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1ST SECTION

Science before Darwin 
For more than 2.5 million years, human beings had gathered plants and hunted 
animals that lived and reproduced without man’s intervention. We were nomads, 
that is, our species did not have a fixed settlement. We were constantly moving.

All of this changed about 10 thousand years ago, when Homo sapiens started to 
manipulate the lives of some plants and animals, classifying, organizing and improving 
them for mankind’s own benefit. Therefore, man’s dependence on nature is not new, 
and neither is our search for knowledge. The use of this knowledge as information has 
been with us for many years, even before it became known as Science.

“But it is very far from true that the principle is a modern discovery.  
I could give several references to the full acknowledgement of the importance of 
the principle in works of high antiquity. [...] The principle of selection I find distinctly 
given in an ancient Chinese encyclopaedia. Explicit rules are laid down by some of 
the Roman classical writers. From passages in Genesis, it is clear that the colour of 
domestic animals was at that early period attended to.”

— Charles Darwin, On the Origin of Species, 1859

Historia Naturalis Brasiliae
Historia Naturalis Brasiliae, written by Williem Piso and Georg Marcgrave, was 
published 371 years ago. It is considered one of the most relevant works of artistic 
and scientific record of Colonial Brazil. Published in 1648, it has become the main 
reference on Brazilian fauna and flora up to the end of the 19th century. It was also 
used as one of the sources for the systematization of the taxonomy proposed by 
Carl Von Linné.

The Krahô
A myth of the Krahô Indians (natives that live in the Northeast of Brazil, in areas 
of the states of Piauí, Maranhão and Tocantins) – tells that the animals got 
together to hold a party. ‘During the festivity, they decided to race in pairs; the 
winner of each race would live in the “Cerrado” (a tropical savanna ecoregion of 
Brazil), whereas the loser would have to live in the forest […]. The message left 
unsaid in the legend is that the animals that are not good runners have to avoid 
danger by hiding – to which the forest is more suitable – whereas the good 
runners do not need to hide and can live in the “Cerrado”, because they can 
flee from danger by running.’ (Julio Cezar Melatti, Sistemas de classificação de 
animais e plantas pelos índios, 1975)

Aristotle (384 b.C–322 b.C)
Aristotle, who was one of the first to think of organizing the living creatures 
into a system, contributed with relevant studies on Natural History. He was 
one of the forerunners of ichthyology (the study of fish), the first to establish a 
difference between aquatic mammals, such as whales, which breathe through 
lungs, and fish, which breathe through gills. 

It was Aristotle who organized and spread the theory of ‘spontaneous 
generation’ recognized by the natural philosophers who preceded him. 
According to this theory, which is discredited nowadays, it might be possible for 
specific living beings to emerge from inorganic matter without the need of any 
form of reproduction. Thus, fish would be the offspring of stones, for instance. 

Vitruvian Man (1st century)
The Vitruvian Man is a concept that is considered the Canon of Proportions for 
the human body; it follows a specific mathematical reasoning, and was drawn 
by Renaissance artist Leonardo da Vinci. Firstly described by Roman architect 
Marcus Vitruvius Pollio, the man whose proportions are perfect, which is in line 
with the classic concept of beauty, is an ideal model for the human being. 

Buffon (1707–1788)
According to Darwin, French naturalist Comte de Bouffon was one of the first to 
study the origin of species. According to Buffon, the organization of animals is 
defined by their relationship with man. Therefore, domesticated animals that are 
useful to man, like the horse, the donkey and the ox, are privileged mostly due to 
their nobility or usefulness, whereas the subsequent order seems almost arbitrary. 
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Goldsmith (1728–1774)
Oliver Goldsmith was an Irish playwright and novelist who was fascinated by the 
environment. He sought to create a definitive text that would record biologic life 
on the planet, which resulted in the eight volumes of A History of Earth and the 
Living Nature. The book was known not only for the breadth information about 
wildlife, but also for its early distinction between the various types of Science. 

