
apt line, for Wells (1866-1946) believed that
modernity presented a “bristling multi-
tude” of problems—and that fiction was
the best medium through which to exam-
ine them. Combining a gift for shrewd so-
cial commentary with far-reaching proph-
ecy, he foresaw inventions such as
television and air-conditioning, as well as
coining the terms “war of the worlds”,
“atomic bomb” and “time machine”.

Yet despite his blazing intuitions and
his sense of the darker repercussions of
technological progress, Wells is now an
unfashionable figure. Virginia Woolf
lumped him together with Arnold Bennett
and John Galsworthy as drab “material-
ists”— writers prosaically interested in the
fabric of the world, rather than the inner
life. That judgment caught on. Today only a
few of Wells’s books are much read, and
they are studied more often than enjoyed.
His style, shaped by a mission to educate,
can seem pedantic. Readers balk at his pas-
sion for eugenics, attitude to what he called
“the inferior races” and tendency to trivial-
ise women. A glut of biographical material
has suggested that he was a petulant ego-
maniac who treated personal relationships
like experiments. 

In “Inventing Tomorrow”, Sarah Cole of
Columbia University sets out to reclaim
Wells as a visionary and a radical. Without
denying his flaws, she characterises him as
a “global thinker”, and her dense, ultimate-
ly rewarding book shows the grand sweep
of his interests and erudition. Ms Cole does
not dwell on the details of his biography—
the suburban childhood in a bug-infested
house in Kent, or his being judged, at 13, too
unrefined to be an apprentice to a draper.
Instead she concentrates on his ideas: on
the importance of scientific education, the
hazards of genetic engineering, the violent
wastefulness of Western culture, nuclear
proliferation, and the need to eradicate na-
tional identity and launch a socialist
world-state, in which everyone would
speak a single language. 

Wells was sure that imaginative litera-
ture had a crucial role to play in public con-
versations about these subjects. Yet for a
book that seeks to present him as a writer
deserving a mass audience, “Inventing To-
morrow” is sometimes hard going. Ms
Cole’s own phrasing can be opaque. She ap-
plauds Wells’s novel “Ann Veronica” for the
“jouissance it purveys” and “The Island of
Doctor Moreau” for the “hybridity it literal-
ises”, and refers to his work being “washed
by waves of violence and decimation”. 

Still, she succeeds in calling attention
to the expansiveness of Wells’s thinking.
And she investigates neglected areas of his
writing, among them the pacifist pam-
phlets he produced during the first world
war; she is especially enthusiastic about
lesser-known novels such as “Mr Britling
Sees It Through” (1916), which pictures the
impact of conflict on non-combatants, and
the heftily philosophical “The World of
William Clissold” (1926). Some of Wells’s
ideas and personal traits were certainly re-
barbative, but he emerges from this wide-
ranging account as a passionate and persis-
tent advocate of social change, and of liter-
ature’s capacity to shape it—driven as he
was by the belief that modern life is a “race
between education and catastrophe”. 7

Literary posterity

War of the words

Inventing Tomorrow: H.G. Wells and the
Twentieth Century. By Sarah Cole.
Columbia University Press; 392 pages; $35
and £27

The lakota, a division of the Sioux na-
tion, were long dismissed as “a foil of

the American condition”. Like other Native
Americans, writes Pekka Hamalainen of
the University of Oxford (also the author of
“The Comanche Empire”), they were seen
as the helpless “victims” of Manifest Desti-
ny—foes of the Lewis and Clark expedition,
General Custer’s nemesis, the martyrs of
the Wounded Knee massacre. 

In “Lakota America”, a comprehensive
history of the tribe, Mr Hamalainen por-
trays them as trailblazers of empire, and
forceful actors in the power games of North
America. Far from fleeing the onslaught of
civilisation, the Lakota’s hot pursuit of bea-
ver and buffalo drew colonial traders into
the West in their wake. Over 200 years they
morphed from trappers wielding stone
axes along the Mississippi to “the pirates of
the Missouri”, exacting tolls on commer-
cial river traffic, and then to nomad war-
lords of the Great Plains.

The Lakota and American empires were
similar. The Lakota had their own version
of Manifest Destiny through their hold on
the Black Hills (in what became South Da-
kota and Wyoming), which they believed to
be the birthplace of humanity. “The Myste-
rious One has given us this place,” says a
chieftain in an origin myth, “and now it is
up to us to try to expand ourselves.” In fact,
the Black Hills had been seized from other
tribes through conquest. “In this we did
what the white men do when they want the
lands of the Indians,” said a Lakota repre-

American history

Dual destiny 

Lakota America. By Pekka Hamalainen.
Yale University Press; 544 pages; $35 and £25
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Johnson Don’t fear the Writernator

Computer-generated writing will never replace the human kind

Many people will be familiar with
automated writing through two

features of Gmail. Smart Reply proffers
brief answers to routine emails. If some-
one asks “Do you want to meet at 3pm?”,
Gmail offers one-click responses such as
“Sure!” More strikingly, Smart Compose
kicks in as you write, suggesting endings
to your sentences. Both are not only
rendered in flawless English; they often
eerily seem to have guessed what you
want to say. If someone sends bad news,
Smart Reply might offer “Ugh.” 

