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C R I T I C A L FOCUS
Brian J. Ford

Ten Years and Counting
Since debuting a decade ago, this column has provided a refuge for revolutionary ideas,
unasked questions, and microscopical insights that apply to today's scientific problems.
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Late in 2009, my wife Jan and I were at the En Plo Cafe Restaurant,
nestling below the Gate of St. Nikolaos on the Greek island of Corfu
(Kerkira), when the timely idea of writing a new column came up. Within
weeks the proposal for this column arrived from Chicago.

the Duke of Kent attended, and Prince William gave
us an address: “My generation will have to engage
with science more fully, perhaps, than any that has
preceded it. It will be through science, after all, that
the world will meet and overcome the challenges of
climate change, food security, water scarcity and pandemic disease.” I knew that our grasp of what the microscope reveals would be pivotal, and was amused
when Princess Anne came to look at the Mesolens
instrument devised by Brad Amos and Es Reid and
said it was “a remarkable piece of kit.” Microscopes
are. It was such an auspicious occasion that I made it
the subject of the Evening with Brian presentation at
Inter/Micro that year, and so it became the topic for the
first Critical Focus published in 2010. I have known all
the Royal Society presidents since the 1960s and was
recently discussing my Leeuwenhoek research with
the latest incumbent, Venkatraman Ramakrishnan, in
the presidential rooms of the Society in central London. The Royal Society seemed the perfect topic to
start a regular series of articles.
MEDIA MEDIOCRITY

At the State Microscopical Society of Illinois awards dinner during
Inter/Micro 2019, I reminisced about the start of Critical Focus a decade
ago with the journal’s editor, Dr. Gary Laughlin (right). Since then, the
column has totaled 226,121 words and 454 pictures.

triguing email arrived from the editor, Dr. Gary
Laughlin: “Might you be interested in contributing
a regular section in The Microscope?” he asked. “We
have had ‘Diffraction Lines,’ ‘Diatoms,’ ‘Forensic Microscopy,’ and a few others. I could invite you to write
such a column and grant you the space in each issue to
do it.” I told Jan. She said how curiously well timed it
was. Gary’s prescient post wound up with the words:
“What do you think?” so I wrote at once to tell him.
That was how, 10 years ago, Critical Focus was
born. The inaugural column marked the 350th anniversary of the Royal Society. I had attended the convocation that marked this illustrious birthday. The
Queen, the Duke of Edinburgh, the Princess Royal and
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Back in 1967, I had first written in Medical News on
the problems of creating new life forms in vitro. That
pioneering article had been titled “Reconstitution,
but not Creation” and recent research made it worthwhile to revisit the subject for the next article. I had
always been perplexed by the way microbes are portrayed in the media; they are a subject that producers
know nothing about, and my new column seemed the
ideal place to continue my campaign for living cells
to feature in television programs. Networks like the
BBC show you everything from bristle-cone pines to
great white sharks, but never manage to do justice to
microbes. They have even tried to replicate the experiments with early microscopes, which I have demonstrated, yet — for all their technical expertise — they
cannot get it right. Next was my “Good Guide to Bad
Lectures.” People have said very kind things about
my presentations, though they don’t realize how poor
they once were. There is a kind of Darwinism in one’s
lecturing style; the ill-adapted aspects fall by the evolutionary wayside as the years tick by, which is why
old lecturers are generally better than young ones.
The year 2011 marked the 30th anniversary of my
discovery of the world’s first microscopical specimens,
which had been sent to London by Leeuwenhoek between 1674 and 1686 and had never been investigated
by microscopists. This is one of my research programs
that is most regularly plagiarized. After my discovery
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had been announced and was all over the press, the
Museum Boerhaave Museum in the Netherlands arranged an exhibition of the specimens for the Science
Museum in London, and even produced an exhibition
booklet, all of it without the slightest acknowledgement of where their information came from. I visited the Boerhaave in Leiden and teased them about
it. Their author signed a copy of the booklet for me
and apologized. Yet last October they did it again in
a joint venture between the Boerhaave museum. the
Royal Society, Cambridge University and the Max
Plank Institute, issuing a statement that they had just
“reunited Leeuwenhoek’s specimens with his microscope” and taken photos with it, while a Royal Society spokesman stated that this was a “heart-stopping
moment.” They side-stepped hundreds of published
items (including two books) and repeated references
in Wikipedia and insisted that this had now been done
“for the first time.” Not one of their statements is true.
These examples show how desperate academics can
be in their quest to find something new.
In my next column I looked at the potential prospects for in vitro cultured meat, and revealed the writer from whom Churchill had stolen the ideas on the
subject that he claimed as his own, and next reviewed
Charles Darwin and disclosed how many people had
written about evolution before his time. Darwin was
an excellent writer of popular books and, when I organized a conference about him at his residence south
of London, my much-respected friend Stephen Jay
Gould (who was to pass away in 2002) flew over to
deliver an unforgettable speech. Charles Darwin was
also a capable microscopist, but he was disloyal to
those who helped him advance his ideas on evolution,
and most of the claims made for his unprecedented
insights are hogwash.
I followed this article with a look back at my research into blood coagulation, dating from 1965, and
then marked the 50th anniversary of my election as
a Fellow of the Royal Microscopical Society — little
knowing that I would soon be granted their highest
award of Honorary Fellowship. My writings are always checked by my wife Jan, who has a rare touch
of genius when it comes to spotting infelicities that
others might miss, and my editor here at The Microsocope, Dean Golemis, is the most diligent and particular
I have ever known. The ideas we share have often led
to abstruse obscurities re-emerging in an intelligible
fashion, and you need to know that the articles result
from that process of sifting by more insightful eyes before they land on the printed page.
Many in academia like my freewheeling approach;

