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“The Houshold Cyclopedia” printed in 1881, Henry Hartshorne, M.D.
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Now my beloved, step down from your chariot, and let not your foot, 
my lord, touch the Earth. Servants, let there be spread before the house 
he never expected to see, where Justice leads him in, a crimson path. 

- Aeschylus, from 458BC
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The Bug That Changed History

Jeff Behan

   Surprise Valley. July. You’re running sweep on the Tapeats/Thunder River/Deer Creek hike. 
Conversation at the back of the pack is running something like this: “We’re surprised all right. 
We’re surprised how hot and dry and stupid it is up here!” Yep, they’re suffering from heat 
frustration, and you’re still miles away from the boats at Deer Creek. Resting at the Big Shade 
Rock, the glum crunching of a granola bar is the only sound. You think: “I need to divert at-
tention away from blistered feet, achy joints, and sunburns. I need a long, entertaining story.” 
Tell them the tale of the cochineal insect, a bug that changed world history.

   The cochineal is found in many Colorado River side canyons, appearing on prickly pear 
cactus pads inside matchhead-sized white fuzzballs. When you find some of these, carefully 
pull one off. Go ahead and mash it. The brilliant red insect bodies now staining your fingertips 
have been processed by New World cultures for thousands of years, and used to color every-
thing from warriors’ shields to their own bodies. By the 14th century, the Incas and Aztecs 
both had whole agricultural systems based on cochineal, and apparently valued the dye as 
much as gold.

   At the same time in Europe, the best red colorings were made from another insect, a pest of 
oak trees called kermes, which was dried, ground up and dissolved in water. Neolithic cave 
paintings in France, the Dead Sea Scrolls, and the wrappings of Egyptian mummies were all 
tinted with this dye. Compared to cochineal however, kermes tints look dull and faded. So 
when Cortes invaded Mexico in 1519, he was amazed to find Montezuma and other nobles 
dressed in robes dyed a brilliant, vivid red. He was also amazed to see the native women’s 
hands and breasts painted the same intense color. In Tenochtitlan (now Mexico City) he found 
bags of dried cochineal sent as tribute to Montezuma, which were promptly shipped back to 
Spain. The dye was so much brighter than kermes it was almost instantly in high demand. By 
1600, cochineal was second only to silver as the most valuable import from Mexico.
Around 1630, it was discovered that treating cochineal with an acidic tin solution made it bind 
much better to fabric and even brighter in color, the first scarlet as we now know it. Because of 
its expense and scarcity, scarlet cloth quickly became associated with money and power. Ro-
man Catholic Card Cardinals robes were made from it as were the jackets of the British mili-
tary.

   The Revolutionary War in which American colonists fought against these “Redcoats” was 
brought on not only by British taxes on tea, but also by heavy taxes on cochineal, which could 
easily have been imported directly from Mexico by the Colonies.

    In addition to dye for fabric, cochineal became widely used as a food coloring. Cakes, cook-
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ies, beverages, jam, jelly, ice cream, sausages, pies, dried fish, yogurt, cider, maraschino cher-
ries and tomato products were brightened with it as were chewing gum, pills and cough drops. 
Cosmetic rouge was developed with cochineal as the main ingredient. But while ever more 
diverse uses were found for cochineal, it’s origin remained a mystery.

   Most Europeans thought it was extracted from berries or cereals because the dried insects 
looked like grains of wheat. This misconception was promoted by the Spanish, who had 
launched a brutal cover-up of the dye making process as soon as they realized cochineal’s 
potential. Many New World natives unfortunate enough to have chosen a career in red dye 
production were simply put to death. Access to cochineal farms was tightly controlled, but 
eventually French and Dutch adventurers succeeded in smuggling out live cactus pads cov-
ered with the insects. Cochineal “ranches” were started in dozens of countries in North Africa, 
the Mediterranean and the Caribbean. Prickly pear and cochineal did particularly well in the 
Canary Islands where whole farms and vineyards were cleared and converted to cactus planta-
tions. In 1868, the Canaries exported six million pounds of cochineal, equivalent to 420 billion 
insects.