Carl Von Linné (1707–1778)
Swedish botanist Carl Von Linné proposes a continuous line of living beings, 
a linear evolution. He further envisions the Garden of Eden as the place from 
which all species dispersed themselves. His argument was that all living things 
form the Great Chain of Being. Linné conceived the idea of “division” and 
“naming” as a way of organizing the living creatures.

From the need to name things and organize them into knowledge, Linné creates 
a system of classification, cataloguing the living beings in kingdoms, classes 
and orders, following a division that is similar to the hierarchy of nobility, 
directly connected to the impending notion of system of that time, which is still  
used nowadays.

Botanical Garden
“One day I went to the botanic garden, where many plants, well-known for 
their great utility, might be seen growing. The leaves of the camphor, pepper, 
cinnamon, and clove trees were delightfully aromatic; and the bread-fruit, the 
jaca, and the mango, vied with each other in the magnificence of their foliage.”

— Charles Darwin, The Voyage of the Beagle, 1859 

The Botanical Garden of Rio de Janeiro was created in 1808, with the arrival 
of the Portuguese royal family. Its first challenge was to adapt to the Brazilian 
climate the so-called Eastern spices: vanilla, cinnamon and pepper, among 
others. Acclimatizing a specific plant meant firstly improving the transportation 
of seedlings and seeds, often brought from other continents in travels that took 
months. Afterwards, they had to be moved to the ground, according to their 
needs. The acclimatization and cultivation of exotic species were so crucial for 
the Portuguese Crown that rewards, medals and privileges were offered to the 
farmers who cultivated such plants.

The palm trees of The Botanical Garden
In 1809, the Prince Regent John of Portugal himself planted the first palm tree 
in the Botanical Garden of Rio de Janeiro, which is known as imperial palm. 
Even though palm trees are tropical plants, and many of the more than two 

thousand species are native to South America, the ones in the Botanical Garden 
came from the Mauritius Islands as a gift of a frigate wreck survivor to the 
prince regent. Having roots that can reach up to 10m in length, which provide 
stability to its more than 50m of height, the palm trees can reach waters that 
are deep underground, from which they draw their nutrients. In spite of having a 
myriad of forms, as the somewhat round trunks, and the green, bluish or silvery 
leaves, the exuberance of this species of palm tree is always associated with 
prosperity, regeneration and immortality.

Darwin and Dogs
In his youth, Darwin was an excellent fox hunter, a practice that made him 
keen on observing things. The naturalist was also fond of dogs at a time when 
they were essential in English daily life. Dogs helped in the herding of cattle, 
protected the houses and properties, and led the hunters to their prey. They were 
further known for being man’s best friends. 

In the journals and notebooks of the naturalist, most of the principles of natural 
selection were based on canine metaphors. The first example given in his work 
about adaptation and selection is the model of the greyhound, a dog that had 
each and every part of the body adapted to hunting hares.  

“We cannot suppose that all the breeds were suddenly produced as perfect and 
as useful as we now see them; indeed, in several cases, we know that this has not 
been their history. The key is man’s power of accumulative selection: nature gives 
successive variations; man adds them up in certain directions useful to himself.”

— Charles Darwin, On the Origin of Species, 1859.

“We have seen that man by selection can certainly produce great results, and 
can adapt organic beings to his own uses, through the accumulation of slight 
but useful variations, given to him by the hand of Nature.”

— Charles Darwin, On the Origin of Species, 1859.

Domestication
Darwin’s theory is based on the study of domesticated breeds. According to the 
concept, the current species of plants and animals are the oldest and strongest 
varieties that emerged from a natural selection of those species that could 
better adapt to the circumstances and conditions of place and time, in a way 
that can be compared with the development of our animals and plants under 
artificial selection and care.