Stephen Jay Gould (left) was a good friend and a loyal colleague, and
when I organized a meeting at Charles Darwin’s house, he insisted on
flying over to speak. He and I reviewed Darwin’s microscopical research.
Darwin, however, was far from the originator of evolutionary theory.

it’s how science was always meant to be. Current science is an industry — a racket. My science is new. I
want to see real objective multidisciplinary science, not
the covetous rivalry, the endless plagiarism, and the
ability to exaggerate the smallest findings in the quest
for more and more money. The approach I embrace is
founded on challenging received truths through the insights of the microscopical universe that surrounds us,
and which makes us whom we are. I am not so much
interested in the unanswered questions, as in those
that have yet to be asked. My column was the perfect
place, not just to review research, but to document
some examples of the revolutionary ideas which my
alternative approach provides. Since my teens, I had
reflected on how annoying it was that you couldn’t
download the contents of someone’s mind before they
died, so that their insights were on file in case future investigators might find them useful. Indeed, in my book
Genes, the Fight for Life (1999) are included a number
of my provisional theories so they became immortalized in the permanence of print. Clearly, Critical Focus
now offered the perfect opportunity to revise the way
in which we looked at a great range of current problems. It offered a refuge for unexpected new ideas that
had a select audience of knowledgeable specialists.
The problem with announcing something startling is
that it claims headlines and consumes more time than
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Dining at Gonville & Caius College in Cambridge in the great days of its
Fellowship was a tradition, and the conversations were wide-ranging.
The variety of academics at these gatherings meant there was always a
wise voice to comment on a topic, which could sometimes help me plan
for a Critical Focus article.

last three in that list. At the time, the college president
was Sir Sam Edwards, formerly head of the Science Research Council in London. He and I discussed several
of the topics coming along for Critical Focus, and I valued his company enormously.
Because my multidisciplinary perspective looks at
life through the microscope, the next in the series set
out to document how thinking about single cells had
provided a possible answer to spontaneous human
combustion. This phenomenon has conventionally
been put down to dissolute living (and alcoholism)
even though ethanol-infused flesh is not inflammable,
and some of the victims had drunk no alcohol at all.
How would living cells view the problem? I knew that
ketosis changes metabolism, so that acetone is produced as a metabolic end product. And so I carried
out some experiments and showed that, when infused
with acetone instead, tissues become highly inflammable. For the first time we had a possible explanation
for the phenomenon — and, after my research was
published, we had a stream of film crews from stations
like the Discovery Channel to follow up the work.
WATERED DOWN THEORY?

Sir Sam Edwards (left) was chairman of the Science Research Council
in London. He had worked on electron microscopy and was a fund of
knowledge in so many fields. We would often dine together and discuss
innumerable aspects of science. Everyone needs a mentor like Sam.

it is worth. What I needed was a medium of record,
without the problems of too much publicity. Critical
Focus proved to be perfect. The articles appear online,
available to all, but with no hashtag anywhere in sight.
I was a dining member at Gonville & Caius College
at the University of Cambridge, where William Harvey, who discovered the circulation of the blood, had
graduated, as had John Venn (of Venn diagram fame),
Francis “DNA” Crick, Howard Florey (penicillin researcher), and the late Stephen Hawking. I knew the
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It was also the single cell that had given me new
insights into the way dinosaurs must have evolved.
We can calculate the energy that a dinosaur’s muscle
cells would expend in holding up its lengthy neck and
elongated tail as the conventional models dictate. The
results are interesting: half the daily consumption of
food would be consumed in lifting the tail, the other
half being burned by the muscle cells supporting the
neck — leaving nothing to fuel the dinosaur’s body —
so the buoyancy of an aquatic environment becomes a
logical imperative. My aquatic dinosaur model is the
only answer that works, the only way we can account
for their shallow footprints in mud, and how these
leviathans could copulate. I postulated that much of
the land must have been covered with shallow water, and a team of leading paleoclimatologists based
in Denver agreed. Their standard models for that era
were confusing and didn’t fit the facts, whereas my
shallow-water climatic construct solved all their problems. Point proven. That did little to discourage dyedin-the-wool paleontologists from berating me heartily
across social media. They still do. Meanwhile, the second edition of my book on the aquatic theory has just
been published in New York.
I had previously postulated that humans evolved
as scavengers of flesh brought down by predatory
mammals, which also explains the origin of the doTHE MICROSCOPE 67 (2019)
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mestic dog. Substantiation of my theories came from
microscopical traces visible on the bones left behind by
our earliest predecessors, so I devoted my next column
to this revolutionary theory. African hunters still take
meat cut from prey brought down by lions, a surviving example of what I had proposed. I then reviewed
the life of Robert Hooke, whose original work I had
studied in London, with a passing smile at the painting of that great man reproduced on the cover of his
biography that proved to be of the wrong person. Then
I told the secret story of snow (including my discovery
of perhaps the first microscopical study in the history
of Western science: a snowflake published in 1555).
Antibiotic resistance was always in the news, and I
expounded on the rise and fall of penicillin, revealing
that the first-ever paper on penicillin had not been on
its use as a therapeutic agent but on the problem of
antibiotic resistance. I argued that it is not the over-use
of antibiotics that causes the problems we now face,
but underuse — they should never be prescribed until
sensitivity has been proved. Then we looked at microscopical myths, before turning to the troubling topic of
death. What we call death is not the same to the cells
within the body. All cells do not die at what we construe as the moment of dying; and I explained why, after decapitation, a person is fully alive. When the doctor finally checks my drooping wrist and announces:
“Time of death …” just remember, I might still be listening. A column titled “Brainstorm” expounded my
view that cerebral processing takes place within each
neuron, rather than (as modern science teaches us) at
the synapses, meaning that the human brain may be
trillions of times more complex than we think. That
revelation struck dumb a leading BBC interviewer.
Then I set down my theory that the leaves of vascular
plants act, not only as organs of photosynthesis but as
a plant’s excretory organs. And I told that, although
this had involved many years of serious investigation,
it had all been anticipated in a fairy tale written for
little girls back in 1957. My sound and solid scientific
research had been predicted — in a storybook.
The way the movies misrepresent the microscopical universe came next, with some stunning examples
of how films should really have been made, before I
methodically demolished the fanciful notion of Intelligent Design. The body is full of design flaws (which
is why we are prone to appendicitis, backache, and
choking) so only a complete fool could make so many
mistakes. God may be great, but she isn’t an idiot. Forensic science, seen on television as a dramatic quest
for ultimate reality, is often misused in the modern
world, and in the column that followed, I went on to