   This time period proved to be the peak of the cochineal industry as new synthetic dyes in a 
variety of fade-resistant colors rapidly superseded it. By the 1880s cochineal production was in 
steep decline. A major crisis in Spanish financial markets ensued, as a key 250 year-old indus-
try failed within the span of a couple of decades.

   Though not in high demand today, cochineal is used in medical tracers, artists’ paints and 
microscopy stains. It is currently the only natural red food coloring authorized by the FDA. 
Unfortunately, workers harvesting cochineal now are not much safer than those laboring 
under the Spanish 200 years ago. The world’s primary growing area, Peru, is threatened by 
ongoing political instability and violence. Conditions are so sketchy that the insects are usually 
gathered at night. Revealing where his concerns lay, one cochineal importer noted: “There’s 
high mortality in working staff right now, so supplies are a bit tight.”

   By now, if you’ve dragged the story out adequately, the boats should be in sight. If so, wrap 
up your tale on this note: as food producers continue to switch back to natural colorings, more 
and more of the stuff we eat and drink will be dyed with dead bugs. But at least the red color 
won t have originated as some awful synthetic brew in a General Foods chemistry lab.

http://www.gcrg.org/bqr/8-2/bug.htm
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European sailors throwing African captives slaves overboard during 
Middle Passage to the Americas. woodcut, ca. 1750
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This isn’t another story about that dress, or at least, not really.

It’s about the way that humans see the world, and how until we have a way 
to describe something, even something so fundamental as a colour, we 
may not even notice that it’s there.

Until relatively recently in human history, “blue” didn’t exist.

As the delightful Radiolab episode “Colours” describes, ancient languages 
didn’t have a word for blue — not Greek, not Chinese, not Japanese, not 
Hebrew. And without a word for the colour, there’s evidence that they may 
not have seen it at all.

How we realised blue was missing

In the Odyssey, Homer famously describes the “wine-dark sea.” But why 
“wine-dark” and not deep blue or green?

In 1858, a scholar named William Gladstone, who later became the Prime 
Minister of Great Britain, noticed that this wasn’t the only strange colour 
description. Though the poet spends page after page describing the intri-
cate details of clothing, armour, weaponry, facial features, animals, and 
more, his references to colour are strange. Iron and sheep are violet, honey 
is green.

So Gladstone decided to count the colour references in the book. And 
while black is mentioned almost 200 times and white around 100, other 
colours are rare. Red is mentioned fewer than 15 times, and yellow and 
green fewer than 10. Gladstone started looking at other ancient Greek 
texts, and noticed the same thing — there was never anything described 
as “blue.” The word didn’t even exist.
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It seemed the Greeks lived in murky and muddy world, devoid of colour, 
mostly black and white and metallic, with occasional flashes of red or 
yellow.

Gladstone thought this was perhaps something unique to the Greeks, but 
a philologist named Lazarus Geiger followed up on his work and noticed 
this was true across cultures.

He studied Icelandic sagas, the Koran, ancient Chinese stories, and an 
ancient Hebrew version of the Bible. Of Hindu Vedic hymns, he wrote: 
“These hymns, of more than ten thousand lines, are brimming with de-
scriptions of the heavens. Scarcely any subject is evoked more frequently. 
The sun and reddening dawn’s play of colour, day and night, cloud and 
lightning, the air and ether, all these are unfolded before us, again and 
again… but there is one thing no one would ever learn from these ancient 
songs… and that is that the sky is blue.”

There was no blue.

Geiger looked to see when “blue” started to appear in languages and 
found an odd pattern all over the world.

Every language first had a word for black and for white, or dark and light. 
The next word for a colour to come into existence — in every language 
studied around the world — was red, the colour of blood and wine.

After red, historically, yellow appears, and later, green (though in a couple 
of languages, yellow and green switch places). The last of these colours to 
appear in every language is blue.

The only ancient culture to develop a word for blue was the Egyptians 
— and as it happens, they were also the only culture that had a way to 
produce a blue dye.

