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

Science? What Science?
Unscrupulous individuals and institutions are exaggerating their scientific research or are
plagiarizing someone else’s authentic work in the quest for inflated grants and recognition.

T

Large Hadron Collider openhere was a time when
ing our eyes to new physics,
science was everywhere,
Crick and Watson discovering
probing for truth, exposing
DNA, Darwin’s unprecedenthidden facts, and clarifying
ed theory, and mermaids. Of
reality. That is (roughly) what
course. Two stand out like
I do in my day job, and it is
beacons — mermaids and
the guiding principle behind
unicorns are the odd ones out.
this column. But it opened
Both of those are based on
the door to exploitation, and
fact, whereas all the others are
people would sometimes apfalse.
propriate the principle to suit
When I imaged these living bacteria for the first time through a
In Critical Focus, we have
themselves. They saw it as a Leeuwenhoek-type lens in 1989, it was widely acknowledged as
discovered why the rainforway to patronize and confuse groundbreaking. It now appears on the Royal Society website
ests are not the lungs of the
people with complex terms, without permission and with the Society claiming the credit.
world (64:1, 2016) and also
as a means to claim large
gave the lie to the plastic pollution hysteria (67:1,
grants for small projects, and — above all — as a way
of keeping the public firmly in their place. This is what
2019). The Large Hadron Collider is a ridiculously
I call “Nonscience.” It is a racket. And it is bigger now
costly experiment that has made no significant change
than ever before.
to our understanding of physics, though it has certain“Fake news” may be a coinage popularized by the
ly proved how it is possible to draw down vast sums
current American president, but it’s old news if you
of public money to fund personal enthusiasms (64:3,
follow the machinations of Nonscience. People are
2016). DNA was actually discovered by the Swiss
sold myths all the time. You may like to see whether
biochemist Fritz Miescher in 1869, while Crick and
Watson’s breakthrough was working out its structuryou can pick out the genuine subjects from this list:
al formula, which was discussed here in 2015 (63:3),
the Amazon as the lungs of the world, the legendary
and Darwin was late on the scene with evolution, as
unicorn, single-use plastics poisoning our planet, the
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we discovered in 2011 (59:3). Yes, a large number of
myths have been busted by this column.
It is surprising to reflect that the mermaid had
factual origins (being a mistaken interpretation of
manatees suckling their young) as did the unicorn, an
early description from European explorers encountering the Indian rhinoceros for the first time (64:3, 2016).
So you see? Topics which everybody believes to be
sound and solid are fictitious; and the very things
you would imagine to be fairy tales are the only ones
rooted in reality.
Fifty years ago, I realized that unscrupulous individuals were exaggerating their work, bluffing their
way to secure large grants, while authentic scientists
were working away in the background and achieving
real results. That is when the idea of Nonscience arose
in my mind. At the time, a London publisher was producing a series of amusing paperback books called The
Bluffer’s Guides, and I realized that my new concept of
people bluffing their way through science might work
well on his list. That publisher was Peter Wolfe, so he
arranged for us to meet over lunch in central London.
He brought some examples of the guides for me to
see and asked me to explain what I had in mind. As
I expounded on my proposal, he became increasingly
thoughtful. Eventually, he spoke.
“Hmm,” he said. “This doesn’t fit with the Bluffer’s
Guide idea.” I was crestfallen — it had seemed to me
the perfect fit. Peter smiled. “It doesn’t fit only because
it is far too important,” he went on. “We have built
our company on humorous paperback booklets, but
this one is serious satire and it needs to be much more
substantial. This will be our first hardback production. And it will be bigger — 200 pages.” I was thrilled
at the prospect. By the time dessert was finished we
had agreed to a deal and shaken hands, and we didn’t
leave the restaurant until late afternoon. By then it
was all mapped out; all we needed was a title. And
so, as a joke, I later typed out something long and obscure, as a satirical comment on the way complicated
words were used to baffle the outsider: Nonscience and
the Pseudotransmogrificationalific Egocentrified Reorientational Proclivities Inherently Intracorporated In Expertistical Cerebrointellectualised Redeploymentation with Special
Reference to Quasi-Notional Fashionistic Normativity, The
Indoctrinationalistic Methodological Modalities and Scalar
Socio-Economic Promulgationary Improvementalisationalism Predelineated Positotaxically Toward Individualistified
Mass-Acceptance Gratificationalistic Securipermanentalisationary Professionism, or How To Rule The World. It
was meant to amuse the office, but they all loved it.
“This,” said Peter, next time we met, puffing a cigar
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that was even larger than usual, “this is going to be a
classic. I can’t tell you how happy we are to be publishing the book.”
FAKE EXPECTATIONS
He was forgetting one thing — no such book existed. It now had to be written. There was plenty to satirize at that time, and the book was fun to write. Needless to say, the opening pages mentioned microscopes
and then set the scene with mention of “magnificent,
minute microorganisms with shells like spun silk.”
And for my critique there were so many examples of
wanton exaggeration from which to choose. For one
thing, Britain at the time wanted to boast of having
more university students than anyone else, and was
busily renaming the colleges as universities, so the
number of so-called universities had gone up from
22 to 44 in the decade before the book was published.
(Now there are more than 130.) Meanwhile, the value
of the degree has steadily diminished, and academics
were complaining of students who were illiterate and
unable to function as graduates.
Microscopy was harder to satirize, because microscopists are hell-bent on finding out the truth, though
I did tease the publicity surrounding Albert Crewe’s
research at the University of Chicago. Crewe, a physics professor, had constructed a field emission electron
microscope with which he imaged thorium atoms. All
the publicity suggested that this was the first time that
atoms had been observed. This was false. The field
emission instrument had been designed in 1951 by
Erwin W. Müller at Pennsylvania State University, and
he had famously photographed individual atoms on
the tip of a tungsten needle in 1955. In 1970, Crewe had
resolved individual thorium atoms — a considerable
achievement for microscopy, but not what was being
reported. He was claiming to have carried out an unprecedented experiment which actually belonged to
someone else. However, that wasn’t the reason for my
teasing. The statement released to the press added the
words: “He expects the tool to be useful in research
on a cure for cancer.” One of the keys to Nonscience is
when any new discovery is related to an eye-catching
cure for something unrelated to the research, and this
was a wonderful example for my 1971 book. Imaging
thorium atoms had nothing to do with curing cancer.
The same picture was still circulating in 2013, this
time sent out by documentary producers investigating
thorium as a source of green energy to combat global
warming, equally unrelated to Crewe’s research. It is
only a matter of time before the photo is repurposed as
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Left: Albert Crewe used a field emission electron microscope to image atoms at the University of Chicago in 1970, proclaiming that he was the first to
do this, though tungsten atoms had been imaged by Erwin W. Müller at Pennsylvania State University 15 years earlier. The publicity exaggerated his
research, claiming it could help cure cancer. Right: Decades later, in 2013, two Irish documentary producers used the same image to promote thorium
as a source of green energy.