After my research on spontaneous human combustion appeared in print,
the television crews began turning up to record the experiments. Here is
the team from the Discovery Channel, and the program they made is still
being aired on “The Unexplained Files” series.

review the influence of microbes on the weather. Why,
I even showed how the fabled rain dance might work,
and I added a section on a topic that was just rearing
its head. The Amazon rainforest was being described
everywhere as “the lungs of the world,” yet my view
of ecology, through the eye of a microbe, proved beyond doubt that tropical forests give us no oxygen at
all. All the carbon stored during a tree’s life is released
back into the atmosphere as microbes degrade it after
death. I have published my investigations for decades.
In my book Microbe Power (1976), I had written: “If all
the fossil fuel in the earth’s crust were burned it would
result in a lowering of the oxygen content of the air
from 20.9% to 20.8% — a trifling amount of change
… If all the world’s trees stopped producing oxygen
tomorrow it would be difficult to measure the effect.”
Twenty years ago I spelled it out more fully in Genes,
the Fight for Life (1999). “Surprising as it seems, the
trees in our forests do very little to provide us with
oxygen,” I wrote. “During the hours of darkness they
consume oxygen and give out carbon dioxide, just as
we do, for then they are metabolizing their food reserves and using them as an energy source. Once a
tree has fully grown, it has made a net contribution of
oxygen to the air. That, however, is only half the story.
As the tree dies and decomposes, it is broken down by
the microbes of decay. During this process the tree is
recycled so that its components become available to
other organisms in the environment, and the oxygen it
gave out during its life is consumed as it decays.” I explained it again in my book The Secret Language of Life
(2000) and of course it was a section in “Cloudy with a
Chance of Microbes” (The Microscope, 64:1, p32, 2016).
These accounts have been published in Britain, U.S.,
Australia, and New Zealand, and translated into Chi175

nese (both standard and simplified), Lithuanian, Japanese, Polish, and German. Yet the world refused to
understand it and, so widespread was the erroneous
view, that I wondered whether to write it up afresh.
The editor of New Scientist said their features editor had quite enough material on the Amazon, thank
you very much, and the dozen or so other media folk
to whom I mentioned it were determined to say not a
word. It still seemed wrong to allow the matter to go
uncorrected, so (since their science editor wasn’t interested) I even wrote a reader’s letter to The Times: “Over
3 million websites proclaim that the Amazon is ‘the
lungs of the world’. Forests supply no oxygen to the
atmosphere. Although photosynthesis releases oxygen
in daylight, during darkness plants use oxygen just as
we do — and they release carbon dioxide (CO2). The
death and decomposition of a tree releases all the CO2
it locked away during its life. The oxygen in the air was
generated by photosynthesis billions of years ago and,
if every combustible substance on earth were to be
burned, it would have negligible effect on atmospheric
oxygen. After researching this for over 40 years I know
that the burning of rainforests is a tragedy, but making untrue claims does little to inform the public and
reliable information is what we all need.” Succinct and
unambiguous. It was rejected. Eventually, I posted a
note on LinkedIn, just to ensure that the idea was in
the public domain. This specialty network has closely constrained connections — but the article still had
10,000 readers within a month. That’s the only place
in the world (apart from my previous publications)
where you will find out the truth. There are millions
of websites advocating the “lungs of the world” idea,
and it has such a hold on our corporate consciousness
that nobody wants to admit it’s all wrong. But it is.
A BURNING ISSUE
The change we can all observe in our climate —
within our tiny lifetimes — is now a top item of news,
yet we still find people (some of surprising eminence)
who turn their back on the facts. We have known for
decades that carbon dioxide (CO2) and methane (CH4)
trap solar heat in the atmosphere, and — even if you
chose to insist that global warming was occurring naturally — then there still isn’t any argument for our
adding to the problem. Burning stuff is what mostly
causes the change. The alteration in our climate I described as an increase in the thermal energy in the
atmosphere, and that is what creates our weather.
The campaigners against climate change are trying
to create reputations for themselves as far-sighted fu176