If you think about it, blue doesn’t appear much in nature — there ar-
en’t blue animals, blue eyes are rare, and blue flowers are mostly human 
creations. There is, of course, the sky, but is that really blue? As we’ve seen 
from Geiger’s work, even scriptures that contemplate the heavens continu-
ously still don’t necessarily see it as “blue.”

In fact, one researcher that Radiolab spoke with — Guy Deutscher, author 
of “Through the Language Glass: Why the World Looks Different in 
Other Languages,” tried a casual experiment with that. In theory, one of 
children’s first questions is “why is the sky blue?” So he raised his daughter 
while being careful to never describe the colour of the sky to her, and then 
one day asked her what colour she saw when she looked up.

Alma, Deutscher’s daughter, had no idea. The sky was colorless. Eventual-
ly, she decided it was white, and later on, eventually blue. But it wasn’t the 
first thing she saw or gravitated towards, though it is where she settled in 
the end.

So before we had a word for it, did people not naturally see 
blue?

This part gets a little complicated, because we don’t exactly what 
was going through Homer’s brain when he described the wine-dark 
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sea and the violet sheep — but we do know that ancient Greeks and 
others in the ancient world had the same biology and therefore, 
same capability to see colour that we do.

But do you really see something if you don’t have a word for it?

A researcher named Jules Davidoff traveled to Namibia to inves-
tigate this, where he conducted an experiment with the Himba 
tribe, who speak a language that has no word for blue or distinction 
between blue and green.

When shown a circle with 11 green squares and one blue, they 
couldn’t pick out which one was different from the others — or 
those who could see a difference took much longer and made more 
mistakes than would make sense to us, who can clearly spot the 
blue square.

But the Himba have more words for types of green than we do in 
English.

When looking at a circle of green squares with only one slightly 
different shade, they could immediately spot the different one. Can 
you?
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For most of us, that’s harder.

This was the unique square:

Davidoff says that without a word for a colour, without a way of 
identifying it as different, it’s much harder for us to notice what’s 
unique about it — even though our eyes are physically seeing the 
blocks it in the same way.

So before blue became a common concept, maybe humans saw it. 
But it seems they didn’t know they were seeing it.

If you see something yet can’t see it, does it exist? Did colours come 
into existence over time? Not technically, but our ability to notice 
them may have…

For more fascinating information about colours, including informa-
tion on how some “super-seeing” women may see colours in the sky 
that most of us have never dreamed of, check out the full Radiolab 
episode.
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You probably take the blue in your favorite jeans or denim bean bag chair for granted 
now, but it was once prized by slave traders, spiritual leaders, royalty and rag traders 
alike.

A decade ago, Catherine McKinley embarked on a trip through nine West African coun-
tries, armed with a fellowship and her fascination for the blue dye. She tells her story in 
her book Indigo: In Search of the Color that Seduced the World.

The History of Indigo

While indigo traces its roots to India, the African slave trade made it exceedingly valu-
able on that continent.

“Indigo was more powerful than the gun,” McKinley tells Tell Me More host Michel 
Martin. “It was used literally as a currency. They were trading one length of cloth, in 
exchange for one human body.”

Enslaved Africans carried the knowledge of indigo cultivation to the United States, and 
in the 1700s, the profits from indigo outpaced those of sugar and cotton.

“At the time of the America revolution, the dollar had no strength, and indigo cakes were 
used as currency,” McKinley says.

The original American flag was also made from indigo textiles.

African Women and the Story of Cloth

Across the ocean, on the African continent, indigo-dyed cloth helped financially em-
power many African women. Although nowadays, most cloths on the continent are dyed 
with a much cheaper synthetic color, owning cloth is considered a huge asset. During 
her stay in Ghana, McKinley learned that cloth is valued more than many women’s bank 
accounts and insurances.

“If you have 300 pieces of good cloth, like a real Madame, well then you have something. 
A person’s spirit is in their cloth,” McKinley says.

Each cloth has a name based on its pattern, and it usually tells a cautionary story full of 
folksy wit: “When my husband goes out, I go out,” “Attending school does not mean one 
would be wise,” or “My head is correct.”