an answer to plastic pollution.
My finished book ran to 63,000 words and covered
206 pages. When it was published, Nonscience attracted
positive reviews. It appeared on national television,
and The Sunday Times of London wrote excitedly about
this book by “a sharp young microscopist.” The youth
magazine Time Out said it was “a very funny parody,”
and even the lengthy review in Nature concluded by
saying: “It made me laugh and Mr. Ford’s point is
worth taking.” It sold well, and was soon published in
Spanish, with each tortuous word in the extravagant
title faithfully translated. Wolfe had never published a
hardback book before, and this was to open up a new
enterprise for them. He and I discussed other topics,
and I mentioned how many microscopists had 35 mm
slide collections that would be popular as reference
and teaching resources, and from that small idea the
Wolfe Medical Atlas series arose. These published extensive collections of anatomy and histology preparations, including an excellent Color Atlas of Histological
Staining Techniques. It was this pioneering series that
presented microscopical views in book form — in full
color — for the first time in publishing history.
My satirical approach remained in popular demand, and a decade later Nonscience was extended
and reissued as The Cult of the Expert (1982). In its
German translation it became Der Experten Kult. A
review on Amazon Deutschland, translated into English, summed it up: “A very socially critical book by a
good author with entertaining and informative content!” To my great surprise, the original Nonscience
became a collector’s item. Copies were soon selling

Reviewers of Nonscience found the book amusing and timely. Its
excessively complicated title was translated verbatim for the Spanish
edition, which was published as a series. The new hardcover cost $3,
and collectors’ copies now go for hundreds of dollars. One bookstore
was asking $1,500 (hope you didn’t buy it for that price).

for hundreds of dollars and the highest price charged
for a good copy was $1,500 at Glass Frog Books in
Hawthorne, CA.
The book continued to attract attention, and on
Jan. 21, 2010, The Daily Telegraph in London ran a report by Gary Dexter on “How the Book Got Its Name,”
explaining that this is “possibly the longest book title
in British publishing history.” He added: “Brian J Ford
was a scientist working chiefly in microscopy, who
was incensed by the obscurantist language of his colleagues: the title was cunningly chosen to furnish an
example of the book’s subject.” I wrote to Dexter to
say: “Less of the ‘was’, if you please.” He apologized,
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Contradictory clinical findings
underpin the nature of Nonscience.
University of Amsterdam researchers
showed early retirement helps you
live longer, though Oregon research
showed the opposite. Harvard
scientists insist happiness matters,
but the The Lancet ran an article
saying it doesn’t. The University
of California, Berkeley claims that
more sleep adds to your years, but
Warwick University research found
that less is more.

but said that the book had been published so long ago
that its author seemed to belong in the past tense. I
forgave him, but did pour myself a large bourbon.
Much has happened in the intervening half century since Nonscience was written, and the predictions
of huge sums of money being extorted by incomprehensible specialists to pursue their own idle aims has
all come true. The U.S., being more centered on enterprise and accountability, hasn’t suffered as much —
but in Europe, where subservience to specialists has
long been a cultural tradition, it had boomed. The book
had become a memory — until December 2018, when
a message arrived from Curtis Press, an enterprising
new company, asking about a possible publishing
project. My dinosaur book Too Big to Walk (2018) had
dominated my writing schedule, and I wasn’t keen to
tackle a new book, but the 50th anniversary of Nonscience was approaching. Neil Shuttlewood, the publisher’s CEO, was intrigued at the idea of reprinting
it and agreed that it would have to be updated. I had
kept files of ludicrous examples, collected from disparate sources over the decades, so adding those would
be sensible. I had so many examples to cite: one team at
Amsterdam University were funded in 2018 to prove
that early retirement ensured a longer life, while others from Oregon State University had demonstrated in
their 2016 research that retiring late gave the greatest
benefit. Other clues to a long life were choice of religion (Protestants live longer than Catholics), being
overweight, avoiding vitamin supplements and, best
of all (from Exeter University) smelling someone’s
farts. These reports originated from a real paper, “The
synthesis and functional evaluation of a mitochondriatargeted hydrogen sulfide donor” published in Medicinal Chemistry Communications in 2014.1
Yes, there were endless examples to include in an
This report is available for free from Exeter University online:
www.exeter.ac.uk/news/research/title_393168_en.html.