turists, though many of them are colossal hypocrites.
Lewis Hamilton is campaigning for us all to become
vegan to save the planet. Great idea: and what does
he do for a living? This man is a record-setting race
car driver, who makes his money racing gas guzzlers.
Prince Harry gave an impassioned address at a climate change conference with bare feet, just to show
how genuine he was. He arrived by private jet and
helicopter, with massive super yachts and over 100
aircraft ferrying in other delegates. His wife Meghan
Markle has since been bemoaning the way the press
reported what she does: flying across the Atlantic in
a private jet to her $430,000 baby shower and then
appearing in a documentary about hungry tribespeople in Africa, where she took the chance to complain
about the kind of press attention she had longed for in
her acting days. The actor Benedict Cumberbatch took
part in demonstrations in London’s Trafalgar Square
for the Extinction Rebellion movement, while featuring in advertisements for the highly polluting MG GS
sports car — commercials that, bizarrely, showed him
driving around Trafalgar Square. Top British actress
Emma Thompson turned up for the same movement,
flying first class, sipping champagne, and nibbling at
beef, thereby supporting the methane produced by
cattle farming and generating 2 tons of carbon dioxide
as she flew. A campaigner appeared on TV dressed
as a stick of broccoli, only to be unmasked as someone who makes his living delivering luxuries by driving a diesel van. The sheer hypocrisy of people who
espouse one course of action by doing the opposite
reminds us that little weight is given to reality these
days. If they read this column they might change their
ways. And we are all involved: between 2010 and 2018
the number of SUVs in the world doubled. Were the
owners a country, they would be the seventh biggest
emitters of CO2 in the world, producing more than all
the aircraft and merchant vessels in existence. In any
event, protesting in Europe is not good enough: this
is the area where emissions of carbon dioxide have
been steadily going down. It would be better to protest in China, where they are planning to open two
huge coal-fueled power stations each month for the
next 12 years. Even better, if you want to stop burning
coal, campaign against the world’s dirtiest country —
Australia. Who would have thought it? Australia, fair
land of opportunity, is by far the biggest exporter of
coal in the world, and that’s a major creator of climate
change. World’s Top Exports reminded us that, in
2018, Australia mined $47 billion worth (37.8% of total
coal exports in the world) while the next in line, Indonesia, produced less than half as much, $20.6 billion
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CRITICAL FOCUS | BRIAN J. FORD

(16.6% of the total), while Russia, which is often cited
as providing dangerous amounts of coal, exported a
mere $17 billion (13.7%) [www.worldstopexports.
com/coal-exports-country/].
So, if people want to protest it would be an excellent idea to find a suitable target, rather than inconveniencing hard-working communities whose countries
are already making progress towards a cleaner world.
Mind you, “clean” is a dubious term. Buses burning
natural gas are advertised as being “clean,” but every
drop of fuel they burn liberates huge amounts of carbon dioxide. One liter of gasoline consists of 87% carbon, equivalent to 652 g. This combines with 1,740 g of
oxygen to emit 2,392 g of CO2 per liter of gas which,
burning at 5 L per 100 km, gives an overall emission
rate of 120 g CO2 per km driven. A liter of liquified petroleum gas (LPG) contains a lower amount of 454 g of
carbon, which will require 1,211 g of oxygen to combust, producing 1,665 g of CO2 per liter. Driving this
vehicle will therefore liberate 83 g of CO2/km. That’s
70% as much as a gas-fueled vehicle. Cleaner, certainly, but it is not “clean.” If you want a slogan that makes
sense, burning is bad. Those log fires people claim are
carbon-neutral are polluting the air with smoke and returning to the atmosphere all the carbon that those logs
have thoughtfully locked away. Yet we must be mindful of aspiration: although we deplore the clearing of
forests for farmland, that’s what we have done for centuries. It’s how the Old World became civilized. The
only way to lock away carbon in trees is to keep them
as wood. Make timber furniture, create wooden buildings. Paradoxically, the illegal logging we all deplore
takes forest trees and uses them to make furniture and
other durable items. The loggers may be breaking the
law, but they are doing the atmosphere a favor.
The following Critical Focus delved into the background of one of the most extraordinary revelations of
my entire life. Five years ago, and within the space of
12 months, I was presented with two unknown Leeuwenhoek microscopes. One, made of brass, was offered on eBay by a Dutch seller who was unaware of its
value; the other turned up in a box of silver oddments
brought to an auction room in London. In each case
I was asked to adjudicate — and yes, they were both
clearly made by Leeuwenhoek’s own hand. I was sent
the brass microscope for several months of research at
the Cavendish Laboratory in Cambridge, where I was
able to undertake scanning electron microscope studies for the very first time. There was much interest in
the discoveries, and the research appeared on national
television news in the U.K. and in Nature.
Yet there was chicanery involved. Back in 1981,