“One of the most singular aspects of our domestic races is that they show 
adaptation, not for the sake of the animal or plant, but rather for man’s benefit 
and amusement.“ — Charles Darwin, On the Origin of Species, 1859.
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“Our familiarity with the larger domestic animals tends, I think, to mislead us: 
we see no great destruction falling on them, and we forget that thousands are 
annually slaughtered for food, and that in a state of nature an equal number 
would have somehow to be disposed of.”

— Charles Darwin, On the Origin of Species, 1859.

“If selection consisted merely in separating some very distinct variety, and 
breeding from it, the principle would be so obvious as hardly to be worth notice; 
but its importance consists in the great effect produced by the accumulation 
in one direction, during successive generations, of differences absolutely 
inappreciable by an uneducated eye […] Not one man in a thousand has 
accuracy of eye and judgement sufficient to become an eminent breeder”

— Charles Darwin, On the Origin of Species, 1859.

Experiments with Pigeons
When analysing his correspondence on the subject, we learn that Darwin himself 
bred pigeons in an effort to understand the process and the scope of variation 
under domestication. He relied on the support of experts such as William 
Tegetmeier, as well as on the cooperation of naturalists from other countries, 
many of whom shared their observations and even their specimens with Darwin. 

Pears
“The pear, though cultivated in classical times, appears, from Pliny’s description, 
to have been a fruit of very inferior quality. I have seen great surprise expressed 
in horticultural works at the wonderful skill of gardeners, in having produced 
such splendid results from such poor materials; but the art, I cannot doubt, 
has been simple, and, as far as the final result is concerned, has been followed 
almost unconsciously. It has consisted in always cultivating the best known 
variety, sowing its seeds, and, when a slightly better variety has changed to 
appear, selecting it, and so onwards.”

— Charles Darwin, On the Origin of Species, 1859 
 
Book “Variation under domestication”
“The details given in the first volume will probably be too numerous and minute 
for most readers; but they appeared to me worth publishing, as different 
persons might be interested in different classes of animals and plants; and the 
facts taken together shew in the clearest manner how largely organic beings 
vary when subjected to domestication.”

— Charles Darwin, The Variation of Animals and Plants under Domestication, 1868

Exotic and native species
When a species is located in an area that is not its natural habitat, having been 
taken there either by man, the wind, or water, it is called exotic. The migratory 
process and manipulation are so slow that it often goes unnoticed. It is easy 
to understand that blackberries and other berries are not native to Brazil, but it 
might be much more difficult to comprehend, for instance, that the more common 
species of our everyday life, like bananas and oranges, are not native to our 
country either. 

Still-life
“Still-life, which emerged as a Dutch painting genre in the 16th century, served 
not only a merely decorative purpose but also the need for deep reflections  
on the brevity of the human presence in the world. [...] it had the purpose of 
reminding us that desires and appearances are fleeting; [...] it led to thoughts on 
life and death, regarding their forms and allegorical nature.”  
— Maria Adélia Menegazzo, Still-life: a poetic and photographic reflexion, 2015

Rapas 2014–2018 | Marika Seidler
Every year there is an intense ritual in Galicia, in which the villagers search for 
horses that roam wild and take them from the mountains to their villages. The 
animals are led to a round corral, where vigoruos men and women mount them 
and bring them down to the ground with their bare hands with the sole purpose of 
cutting off their manes and tails, watched by the elders, who make sure that the 
ritual follows its harsh tradition.