But for McKinley, tracing the significance of indigo also sets her a on a more personal 
journey.

“I learnt through looking at the dye pot and how cloth is used and worn, really the value 
of life and how the color represents life,” she says.
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by Marion Boddy-Evans 
Updated May 24, 2019

Any artist who enjoys using Prussian blue will find it hard to imagine that such a beautiful blue was actually the result of an 
experiment gone wrong. The discoverer of Prussian blue, the colormaker Diesbach, was in fact not trying to make a blue, but 
a red. The creation of Prussian blue, the first modern, synthetic color was completely accidental.

How Red Became Blue
Diesbach, working in Berlin, was attempting to create cochineal red lake in his laboratory. (“Lake” was once a label for any 
dye-based pigment; “cochineal” was originally obtained by crushing the bodies of cochineal insects.) The ingredients he 
needed were iron sulfate and potash. In a move that’ll bring a smile to any artist’s who’s ever tried to save money by buying 
cheap materials, he obtained some contaminated potash from the alchemist in whose laboratory he was working, Johann 
Konrad Dippel. The potash had been contaminated with animal oil and was due to be thrown out.

When Diesbach mixed the contaminated potash with the iron sulfate, instead of the strong red he was expecting, he got one 
that was very pale. He then attempted to concentrate it, but instead of a darker red he was expecting, he first got a purple, 
then a deep blue. He’d accidentally created the first synthetic blue pigment, Prussian blue.

Traditional Blues
It’s hard to imagine now, given the range of stable, lightfast colors we can buy, that in the early eighteenth century artists 
didn’t have an affordable or stable blue to use. Ultramarine, which is extracted from the stone lapis lazuli, was more expen-
sive than vermilion and even gold. (In the Middle Ages, there was only one known source of lapis lazuli, which means sim-
ply ‘blue stone.’ This was Badakshan, in what is now Afghanistan. Other deposits have subsequently been found in Chile and 
Siberia). Indigo had a tendency to turn black, was not lightfast, and had a greenish tinge. Azurite turned green when mixed 
with water so couldn’t be used for frescoes. Smalt was difficult to work with and had a tendency to fade. And not enough was 
yet known about the chemical properties of copper to consistently create a blue instead of a green (it’s now known that the 
result depends on the temperature it was made at).

The Chemistry Behind the Creation of Prussian Blue
Neither Diesbach nor Dippel was able to explain what had happened, but these days we know that the alkali (the potash) re-
acted with the animal oil (prepared from blood), to create potassium ferrocyanide. Mixing this with the iron sulfate, created 
the chemical compound iron ferrocyanide, or Prussian blue.

The Popularity of Prussian Blue
Diesbach made his accidental discovery sometime between 1704 and 1705. In 1710 it was described as being “equal to or 
excelling ultramarine”. Being about a tenth of the price of ultramarine, it’s no wonder that by 1750 it was being widely used 
across Europe. By 1878 Winsor and Newton were selling Prussian blue and other paints based on it such as Antwerp blue 
(Prussian blue mixed with white). Famous artists who have used it include Gainsborough, Constable, Monet, Van Gogh, and 
Picasso (in his ‘Blue Period’).

The Characteristics of Prussian Blue
Prussian blue is a translucent (semi-transparent) color but has a high tinting strength (a little has a marked effect when 
mixed with another color). Originally Prussian blue had a tendency to fade or turn grayish green, particularly when mixed 
with white, but with modern manufacturing techniques, this is no longer an issue.
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Tacuina sanitatis (XIV century)
3-aspetti di vita quotidiana, insonnia, Taccuino Sanitatis,
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Engraving of the holotype fossil of Prodryas persephone, 
from an advert in Canadian Entomologist, 1887, 
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昔者庄周梦为胡蝶，栩栩然胡蝶也，自喻适志与，不知周也。俄然
觉，则蘧蘧然周也。不知周之梦为胡蝶与，胡蝶之梦为周与？周与胡
蝶，则必有分矣。此之谓物化。

《庄子·齐物论》
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