The growth of worldwide coal production and trade since 1980. We think
of Australia as bright, clean, and forward-looking, but as the top exporter
of coal, she is actually one of the dirtiest nations on Earth.

when my discovery of the Leeuwenhoek microscopes
had led to a lot of international publicity, a citizen of
the Netherlands had recognized that the Leeuwenhoek microscope pictured in the newspapers was precisely the same as something they had upstairs in a
drawer. They brought it into the Boerhaave museum
in Leiden, who happily took possession of it — but
said nothing about it for 20 years. This was a sensational development in the history of science, and yet
the museum authorities kept quiet about it for all that
time. Why so? We can but guess, though I might mention that their period of silence is precisely what the
Dutch statute of limitations lays down to prove final
ownership. Could the museum have kept quiet to
make sure that the original owner would be unable to
claim it as their own? Surely not. Then, just a decade
ago, another curious story emerged when a Leeuwenhoek microscope went on sale at Christie’s in London
— and cost the purchaser some half a million dollars.
It had been offered for sale by J.J. Willemse of Rotterdam, who had legitimately purchased a box of oddments from the Zoological Department of Leiden University in 1978. At the time, nobody could understand
why he wanted this assortment of scrappy objects, but
he later announced that hidden among the random
items was a Leeuwenhoek microscope. Alongside it,
he produced the receipt. The new owner of the microscope was not disclosed by Christie’s at the time
— and still remains anonymous. That little instrument
was actually purchased by a London-based book dealer named Rick Watson, who told me two things: first,
that he was acting for a major European biotech organization who might one day put it on display, and
secondly that he was forbidden from saying whom
177

Two unknown Leeuwenhoek microscopes were featured in my column in
2015. A report was published in Nature, and for the first time in history, I
examined a Leeuwenhoek microscope by scanning electron microscopy.
This photo is from national television news in London.

the first publisher’s check paid towards the advance
to the day the completed book appeared in stores, a
mere month had passed! In assessing the subject, I had
postulated that many degenerative diseases (from Alzheimer’s to Huntington’s) had common elements and
might usefully be grouped together for study. After a
delay of 25 years, this is beginning to emerge as a consensus in research, so it was the right time to see how
the project had developed since the book came out. To
date, 117 people have died of the human version of that
terrifying condition, known as variant CreutzfeldtJakob disease (vCJD). It is a name I believed to be misleading, and I still do. As I explained in my book, if
we analyze the symptomatology, it has more in common with kuru, the age-old disease of cannibals in
Papua New Guinea. When I visited Rabaul, near the
foot of the Tavurvur volcano (one of the most active
and treacherous in the area), I knew that cannibalism
had been outlawed. However, local Papuan people
mentioned privately that there was a move to revive
traditional ceremonies, and it was just possible that the
cannibals were active once again in those mountains.
CHEATING AND MISLEADING

On the barren slopes of Tavurvur, Papua New Guinea’s most active volcano, I discussed the ancient tradition of cannibalism, which spread the
lethal brain disease kuru among villagers, exhibiting symptoms similar to
those of vCJD. Rumors are that cannibalism on the island is reviving.

they were. From time to time I have asked him if there
is any news, but there never has been any at all. Once,
when I inquired, he even accused me of harassment.
This is a priceless object, but is now lost to scholarship. My account of the Leeuwenhoek microscope,
now owned by the Spanish microscopist Dr. Tomas
Camacho, was honored by a reception with the Mayor
of Vigo in Spain, Abel Ramón Caballero Álvarez, and
has recently been declared one of 80 objects of unique
cultural value in Spain. It is due to have a permanent
place of honor in a museum display.
It was then time to turn my attention to mad cow
disease, bovine spongiform encephalopathy (BSE). In
1996, I published an instant book on the subject. From
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Modern science is no longer based on making real
discoveries. Often people revive an idea from a previous century and claim it as their own (like the focal
sepsis theory, which links dental disease to heart attacks), or they simply plagiarize someone else’s scholarship (as has happened regularly to my research,
like the Leeuwenhoek specimens project). Plagiarism
is a scourge, but it is also a tribute. Your ideas have
been stolen because those guilty academics hold your
work in higher esteem than they value their own. And
the reason they misappropriated yours is only because they couldn’t think of anything for themselves.
There is a lot of it about. In China, surveys have suggested that 30% of published research is plagiarism.
Although the proportion is lower in the West, it is
steadily increasing, even among the most prestigious
organizations. Most often, academics on the make resort to bigging up trite observations until they acquire
the stature of a major breakthrough. Remember that
disclosure of the black hole photograph? It might (or
might not) correspond to a black hole, but the blurry bagel they revealed was one of the most pointless
pictures in science. The hapless journalists had been
tempted to a lavish press conference by artwork of
stunning spirals and swirls and were dumbfounded
by the featureless photo. A group of those involved
in the affair struck up loud applause when the picture
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emerged, which others followed. It is a great example
of how hype has taken over reality. Astronomers have,
meanwhile, been using algorithms to argue that faint
fluctuations in the brightness of distant stars could
be correlated with orbiting bodies, and thus, that the
universe is bursting with planets. It may well be, and
that’s very intriguing, but they go further. Magazines
and newspapers are full of pictures of these postulated planets, drawn in detail with the surface neatly
mapped, lofty clouds slowly circulating in the hypothesized atmosphere … and all pure imagination. This is
like printing pictures of unicorns as if they were real.
Although, because a unicorn was clearly meant to be
a rhinoceros, clumsily interpreted from vernacular descriptions, at least it is rooted in reality. Those professionally portrayed planets are pure invention.
Modern scientists can make up stuff and celebrate
it as they claim their next generation of grants. Today’s scientific discoveries don’t even have to exist but
— if you can claim enough headlines for your scatty
creations — you are in with a chance. Like astronomy,
as I showed in my column, physics has been making
claims on public faith that have becoming increasingly
extreme. Some of the data at the large hadron collider
had been compatible with the presence of the Higgs
Boson, so the team issued extravagant claims that they
had “discovered” this elusive particle. They hadn’t, of
course. Danish scientists explained meticulously how
the results might not mean what was being claimed,
and the physics.org website even stated that it was a
“fuss about nothing” because the particle had not been
discovered at all. This was the only significant revelation that the multi-billion-dollar project has claimed,
for it is all a waste of money and nothing but a monument to the self-aggrandizement of people with nothing better to do. Such science was once a discipline, in
the days before it became a competition.
MICROBIAL MUNCHIES
For over a decade, the idea of “processed food”
has been in the news. Anything processed must be
bad for you. But are processed foods bad? Not when
you look at it from my point of view, as the next article
showed. Processed foodstuffs are likely to be healthier because of human intervention — white bread was
a vast improvement on wholemeal, because many of
the brownish fragments you used to see in a traditional loaf were mouse droppings and fragments of
crushed insects. Even in today’s America, flour can
contain an average of 150 insect fragments per 100 g
before the authorities would intervene. Imagine what