“With respect to the horse, I have collected cases in England of the spinal stripe 
in horses of the most distinct breeds, and of all colours; [...] In the north-west 
part of India the Kattywar breed of horses is so generally striped, that, as I hear 
from Colonel Poole, who examined the breed for the Indian Government,  
a horse without stripes is not considered as purely-bred.”
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— Charles Darwin, On the Origin of Species, 1859

“The dramatic enlargement of time and the new perception of the evolutionary 
character of the Earth was the most important scientific advance of the  
19th century.” — Atlantic Monthly, 19th century

 

The story behind pedra de Itapuca
In the nineteenth century ‘Pedra de Itapuca’ was depicted several times in 
an attempt to deny the gradual process of natural selection, contradicting 
Darwin’s ideas and claiming that the existence of fossils could be explained 
by a series of geological disasters in the history of Earth. Major disasters 
did occur, but biodiversity would always spring from the descendants of the 
species that survived, following the history of natural selection. The researches 
concerning the stone were recorded rather poetically by influential names, such 
as Jacques Burckhardt, Charles Hartt and, later on, Marc Ferrez. These studies 
have eventually led to the proof of the persistence of scientific accuracy in 
the various images of the “slit stone” (“Itapuca” in the Tupi language), located 
between the beaches of Icaraí and Flechas, in Niterói.

Charles Lyell
Principles of Geology, written by Charles Lyell and published between 1830 
and 1833, was of key importance for the development of Darwin’s theory. The 
book was released during the voyage of the “Beagle”, and Darwin read it as 
the trip progressed. It served as the basis for a theoretical framework of the 
scientist’s observations.

2ND SECTION

Lyell’s work marks a great change in geologic theory. He proposed that the key 
to understand the presence of seashells in high and unexpected places was 
the constant, gradual and inconceivably slow movement of the changes that 
took place on Earth. There were no catastrophes, just geologic laws that could be 
observed in the present, and that had worked incessantly through eons of time.

CHARLES LYELL – TO CHARLES LYELL, ESQ. F.R.S.,
This second edition is dedicated with grateful pleasure, as an acknowledgement that the 
chief part of whatever scientific matter this journal and the other works of the author may 
possess, has been derived from studying the well-known and admirable PRINCIPLES OF 
GEOLOGY. (Second edition of The Voyage of the Beagle, dedicated to Charles Lyell).

MAP OF THE CORDILLERA
Plate 1 from South America showing geological sections through the Andes. The first 
two show Darwin’s Southern and Northern traverses, between Santiago on the left and 
Mendoza on the right (c. 200km, 120 miles); the third shows the Copiapò [Copiapó] valley 
in Northern Chile (c. 100km, 60 miles).

The Imperial Scientific Commission
The Scientific Exploration Commission, organized by the Brazilian Historic 
and Geographic Institute, was the first truly national expedition to carry out 
botanical, zoological and ethnographical researches in the state of Ceará 
and its outskirts. The Commission has contributed with classical books that 
formed the basis of the rare works section of the National Museum Library. The 
Comission also opened the First Exhibition of National and Industrial Products, 
in December of 1861. The collection that was gathered during the voyage was 
composed of more than 12 thousand insects, 4 thousand bird specimens, 
reptiles, mammals, live animals and several notes on legends, cultural aspects 
and the folklore of the region.

Peter Lund
Peter Lund lived for many years in Lagoa Santa, Minas Gerais, studying the 
limestone caves during the decades of 1830 and 1840. One of the most impor- 
tant Danish naturalists, considered the father of Brazilian palaeontology, Lund 
demonstrated that the extinction of pre-historic animals was not complete due 
to the fact that many life forms that thrive nowadays used to live alongside the 
extinct mega-fauna. The Danish naturalist, whose collection is composed of 
more than twenty Homo Sapiens skulls found in caves in Minas Gerais, provided 
Darwin with a long-term view of animal evolution, thus paving the way for a 
greater acceptance of the scientist’s ideas.
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Depictions of Prehistory
The first pictorial representation of life in prehistoric times, based on evidence 
of fossil reconstitution, circulated widely in the scientific community and has 
influenced several later representations. Back then, it was used for educational 
purposes, and it represented the birth of the ideas about ancient eras and the 
unknown “monsters” that were alive then. The first version of the image, dating 
back to 1830, is based on fossils that were found in Lyme Regis, Dorsert, which 
were gathered by Mary Anning, who was still in her youth. Although she was 
responsible for several remarkable findings and came to be respected by the 
scientific community after having her fossils authenticated by the outstanding 
French geologist Georges Cuvier, most of Mary’s findings ended up in museums 
or personal collections, and she was not granted any merit.