1
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updated edition. Negotiations were soon completed,
and it was agreed that the book would be reborn. Nonscience Returns was the title Shuttlewood proposed (I
am hopeless at titles), so that was settled. The new
book is due out in September 2020. One aspect that
I discuss is the lack of public familiarity with the microscopic realm. Understanding living cells and how
they behave underpins our existence and dictates how
we shall die. They are the single most important aspect of science that people need to understand, yet
they don’t know anything about them (an observation
I published for Nature on Dec. 11, 1975, “Microscopic
Blind Spots”; doi:10.1038/258469a0). The discovery of
the living cell and the microbial universe should be
familiar to everyone in the world, but remains a fragment of forgotten information. Yet when microbes
were first discovered it was one of the greatest single
steps ever taken in the history of science.
MICROBE REVELATION
The door to the microbe world was opened on
Oct. 9, 1676, by Antony van Leeuwenhoek, when he
took a sample of lake water and examined it with a
single-lens microscope designed by Robert Hooke in
London and made by hand, at home, by Leeuwenhoek.
He used descriptive powers that are so precise we can
recognize the organisms he observed to this day. He
wrote of “green tendrils,” like the coils of a distiller’s
condenser, which are just like the spiral chloroplasts
we see in cells of the chlorophyte alga Spirogyra. It has
recently been suggested that he might have been observing the cyanobacterium Dolichospermum (which
you will probably know as Anabaena), though those
spirals are smaller, and he probably wouldn’t have resolved them. In my view — after decades of opting for
the conventional Spirogyra interpretation — I am now
inclined to think he was observing Spirulina magnifica,
a magnificent cyanobacterium with tight spirals very
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like those of a distiller’s condenser. Leeuwenhoek described rotifers meticulously “with two little legs near
the head, and two little fins at the rear end of the body”
and writes lyrically about Euglena, with its chloroplasts described as “green and glittering little scales.”
He saw “ashen gray” organisms, a good description of
the cytoplasm of protozoa like Paramecium. And there
were colonial chlorophytes everywhere, “very many
small green globules together,” he wrote, perhaps recording his first view of Volvox.
To this day, that sight of aquatic microorganisms
remains one of the most astonishing spectacles in the
realm of scientific inquiry. By chance, I am currently
engaged in a project that involves taking videomicrographs of tropical zooplankton and the excitement
of the sight never pales. The first images that I ever
obtained through a simple microscope were published in 1971 (British Journal of Photography, 118:5793,
pp 682–685, 1971), and by 1998, I had a vast and growing collection of color images that revealed what
could be seen through a 17th century lens. They were
featured in Scientific American (“The Earliest Views,”
278:4, pp 50–54, April 1998) and created much international interest.
Nobody else had managed this, and producers
were increasingly interested in my research. It came
up one day when I was with Mark Thompson, the
CEO of Channel Four television in London, though
life was too busy at the time to take it further. Shortly afterwards, Thompson was appointed to head the
BBC and he asked about a proposal for a short series
on cells. Although my idea was rejected by their commissioning editor, we soon heard that a BBC science
producer was planning a film about Leeuwenhoek. I
watched the transmission with eagerness. In spite of
their technical excellence and a substantial budget, the
BBC were unable to match my results. Instead of beautifully resolved protozoa of the kind Leeuwenhoek
had observed and written about so vividly, viewers
had to be content with a faint blur in the corner of the
screen that the presenter, Adam Rutherford, insisted
was a “tiny, tiny microbe” that he could see “scooting about” — we reviewed this kind of patronizing
approach in this column 10 years ago (58:3, 2010) and
this led to my determination to build a library of videomicrographs of what could truly be seen with these
little microscopes, to sit alongside the many still images that I had already obtained. Leeuwenhoek was
a great inspiration. Reports of my investigations continued; in 2011, the journal Nature published a review
generously insisting that I was “the world’s leading
expert on the topic” (“Early Microscopes Offered a

Top: A BBC program on cells had their presenter Adam Rutherford
looking excitedly through a replica Leeuwenhoek microscope made by
Hans Loenker. “You’re looking at the wrong side,” he advised Rutherford,
who was ignorant of how the instrument was used. “I can see a tiny tiny
bug scooting about!” said Rutherford, though only a blurred shape could
actually be seen. Bottom: Using a replica Leeuwenhoek microscope lens
ground by my colleague Esmond Reid of Cambridge, I recreated the
view that Leeuwenhoek could expect to see. Here is Stylonichia,
150 µm long, actively swimming near a chlorophyte filament in
pondwater. When properly adjusted, these diminutive lenses can create
remarkably high-resolution images.

Sharp Vision,” Nature, March 4, 2011; doi:10.1038/
news.2011.116), and on May 20, 2015, New Scientist
again celebrated my success in capturing images
through Leeuwenhoek’s own microscope, and many
other accounts have since appeared online.
We should remember that Leeuwenhoek’s lifetime of work had been triggered by the investigations
of Robert Hooke, whose book Micrographia he had
read when on a visit to London in 1666 and whose
life we examined in a previous column five years
37

Videos of living microbes are rarely used in education. CGI cartoons
take their place; they are less demanding than carrying out critical
microscopy. This image of living yeast cells is from an Open University
series on “Wonders of the Microbe World,” which claims to introduce the
microscopic realm. These blank oval shapes are a crude distortion of the
visceral, enticing Saccharomyces cells that we can observe.