it was like a century ago. So, what are the traditional,
health-giving foodstuffs people want us to savor instead? Why, wholesome items like wholemeal bread,
farmhouse butter, and cheddar cheese washed down
with handcrafted beer or a glass of rustic wine. It is all
good, natural, time-honored nourishment. Yet there
is nothing natural about it — these are the most processed foods in the world. They own their existence
to the microbes I so enjoy studying. If you imagine
a secretion from the underbelly of animals being
squeezed into a vessel and left to go stale, indeed, to
become so rancid that it becomes moldy, and there
you have the finest blue cheese in the world. Imagine
grass seeds being cut and dried, ground to powder
and cleaned, churned with water and animal fat, inoculated with mold and then left in the factory at a
strictly controlled temperature so that the microbes
could grow as much as they want, before burning it
all in an oven until it’s slightly charred and too hot to
handle, and you end up with a loaf of bread. Spill the
guts from a herring, split it open, and dangle it in the
chimney where soot and tar from a fire beneath, coat
it with sticky brownish residues, and you have a traditional kipper, very likely as rich in carcinogens as it
is in omega-3. These traditional foods are profoundly
unnatural and highly processed, though few people
ever realize the fact.
One of my first books had been a textbook, Microbiology and Food (1970), written because the relationship between what we eat and the microbes which
surround us is almost always overlooked. I chose
this as the next Critical Focus topic because customers say how much they like the way their coffee has
been roasted, but it is the way the beans were originally fermented that really determines the taste. We
order pickles on the side, but they are nothing of the
sort. Pickled food is drenched in vinegar, and it is the
acetic acid that confers the preservation, but pickled
gherkins are actually fermented by microbes, and not
pickled at all. Beer and wine, cheese and chocolate —
it is the microbe that gives us these crucial products,
and three years ago they were honored in my column.
I mentioned some examples of how costly bottles of
drink can become — and they continue to fetch extraordinary prices. Sotheby’s of New York sold a
bottle of 1945 Romanee-Conti wine for $558,000 on
Oct. 13, 2018 (their upper estimate had been $32,000,
so this was 17 times that price). The previous record
for a standard wine bottle was held by an 1869 Chateau Lafite Rothschild, sold in Hong Kong in 2010 for
$233,000. I used to dine with Dame Miriam Rothschild,
who always produced a superb bottle of the family’s
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Dame Miriam Rothschild and I discussed many aspects of microscopy.
She used to serve some spectacular wine from her cellars and always
apologized that it was “only the family plonk.” Miriam was an excellent
naturalist and a believer in openness in science.

My 100th talk at Inter/Micro 2017 gave us a unique experience — a
champagne toast. Our sponsors, notably Cargille, have long played a
crucial role at the Chicago microscopy conference, and on this occasion,
the State Microscopical Society of Illinois provided the hospitality.