The New Yorker’s John Seabrook re-
cently described a more powerful ver-
sion of this technology, called gpt-2,
which can ably mimic his magazine’s
style. Such systems use a digital network
of billions of artificial “neurons” with
virtual “synapses”—the connections
between neurons—that strengthen as
the network “learns”, in this case from 40
gigabytes-worth of online writing. The
version Mr Seabrook tested was refined
with back-issues of the New Yorker.

The metaphor of the brain is tempt-
ing, but “neurons” and “synapses” de-
serve those scare-quotes. The system is
merely making some—admittedly very
sophisticated—statistical guesses about
which words follow which in a New
Yorker-style sentence. At a simple level,
imagine beginning an email with “Hap-
py…” Having looked at millions of other
emails, Gmail can plausibly guess that
the next word will be “birthday”. gpt-2
makes predictions of the same sort.

What eludes computers is creativity.
By virtue of having been trained on past
compositions, they can only be deriv-
ative. Furthermore, they cannot conceive
a topic or goal on their own, much less
plan how to get there with logic and style.
At various points in the online version of
his article, readers can see how gpt-2

To compose meaningful essays, the
likes of gpt-2 will first have to be inte-
grated with databases of real-world
knowledge. This is possible at the mo-
ment only on a very limited scale. Ask
Apple’s Siri or Amazon’s Alexa for a sin-
gle fact—say, what year “Top Gun” came
out—and you will get the answer. But ask
them to assemble the facts to prove a
case, even at a straightforward level—“Do
gun laws reduce gun crime?”—and they
will flounder.

An advance in integrating knowledge
would then have to be married to another
breakthrough: teaching text-generation
systems to go beyond sentences to struc-
tures. Mr Seabrook found that the longer
the text he solicited from gpt-2, the more
obvious it was that the work it produced
was gibberish. Each sentence was fine on
its own; remarkably, three or four back to
back could stay on topic, apparently
cohering. But machines are aeons away
from being able to recreate rhetorical and
argumentative flow across paragraphs
and pages. Not only can today’s journal-
ists expect to finish their careers without
competition from the Writernator—
today’s parents can tell their children
that they still need to learn to write, too. 

Aside from making scribblers redun-
dant, a common worry is that such sys-
tems will be able to flood social media
and online comment sections with
semi-coherent but angry ramblings that
are designed to divide and enrage. In
reality, that may not be much of a depar-
ture from the tenor of such websites
now, nor much of a disaster. Perhaps a
flood of furious auto-babble will force
future readers to distinguish between
the illusion of coherence and the genu-
ine article. If so, the Writernator, much
like the Terminator, would even come to
do the world some good.

would have carried on writing Mr Sea-
brook’s piece for him. The prose gives the
impression of being human. But on closer
inspection it is empty, even incoherent.

Meaningless prose is not only the
preserve of artificial intelligence. There is
already a large quantity of writing that
seems to make sense, but ultimately
doesn’t, at least to a majority of readers. In
1996 Alan Sokal famously submitted a
bogus article to a humanities journal, with
ideas that were complete nonsense but
with language that expertly simulated
fashionable post-modernist academic
prose. It was accepted. Three scholars
repeated the ruse in 2017, getting four of 20
fake papers published. Humans already
produce language that is devoid of mean-
ing, intentionally and otherwise. 

But to truly write, you must first have
something to say. Computers do not. They
await instructions. Given input, they
provide output. Such systems can be seed-
ed with a topic, or the first few paragraphs,
and be told to “write”. While the result may
be grammatical English, this should not be
confused with the purposeful kind. 

sentative in 1851. They frequently drove oc-
cupiers from their homes and forced oth-
ers into quasi-serfdom. 

Unlike European settlers, however, the
Lakota did not segregate other peoples, ab-
sorbing native and European allies into
their kinship system through adoption or
marriage. And unlike the United States,
when they conquered they did not claim
the land itself but its resources, imposing
control over buffalo, water, food and peo-
ple. By 1876 their territory stretched from
Kansas to the Canadian border, and from
the Mississippi to the Rocky Mountains.

Time and again, outside powers were
forced to accommodate them. The Lakota
were adept at playing the wasicus [white
men] against each other. In the 18th cen-
tury’s swirl of colonial rivalries, they and
their allies parlayed loyalties into guns and
used them to fight opposing tribes. Covet-
ing their hold on the Missouri trade in bea-
ver pelts, and “because of their immense
power”, President Thomas Jefferson want-
ed Lewis and Clark to win their allegiance.
Even with the advent of the reservation
system, the Lakota were not boxed in. They
flouted reservation borders, believing they

had sovereignty wherever the buffalo
roamed. They used a treaty conference to
claim lands that did not belong to them. 

But Lakota power was brittle. Their em-
pire was built on unsustainable resources
such as the declining buffalo population.
After the United States decimated that spe-
cies in the late 19th century, the Lakota fell
rapidly. They had to rely on food handouts;
the army confiscated their horses and
guns. Still, while there was no escaping the
flood of American “progress”, Mr Hamalai-
nen shows that, for a time, some indige-
nous tribes surfed the crest of the wave. 7