Jessica Green and Karen Guillemin created “You Are Your Microbes,” a
video with plenty of technical talk but no real microbes. Instead, we are
treated to grotesque cartoons and a script that lacks literary merit (e.g.,
“a bacteria”). Would you use SpongeBob SquarePants to exemplify human interactions? If you were Green and Guillemin, you probably would.

ago (63:1, 2015). I showed in 1982 that the specimens
which Leeuwenhoek had first sent to the Royal Society
were a direct response to the published observations
of Hooke (British Medical Journal, 285, pp 1822–1824).
Hooke may not have known it, but he was the pioneer
from whom Leeuwenhoek’s lifetime of investigation
had flowed.
LIFELESS CELLS
Although living cells captivated Leeuwenhoek
back in the 17th century, they are rarely glimpsed
on television in the 21st, and when they do, they are
widely misrepresented (58:3, 2010). These days, when
38

BBC documentaries mention “living cells” you simply fade to tiny, shapeless blobs that float past like
dust particles in the projector beam of a movie theater. As a rule, whenever television features microbial
life it appears as computer generated imagery (CGI).
The Open University has released a series of videos
called “Seven Wonders of the Microbe World,” and
they start with the yeast Saccharomyces. Their editors
included a host of diligently researched wall paintings
from ancient Egypt, showing how beer was produced
in that era. But, when we get to yeast itself, all we see
are oval shapes drifting across the screen in a childlike
illustration. Of real, visceral, living, juicy yeast there
is no sign.
Search for “living cell” on Google Images and almost everything you find are CGI renderings, not real
cells. Hit the Videos tab and it is just as bad: endless
examples of crazy cartoons, and not a cell in sight.
High on the list is the TED talk “Visualizing the Wonder of a Living Cell” by a medical illustrator David
Bolinsky, who sets out to reveal the “truth and beauty” within the “living cell” but confuses viewers instead with mechanistic models that look nothing like
cells and give no impression of the majesty of life.
There is a presentation called “Meet your Microbes”
in which Jonathan Eisen ensures that any glimpse of
a microbe is absent from the entire talk. Instead, an
assistant throws plastic toys into the audience that are
as close to real microbes as Mickey Mouse might be to
Michelangelo. Finally, let me cite a lecture compiled
by Jessica Green and Karen Guillemin called “You Are
Your Microbes.” The script is fine, as far as it goes:
“Here is a cellulocytic bacteria,” it says. “Their one
job is to break down cellulose …” Have you noticed
the creeping illiteracy that has people using the term
“bacteria” as a singular noun? You must have; there
are millions of websites using this grammatical collision. However, of the organisms themselves there was
no sign. Instead, as you might by now have guessed,
the images are cartoons of weird-looking dwarves
wielding sledgehammers.
Appearances by real, genuine, voluptuously visceral living microbes are vanishingly rare. I wanted
to commemorate this distortion of microscopical reality in my new Nonscience Returns book and soon
found the perfect example. The last time the BBC included real microbes was in 2013 for a documentary
series called “Wonders of Life” hosted by Brian Cox,
a physicist who naively believes that you can account
for all living phenomena through the Newtonian
principles we studied in school. They featured lowmagnification movies of Paramecium, trying to show
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that it worked like a primitive robot that moved by
backing off simplistically when it encountered an obstacle. Ciliates are infinitely more sophisticated than
this, a fact I had presented at Inter/Micro 75 in Cambridge, England (“Towards a New Microscopy,” The
Microscope, 24:4, pp 295–302, 1976), though our parlous education about the cell meant that Cox didn’t
know anything about that. And where did he demonstrate these movie clips? In a laboratory, equipped
for aquatic microscopy? Perhaps by the pool beneath
a wooded glade where Paramecium abound? You
won’t believe where they chose. The production team
drove 20 minutes west of Miami into the Everglades,
and stopped at the tiny unincorporated settlement of
Coopertown, FL, where there is a small restaurant
whose specialties include frog’s legs, catfish, and gator tail. They set up the presenter near a window, and
projected images of Paramecium on the café wall, and
also on his cheek, the napkin dispenser, and a bottle
of Tabasco sauce.
You might have speculated that the microbes projected on the presenter’s head would link to an explanation of the cell communities that comprise his
cranium, or that the Tabasco was included because
of the microscopic lactobacilli and oxidative yeasts
whose fermentation create the sauce — but no. Cox
insisted that Paramecium works like a simple diode,
the potential across its cell membrane controlling it
like the electricity in a lightning flash. This wanton
misrepresentation was included to remind the viewer
how simple are microbial cells and how close are those
ingenious physicists to their pretense of a “theory of
everything” that would allow them to account for life
as a few formulae scattered across the page. There
has never been a more utterly irrelevant, misleading,
or bizarre screening of any microbe anywhere in the
history of television. The BBC does not merely avoid
microbes but will feature them only when they can be
downgraded to childlike interpretations that promulgate the view that they are uncomplicated and easily
understood.
It is remarkable to reflect on how hard it has
been for people to capture video through simple microscopes. Present-day instruments adjust and focus
themselves and rely on push-button simplicity (it cannot be long before they also dispense coffee). When I
was researching this field and building up my library
of movie sequences showing what Leeuwenhoek saw,
Google reminded us that nobody else in the world had
ever done so. Capturing images through a single lens is
not complex, but it does demand experience, diligence
and patience. The remarkable thing about the single-

In 2013, the BBC featured microbes in a program presented by Brian
Cox, a physicist distinguished by a baffling ignorance of life. They
traveled to a small-town café located in Florida’s Everglades to project
videos of Paramecium on a wall, napkin dispenser, and bottle of hot
sauce. No documentary in the history of television, anywhere, has ever
produced anything as bizarre and misconceived as this.