wine from their cellars when I had lunch at her home.
She used to say, apologetically: “I hope this is alright;
I’m afraid it’s only our own plonk.” She was such a
dynamic thinker, and I miss her still.
The world’s most expensive whisky dates from
1926 and comes from the Macallan distillery of Craigellachie, northern Scotland, who produced just 40
bottles. Twelve of the bottles had labels illustrated by
Peter Blake, who designed the cover of The Beatles’s
“Sgt. Pepper’s Lonely Hearts Club Band” album. Three
of the 1926 whiskies — one with Blake’s illustrations,
and two others featuring artwork by Italian Valerio
Adami — were sold for more than $1 million dollars
each until the record was set in October 2019, when a
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bottle sold at Sotheby’s for $1.9 million. That is more
than $100,000 for a single shot. You could buy a shiny
new 911 Porsche Carrera for less than a single glass of
this drink. Yet all of these most costly possessions start
with a little microbe invisible to the naked eye.
Recently, celebrity chef Paul Hollywood was
presented on the British show with a plate of Gateau
St. Honoré, a pretty gâteaux first made in Paris in 1847
and named (for some inexplicable reason) after the
17th century Bishop of Amiens. It is a concoction of
choux pastry, cream and sugar. Said Hollywood: “It
is diabetes on a plate.” I was delighted. At last someone was admitting the lethal implications of consuming this stuff. The result? Hundreds of strident complaints about his alleged failure to sympathize with
the realities of diabetes. He apologized. How callow.
Hollywood should have stood his ground. Type 2 diabetes is a vast and rapidly expanding health problem
caused by overeating fatty, sugary food. We used to
hear people describing a fried breakfast as “a heart attack on a plate,” and I don’t recall a similar response.
Yes, yes, type 1 diabetics aren’t ill because they overindulge, but many victims of cardiac disease didn’t
eat fried food either. I believe that the fried breakfast
is an object lesson. The ingredients (fat and carbohydrates, eggs and bacon) sound unhealthy, but they are
the same as those found in a quiche. The carbohydrate
from the hash browns or toast are in the pastry case,
along with the butter or shortening, and the bacon is
chopped up and added to the eggs in the quiche for
the filling. Serve these ingredients as a fried breakfast
and you’re eating something deadly. Rearrange the
same food as a flan and you have something on the
menu of every health food café in the land. The problem of obesity is caused by the single, simple fact that
we eat far too much food. It is as basic as that. Will we
get to grips with obesity? Fat chance.
‘INTELLIGENCE’ FALLACY
There is a growing fashion for robotics, and the
curious belief that artificial intelligence (AI) is about to
overtake us all. I devoted a column to the subject, and
to demonstrate how ancient are robots. Artificial intelligence is a misnomer; it is a term coined in the new
tradition of scientific overstatement to make things
seem grander than they appear. Digital automation
has been dignified with the exaggerated title of AI in
the current vogue for making obvious science seem
somehow special. It is the “Emperor’s new clothes”
all over again. Today’s algorithms incorporate subroutines that allow us to create software which can
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“learn” — they can modify outcomes in the light of
inputs, or as they like to say, “learn from experience.”
Sure, but learning is not the same as intelligence. And
algorithms, being written by the young and naïve, are
often riddled with errors. The news media were filled
with stories about the two Boeing 737-800 Max aircraft
that plunged into the ground as their hapless pilots
strove to hold them aloft. These aircraft had been fitted
with oversized engines, and algorithms were written
to make them handle as if they hadn’t. Part of the code
was written to force the planes to compensate when
they shouldn’t. The code also incorporated a single
point of failure, so if a single sensor failed, the plane
could not be controlled by the crew who fought to keep
it flying. The software someone had written obliged
them to impact the ground. Less widely reported
have been the comparable problems encountered by
ships under computer control. In 2019, the cruise ship
Viking Sky, with 1,300 people aboard, became helpless in a storm close to the jagged coast of Norway after her engines shut down automatically. There was
nothing that the captain and engineers could do. More
than 400 injured passengers were thrown about by the
ship wallowing in the swell, some suffering broken
bones, before they were lifted off by helicopter. The
low oil pressure signal may have resulted from the
rise and fall in lubricating oil caused by the ship heaving in heavy seas. Engineers understand these things,
but not the tyros who write algorithms, so the engines
shut down and nothing could be done.
It may have been the same when the cruise ship
MSC Opera crashed into the dockside in Venice last
June. The engines were automatically locked “on” by
the computer system and could not be slowed down
as the ship came into port. The captain quickly ordered anchors to be dropped, and then called to the
harbor master to say: “We have activated all possible
procedures to avoid impact.” But there was nothing anyone could do, so the 65,000-ton vessel struck
the dockside at speed, demolished a riverboat, and
injured four people. They are using this incident to
say that cruise ships should be banned from Venice. I
would prefer them to campaign to have ignorant authors of algorithms banned from software firms. We
need to reconsider computer control — AI is stupid. It
is fast, it can learn, it can be modified when necessary,
but it is moronic. If we thought of it as digital automation we might worship it a little less and save lives into
the bargain. The article showed algal cells using clear
intelligence at a level that human emulators cannot
hope to match. I once wrote that we are bemused by
computers because they can do things that we cannot,

After chef Paul Hollywood said on a baking program that a gateau was
“diabetes on a plate,” he was widely condemned. But for reasons spelled
out in my 2018 obesity article, I am astonished that such TV programs do
not include a health warning. (Scottish Daily Mail)

but so can a stapler or a pair of scissors. Those trenchant views were published in an article I wrote back
in January 1967, more than 50 years ago. It is a crucial
reminder of how feeble a computer is, compared to
the adaptive majesty of a single living cell.
One of the topics on which I sometimes lecture is
water. It’s a mystery. Although it’s so common and
so integral to daily living, water carries out its crucial
functions only because it seems to break so many of
the fundamental rules of physics. And then I wrote the
shittiest article I have ever composed — yes, a column
that was crap from start to finish. Feces are largely
generated by microorganisms, and they have even
been an item of commercial importance in the past. A
novel way of looking at this scatological subject made
an absorbing project for the writer, and I only hope it
regaled the reader with as much enlightenment. Feces
is waste, of course, and another waste product much
in the news is plastic. The anti-plastic movement is
astounding. You can find families who won’t have a
plastic-handled toothbrush in the house, in case it poisons their children. They use bamboo toothbrushes instead — not realizing that it is plastic resin that holds
the bamboo together. I felt that it was time to dissect
the subject and show how microbes are involved. Far
from being a problem, plastics have provided a solution to many pressing predicaments. The blame lies
squarely with those, mostly fishermen, who dump
plastic into the environment. Protest movements are
blaming the plastics industry and are campaigning
fervently against what they manufacture. Yet, if you
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want to find clear evidence of environmental pollution by plastic waste, just visit a site when the protestors have departed. There is plastic trash everywhere. The protestors are the polluters. There is now
a move against the use of single-use plastic in favor of
biodegradable alternatives. But I showed that waste
plastic, often hard to recycle, can be re-used as a ballast in building materials and incorporated into new
highways and concrete constructions. Biodegradable
substitutes simply add to the carbon dioxide in the air
we breathe, which plastic locks away. Scientists are
searching for a magical microbe that could easily digest all plastic waste. Looking at the topic from my
microbial standpoint, that would add to the problem
of global warming, and you could kiss goodbye the
world’s water supplies, ducted in plastic pipes, and
find our electrical equipment would short circuit as the
plastic insulation was broken down by the microscopic miracle workers. Looked at from my microscopical
perspective, the world’s problems seem so very different from how they are customarily construed.
A GOOD SHOT
Last year, I thought it was time to examine the
way microbes sometimes take control of their victims’
minds. In so many examples in nature, a microscopic
parasite alters its host’s behavior so that it is more
likely to be transmitted. Rats and mice lose their fear
of cats and dogs, for instance, while infected fish stop
hiding in the waterweed and instead swim up where
herons are more likely to catch them. Now we are recognizing that some microbes can change their human
victim’s personality too — indeed, perhaps some people seeking therapy are actually in need of antimicrobial medicine to cure the malady of their minds. And
then I turned to vaccination, that eternal controversy
of the middle classes. The story is a fascinating tale of
mankind against the viruses, and here I could reveal
that no, it was not Lady Mary Wortley Montagu who
first brought variolation to the western world (it had
already been introduced into America), nor was it Jenner who was the first to vaccinate against smallpox.
Currently, we are threatened by a measles outbreak, a
virus can be controlled by the MMR vaccine. The reason for the slow uptake lies partly with the establishment. In Britain, the government had seen good levels
of vaccination against measles and then agreed that
all children should have the MMR vaccine (protecting
against measles, mumps, and rubella in a combined
dose). Single-dose vaccinations were banned. This was
their mistake — rumors about the new inoculation
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began to spread, and parents became fearful. Thinking their children might be harmed, they cut back on
vaccination and the levels became dangerously low.
Measles began to spread once more. In my view, the
government should have introduced the new MMR
and run the two together. Busy parents would have
said: “Single dose vaccines? Not for me! Once you
have queued up in the doctor’s waiting room with all
those snotty little kids … the MMR gets it over and
done with in a third of the time. It’s the best thing
ever.” And, within six months, nobody would want
then old-fashioned single dose. Is the MMR dangerous? I have failed to find any case of mortality in the
literature, whereas parents regularly expose their children to risky activities with a known mortality rate,
like walking upstairs to bed, going for a swim, eating
hamburgers, or riding in automobiles. More than 100
Americans die in their cars (and 15 choke to death on
their food) every single day. So, unless you are so sensitive to statistics that you give up eating and traveling
by car, the non-existent fatality rate from MMR makes
vaccination just about the safest thing you can do. Not
vaccinated? What are you waiting for?
My column presents a radical reappraisal of research. Science is based on public relations, overstatement, on marketing, and on self-aggrandizement and
boastfulness in the quest for funding. This trend was
predicted in my book Nonscience, a satire on the way
science was beginning to degenerate, published 50
years ago. It is due to be re-issued later this year, just
to celebrate. Real science can be very different, as this
small selection of personal perspectives has revealed.
So many avenues of the human adventure have a refreshing slant with this multidisciplinary approach
that involves an awareness of microscopic realities.
And so we arrive here, 10 years after Critical Focus was
born, and you are still reading these words. All I can
do is commend you on your broadminded tolerance
and your sense of adventure. Life from my perspective
is very different, and is constantly throwing up surprises and unexpected ways of looking at our world.
Even though I do not want the burden of explaining
to officialdom how science could change for the better
(life is too busy already), I am content to know these
articles live on. Something, somewhere, may be useful
to someone, someday. That is the thought that drives
me on towards the next articles, which will reveal the
secret story of the Leeuwenhoek specimens, and will
then look at topics including atmospheric pollution,
the threat of a global pandemic, and what we teach
youngsters in school. Another retrospective summary
is due in a decade, so watch this space.…
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