lensed, simple microscopes that Hooke had designed
— and which Leeuwenhoek used throughout his 50
years of microscopical investigation — is the clarity
of the image they can generate. So many authorities
say that Leeuwenhoek’s lenses were spherical beads
of glass (search for leeuwenhoek biconvex lens and you
will find about 10,000 citations; but search instead for
leeuwenhoek bead lens or leeuwenhoek spherical lens, and
you find four times as many). Indeed, when the Rijksmuseum Boerhaave in Leiden produced their booklet
on Leeuwenhoek (which contained their account of
the specimens I had discovered, without acknowledgment) they misleadingly titled it Beads of Glass. It was
written by Brian Bracegirdle, who never understood
the way Leeuwenhoek created his magnificent lenses.
The history of microscopy is one area where academia fails the scholar. Everywhere you look in the
field you find error, confusion, misstatement, and
frank plagiarism. Almost all the accounts of Brownian
Motion say that it was observed in the movement of
pollen grains (Google lists over 8,000 websites saying
so) whereas, as I have pointed out, it was actually observed in the microscopic particles within the grains of
pollen (just 116 sites in the world get it right). Virtually
every attempt to capture the appearance of microscopical specimens using pre-20th century microscopes
results in failure.
Courses on the history of science (like the latest
syllabus for the Honor School of Natural Science on
the History and Philosophy of Science, which I have
just been sent from Oxford University) feature Galileo
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why they don’t modernize their approach. I have often worked there, and in 2017, I presented a workshop
for them, “Complex Constructs from the Simple Microscope.” They liked the subject so much they later
invited the Boerhaave museum to mount a presentation with their replica Leeuwenhoek microscopes —
yet, when you look into the quality of microscopy at
the Whipple, the standards are crushingly low.
RESOLVING LEEUWENHOEK

Top: The Technical University of Delft, Netherlands used neutron
tomography to obtain a cross-sectional view of a Leeuwenhoek
microscope from the Boerhaave museum in Leiden. All they did was
show the metal plates and the barrel-shaped lens, but there was a cost:
the microscope remained radioactive after the scan. Bottom: I decided to
capture their low-resolution image from the previous picture, correct its
perspective distortion, and refine it to produce a diagram that revealed
the dimensions of its curiously shaped lens with its prominent mounting.
The lens shows a focal length of 3.67 mm, providing a magnification of
69×, close to what the museum was claiming.

and Newton, before moving on to Lyell and Darwin.
There is no mention of Hooke, Spallanzani, Leeuwenhoek, or Trembley, the people who created our modern world of bioscientific study. Nothing is said about
microscopes, either; your only chance to glimpse one
might be during the brief tour planned for the Museum of the History of Science. Throughout this Oxford
University course, you won’t ever encounter a living
cell or marvel at the microscopical magnificence of
a microbe. Drop into the Whipple Museum at Cambridge, one of the finest of its kind, and you will find
the crudest and most uneducated presentation of images taken through their early microscopes. They are
an amiable bunch at the Whipple; their director, Liba
Taub, has been a friend for years, and I have no idea
40

Turn to the Royal Society, that temple of early
modern science, and you will find repeated examples
of curious misstatement. Their Leeuwenhoek specialist is the librarian, Keith Moore, who always claims
that Leeuwenhoek’s lenses were spherical, in spite of
all the evidence which proves that they weren’t. You
may recall the enjoyment we shared when I reported
that the Royal Society had signed off the text for their
commemorative book Seeing Further (2010) by describing Leeuwenhoek’s diminutive instruments as “tiny
wooden paddles with a little bubble of glass embedded in them.” As I pointed out in this column (62:2,
2014), they acted upon my good-humored intervention by removing the word “paddles” — but they substituted it with “dowels,” which is even worse.
Some teams claim part of the action by exaggerating their findings. At the Technical University of Delft,
neutron tomography has recently been used to obtain
a crude sectional view of a Leeuwenhoek microscope
from the Boerhaave museum. They issued a press
release claiming that this “solved the mystery” of a
Leeuwenhoek microscope, by showing the lens had
been ground. This claim was something of an overstatement. The technique was known since the 1660s,
everyone had always been familiar with the method,
and the images were too indistinct to prove the matter one way or the other. We discovered nothing new
about Leeuwenhoek’s methods from this research,
though I used their images to recreate a sectional
diagram of the microscope and its lens, which hadn’t
been done before.
My discovery in 1981 that Leeuwenhoek’s original specimens had actually survived for three centuries astonished microscopists and science historians
everywhere. It was reported in the international press
and was so prominent that it was even featured on the
BBC’s weekly humorous “News Quiz” program. I had
found his specimen packets neatly labeled and hidden
amongst his letters (59:1, 2011). I examined small portions of each surviving sample by light and scanning
electron microscopy. Some of his dried specimens
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The Boerhaave museum, which curiously spells
Antony van Leeuwenhoek’s first name with an
“i,” presents slides illustrating his achievements.
The illustration of the optic nerve samples they
published is taken from one of our original
photographs, published without acknowledgment.
Historians of science are a refuge for those who
seek reality — this kind of misrepresentation is
becoming widespread.

Sir Andrew Huxley (right) and I had some far-reaching discussions
about Leeuwenhoek. Huxley, a Nobel Prize recipient and pioneering
microscopist of great integrity, first proposed that I should work through
Leeuwenhoek’s letters at the Royal Society.

were reconstituted and restored to life-like appearance
— just as they would have been when Leeuwenhoek
examined them — and for the first time since his death
in 1723, Leeuwenhoek’s specimens were reunited with
his original hand-made microscope, a unique event in
the history of science. Hundreds of published papers
and two books, Single Lens, the Story of the Simple Microscope (1985) and The Leeuwenhoek Legacy (1991) resulted from that research.
Meanwhile, the two previously unknown Leeuwenhoek microscopes that I had authenticated continued to attract widespread interest. Bert Degenaar
wanted to keep details of his silver microscope, which
I had identified in London in May 2014, close to his
chest. I therefore proposed a detailed investigation,

with analysis of its composition, construction, and
optical performance, which Degenaar did not want to
pursue, though he did allow the Boerhaave museum
to take some close-up photographs. Seven months later the other unknown Leeuwenhoek microscope came
to light, when it was privately purchased by a Spanish
microscope collector, Tomás Camacho, who terminated its sale on eBay by approaching the seller personally. Fortunately for scholarship, Camacho was much
more interested in finding out as much as he could
and sent it over by courier, with no end date for its
return. At Cambridge university, I was able to utilize
the scanning electron microscopes at the Cavendish
laboratory to reveal that the instrument was of crude
17th century construction, with nothing in common
with the present-day methods used to manufacture
replicas. By the time I had examined the many details
of this extraordinary little artifact, I had published
about 30 more presentations and papers. All of this
had stemmed from my original work on the Leeuwenhoek letters at the Royal Society, to which Sir Andrew
Huxley had introduced me in 1981, when he was the
Society’s president. Since then, whenever there had
been an exhibition, the Society had requested copies of
my original photographs or sought advice on how the
material might best be explained, and due acknowledgment was always given.
That was in the old days. Now, in the modern
world, integrity counts for little. In a publication of
the Boerhaave museum appears a plagiarized photographic study of Leeuwenhoek’s slices of bovine optic
nerve, which I had taken in 1981.
Getty Images is selling a still from the news report featuring my investigations of the Camacho microscope, without any explanation. Fernando Colonna
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Brady Haran (right) interviews Keith Moore about the Leeuwenhoek
research that I had conducted at the Royal Society. Moore, who is the
Society librarian, is an amiable and obliging character, with gray locks
and professorial eyeglasses. But Haran’s questions led him to reveal his
lamentable lack of knowledge of Leeuwenhoek, and Haran confessed
he found it all “way more boring.”

Rosman shows my historic micrograph of my own
blood cells, imaged through a Leeuwenhoek microscope, and credits it to the University of Utrecht. The
Linda Hall Library in Kansas City features one of the
photographs I painstakingly captured, though saying
nothing of its origins, and one of my most historic images, of living bacteria, which I succeeded in photographing through a single-lensed, Leeuwenhoek-type
of microscope for the first time in history, is available
from the Kelly Carrier website, credited to Ms. Carrier. Don’t think too badly of her — the best people
do it. If you look on the Royal Society website for
Leeuwenhoek material you will see this same historic
image, with the credit this time claimed by the Royal
Society (see image on page 33).
In November 2018, that Society decided to promote Leeuwenhoek’s rediscovered specimens in a
video, with Moore (their librarian) showing the specimen packets to an interviewer named Brady Haran.
When I had discovered the specimens in 1981, I had
selected small portions of each one for microscopical examination, leaving the bulk of the material uncontaminated for future scientists to analyze with
methods yet unknown. To my surprise, in the video
the closed packets were being opened and the specimens within turned over casually, fully exposed to
every contaminant. The Society had always said that
they would keep them safe and sealed, and that they
would never be inspected without my being consulted. That was now disregarded, and Moore remarked:
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“This is so much more interesting, surely,” only to be
told: “No it’s not, it’s way, way more boring.” Haran,
the interviewer, turned to the annotation I had typed
at the time and read it, saying: “This looks like some
stuff science was done on in the 1980s.” Moore agreed,
adding: “That’s right; the specimens have been looked
at, in modern times of course, partly to see what it
was possible for Leeuwenhoek to see using contemporary technology.” The interviewer nodded. “Ah, so
it was like, you know, 300 years later, what can we do.
Wow.” He thought for a moment, and said that the
idea of seeing some of Leeuwenhoek’s own specimens
had originally made him “a little bit excited.” Moore
asked him: “And now?”
“Less so,” was the reply. “Still liked it — but not a
show-stopper.” This was such a misrepresentation of
Leeuwenhoek’s work, and the sensational revelations
his meticulously prepared specimens had offered.
This film may be found on YouTube in a series that the
Royal Society, with no hint of irony, calls “Objectivity” (search for “Lost Microscopes – Objectivity #188”).
With his graying locks and abstracted manner,
Moore — a man I like and with whom I have cooperated for decades — provided the image of a knowledgeable academic, yet he knows little about the subject and was similarly dismissive of the Leeuwenhoek
microscope that had been found in landfill mud from
the bottom of a Delft canal. On national television, its
announcement in Nature had been greeted as a sensational discovery; but by the time it featured in the
Royal Society’s “Objective” video it was very different. “Every time they dredge a canal in Holland,”
mused Moore, “they tend to find one of these things.
Leeuwenhoek seems to have dropped an awful lot
into canals.” That is an extraordinary way to misrepresent reality, and provides a noteworthy case study
for scholars.
HIJACKED HISTORY
The president of the Royal Society is himself interested in microscopy, and we had been in contact
by email about my Leeuwenhoek investigations. Although I have known all the Royal Society’s presidents since the 1970s, and had met one or two before
that, I had yet to meet the current one, Venkatraman
Ramakrishnan. He was born in Tamil Nadu, India, and began studying ribosomes at Yale. In 2009,
along with Thomas A. Steitz and Ada Yonath, he was
awarded a joint Nobel Prize in Chemistry for elucidating the atomic structure of the 30S ribosomal subunit
employed in organizing chromatin. We had hoped to
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meet at the Society’s 2020 Soirée, but both of us were
called away and it hadn’t come to pass. Ramakrishnan
wrote to say he hoped we might meet, and a date was
soon arranged. Leeuwenhoek was the topic in which
he was most interested. I had been casting around for
a tactful way to mention the repeated infelicities that
had been heaped upon Leeuwenhoek’s reputation,
but to my surprise, Moore joined the two of us, and
I did not want to be personally critical about his performance. Instead, the president (who had received
my Leeuwenhoek bibliography several weeks earlier)
was keen to know which of my papers I would recommend him to consult, because he said he was so interested in my work. We then discussed the possibility of
my giving a brief presentation about Leeuwenhoek’s
discoveries to mark the 300th anniversary of his death
in 1723. The president thought this might make a neat
introduction to a longer lecture given by a Fellow.
Moore asked whether I was still carrying out research
on the microscopes, and I told him that all our findings had been published in full. He added: “I shall be
going over to Leiden shortly to see the microscopes at
the Boerhaave museum.” Cordially, as you do, I asked
him to give the Boerhaave staff my best wishes.
The president wrote to me next day saying how
much he had enjoyed our meeting, and added that he
had raised the forthcoming anniversary with the officers. By that time, he would have finished his term
in office. On reflection, I was not keen on a short introductory lecture about Leeuwenhoek. I had given a
presentation on my early research at the Royal Society
in October 2010 and had to work hard to fit the subject
into an hour, so I responded by saying: “I would not
want the Society to be thought of as consigning the
subject to an abbreviated time slot.” It was agreed that
the idea would be discussed when the new president
had been installed — and there the matter rested. I was
left wondering how I could give a positive presentation to a crowded meeting of the Royal Society when
it would inevitably highlight how they were misrepresenting Leeuwenhoek. However, matters were shortly
to deteriorate even further — the insidious specter of
Nonscience was about to rear its head.
On Oct. 16, 2019, I heard that a press release was
being sent out to the scientific media. The signatories
were a distinguished group of academic institutes:
the Rijksmuseum Boerhaave, the University of Cambridge, and the Max Planck Institute — spearheaded
by the Royal Society. Its opening words were unambiguous. “What may be the earliest surviving objects
seen by a microscope — specimens prepared and
viewed by the early Dutch naturalist Antoni van Leeu-

wenhoek — have been reunited with one of his original microscopes,” it began. This event gave science
historians “the opportunity for taking photographs
through the original microscope,” it continued, promising to recapture the “look” of 17th century science
with “stunning high-resolution color photographs for
the first time.”
Microscopists everywhere were stunned. The
journal editors to whom it was sent declined to publish it as it stood. The comments I received were unanimous: this was an amateurish attempt to hijack a major landmark in the history of science. Everybody was
aware that those earliest microscope specimens had
been reunited with an original Leeuwenhoek microscope almost 40 years earlier, and there was nobody
in the field who didn’t know the story. The idea that
these were the first high-resolution color photographs
was widely known to be absurd: my pioneering micrographs had been on film, which has a resolution
far higher than that of modern digital media. In 2001,
our pictures had been digitized, allowing the images
to be optimized so that they looked as they had appeared originally. Recreating the “look” of the specimens Leeuwenhoek had studied had been achieved in
1981, and had not been repeated by anyone else since.
Even so, Amito Haarhuis, director of the Boerhaave
said: “We are finally able to see in full detail what
van Leeuwenhoek might have seen 350 years ago. We
couldn’t be more excited!” Added Moore: “Our first
color views of the sections cut by Leeuwenhoek’s razor, with the lens made by the same hand, was a heartstopping moment.” No wonder he and the Royal Society’s president had been so intent on learning about
my current interests on Leeuwenhoek. The calumny
of these curious claims was strange enough; and this
fiction was being touted around the media by some of
the greatest institutions in science.
The research was published online by Sietske
Fransen, who was based at the university of Cambridge Centre for Research in the Arts, Social Sciences
and Humanities, under Professor Sachiko Kusukawa.
Her department is known by the curiously applicable acronym of CRASSH (as one colleague said to
me in Cambridge: “CAR CRASSH would have been
even better”) which was established in 2001 to build
bridges between art and science. That was a field I had
pioneered in 1967 at the Newport College of Art, now
part of Cardiff University, and led later to my book Images of Science, a History of Scientific Illustration (1992).
Similar wording was used when the new press release
was published on the websites of the Max Planck Institute, the Royal Society, and the Boerhaave museum.
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Top: The Boerhaave museum released this image of a dried algal
film that Leeuwenhoek had sent to London in 1687. They stated that
they had obtained this view through a Leeuwenhoek lens, but little
microscopical detail can be discerned. In the 1981 research, these
films had been imaged with a scanning electron microscope, and
the specimens had then been reconstituted to reveal hidden details.
Bottom: After reconstitution, the specimens were restored to the
condition in which Leeuwenhoek would have examined them. Among
the chlorophyte filaments, several rotifers were observed (these were
among the first aquatic microbes that Leeuwenhoek described, and they
are mentioned in his account from 1674). I could still identify the rotifer
Trichocerca cristata after almost three centuries.

What compounded the affair was that, though none of
the other sites gave an acknowledgment, Fransen had
conceded my precedent by citing: “Brian J. Ford, ‘The
Van Leeuwenhoek Specimens,’ Notes and Records of the
Royal Society, 36, pp 37–59, 1981.” Fransen’s reference
set it out in full.
DISTORTED VIEWS
Perhaps because a digital camera has been used,
the micrographs that appear online look strange.
They do not have the typical appearance of the view
through a single-lensed microscope. Whenever an im44

age is taken with an instrument of that sort, the periphery of the picture always reveals the image of the
aperture holding the lens. Even with the blurry ghost
of an organism seen through a replica microscope,
which the BBC managed to capture (see top image on
page 37), you can see the curved outline. It is always
visible. Yet in the pictures taken by Wim van Egmond
for the Boerhaave museum there is simple vignetting,
which is what you usually observe if a macro lens is
improperly adjusted. No doubt there is an explanation, but nothing has been published on the methods
involved. When I took the first historic photographs
back in 1981, I designed an optical stand, which meant
there was no ancillary camera lens in use. The only
thing between the specimen and the film emulsion
was the Leeuwenhoek lens itself. This captured a pure
and direct image at full resolution; with a camera lens
in between, the photograph might have been subtly
compromised.
Colleagues reminded me that the first line of intervention is to contact those responsible, so I sent emails
to the heads of each department. Not one replied. I
emailed the president at the Royal Society, but he
suddenly became uncommunicative. Having known
Keith Moore since the 1980s, I contacted him personally and he explained that this was the culmination of
a project called “Making Visible,” which had been set
up with a $1,000,000 grant from the Arts and Humanities Research Council (AHRC). The project had been
set up to catalogue the images in the collection of the
Royal Society, though none of us could see why such
a huge sum of money was necessary. Microscopy was
a part of this, and the project embraced the re-creation
of Leeuwenhoek’s view of nature. Research into the
early days of microscopy is always welcome (there is
far too little of it around) though I have to say that
it is probably better to undertake something original,
rather than pretend that somebody else’s well-known
ideas were now yours. Moore insisted: “The press release was very carefully written and agreed with all
parties.” He added: “There was nothing untruthful
about it.” This was a clear breach of the conventions of
scholarship, but was it plagiarism? Wikipedia offers
this definition: “paraphrasing someone else’s original
idea without citation.” I consulted Cambridge University, to find that their statement is unequivocal:
plagiarism is defined as “using someone else’s ideas,
words, data, or other material produced by them
without acknowledgement,” while the University of
Oxford sets it out in a modern context: “Plagiarism is
presenting someone else’s work or ideas as your own
… by incorporating it into your work without full
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acknowledgement. All published and unpublished
material, whether in manuscript, printed or electronic form, is covered under this definition.” Plenty of
ticked boxes there.
When this happens, it provides yet more memorable material for articles (like this) and offers much
new content for my lectures. Without people generously providing me with this kind of first-rate material, I might be hard-pressed to select a suitable subject.
The new publication of Nonscience Returns includes
this episode, of course, as it’s a classic. That book may
be satire (well, I know it made the publisher’s editor
laugh aloud), but there is a serious message here: we
are facing an era where we are being bamboozled by
authority, and integrity is regarded as an outdated
handicap, rather than a crucial prerequisite.
As I stated in an article for this journal, plagiarism
is a compliment (58:1, 2010). It shows that people who
plagiarize regard your work far higher than their own.
It also shows that, when they cannot think of anything
to do, it was your insight they misappropriated. This
latest episode is an exemplar of our new age when the
integrity of original inquiry is banished, and opportunistic connivance takes its place. That is the hallmark
of Nonscience, along with acquisition of huge sums
of unaccountable money. I know that the CRASSH
project catalogued the 400-odd pictures published in
the first 50 years of Philosophical Transactions, and I see
that Fransen has published a catalogue of the 200-odd
drawings from Leeuwenhoek’s writings. Her paper is
not scholarly — there is no attempt to identify the details in the images or to account for how they were obtained or whether they are accurate — it is little more
than a list. There is also a handful of still images and a
few minutes of video from the Leeuwenhoek samples
taken at the Boerhaave museum, a good afternoon’s
work, though I am not sure that this can explain
where all of the million dollars went. My own modest research resulted in some 3,000 black and white
negatives and 1,000 color slides, with approximately
100 videos taken with simple microscopes running to
about 10 hours playing time, and the revelation that
there are two unknown Leeuwenhoek microscopes,
an extensive program of research published in a bibliography of over 400 items. In all, it cost about $30,000
— say, 300 times as many results for one-thirtieth of
the money.
How can we summarize? Studying the history
of science, at university level, is dead. There is no attempt by its practitioners to keep up to date, and recycling a 1930s curriculum satisfies everyone because

Top: This frame is said to show the appearance of a Leeuwenhoek
cork section under an original microscope at the Boerhaave museum.
It is curiously dissimilar to conventional micrographs taken with these
instruments, because neither spherical nor chromatic aberration are
seen, as one might expect. There is no sign of the lens periphery, which
should always be seen. Bottom: Leeuwenhoek’s ability to cut fine section
material is evident from this micrograph of his cork specimen. To capture
this image, I used the Leeuwenhoek microscope at Utrecht University,
with its higher magnification and superior resolution. The lens periphery
is clear (lower right corner) and the effect of aberration, which is clearly
evident, does little to detract from the overall image.

students know no better. There is little need for people
to understand their instrumentation, to know about
the most basic facts, to conduct honest inquiry or even
to act with integrity. Research projects are easy to find
— just appropriate someone else’s and claim it as your
own. Then you can acquire seven-figure sums from
authorities too ill-informed to know what you’re up
to and too busy to check up on what you did. I know
what you’re thinking — this is how the new Nonscience
Returns is being written. Brian is being satirical.
But is he?
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