Richard Owen
“What a strange man to be envious of a naturalist like myself, immeasurably  
his inferior!” — Charles Darwin, Letter to Henslow about Richard Owen, 1860.

For refusing to accept the theory of evolution by means of natural selection, 
Richard Owen has been traditionally portrayed as the greatest opponent of 
Darwin. The English palaeontologist, known as the person who coined the word 
“dinosaur” (dreadful reptile), made important contributions to the science of 
the nineteenth century. Owen was responsible for the foundation of London’s 
Natural History Museum. Still in the early days of paleontology, Owen helped set 
up an exhibition of dinosaur sculptures based on fossils of extinct creatures. 
Nevertheless, as most of the existing skeletons of dinosaurs were incomplete, 
or, in other words, as there were just random parts of their skeletons, the 
palaeontologist did what seemed to make sense at the time: he figured out the 
appearance of these prehistoric creatures, which resulted in some catastrophic 
inaccuracies. 

Fossil Mamalia
“My fossil bones are all unpacked at the College of Surgeons [...] Some of 
them are turning out great treasures [...] There is a[nother] head, as large as a 
Rhinoceros, which, as far as they can guess, must have been a gnawing animal. 
Conceive a Rat or a Hare of such a size – What famous Cats they ought to have 
had in those days!”

— Charles Darwin, Letter to his sister Caroline, Nov 9th, 1836

The fossils that were found beneath different layers of the Earth are evidence 
that a series of strange creatures roamed the globe long before the appearance 
of human beings – who belong to the latest geological era.

The “discovery” of extinction 
When comparing fossils of mammoths to bones of elephants from India and 
Africa, French naturalist Georges Cuvier noticed that these two species were 
rather distinct. Cuvier claimed that, unlike elephants, mammoths were fossils of 
species that had actually vanished from Earth a long time ago. These evidences 
led him to consider the phenomenon of extinction a fact, further proposing that 
periodically the Earth went through sudden cyclical changes that could wipe out 
a number of species.

WILLIAM DYCE, PEGWELL BAY KENT
Pegwell Bay Kent, a recollection of October 5th, 1858.
William Dyce’s painting is representative of a new era. It shows the wonderment caused 
by the first geologic findings and the immersion in the new activity of collecting animals, 
shells and studying the earth, while conveying the insignificance of the human race, which 
is depicted at a particular moment, in the continuous circular aspect of time, diminished 
by the vastness of the cliff.

Forms of the universe
2.500 b.C. – EGYPTIANS: the tradition of Mesopotamia ensured that the world 
was located on a vast ocean supported by pillars that prevented it from sinking. 
It also affirmed that there was another ocean behind the stars.

6TH CENTURY b.C. – ANAXIMANDER: the pre-Socratic philosopher was 
responsible for the “first revolution” in astronomy when he conceived a 
cylindrical Earth that did not need any support and was situated in space as the 
centre of the whole universe.

4TH CENTURY A.D. – ARISTOTLE: the Greek philosopher established the 
shape of the Earth as spherical, surrounded by all of the planets and stars 
moving in concentric orbits around it.

1543 A.D. – COPERNICUS: accurate astronomic observations made it 
extremely difficult to calculate the orbits of the planets and the Sun around the 
Earth. By means of an incendiary theory, Copernicus claimed that the Earth was 
not the center of the Universe, placing the Sun in the center of everything and 
keeping the stars fixed.

18TH – 19TH CENTURIES: Thomas Wright and Immanuel Kant proved that 
the Milky Way did exist. They further claimed that the Sun was not the center of 
the Universe. Yet, most of the astronomers came to consider the center of our 
galaxy as the center of the Universe until the twentieth century.

1927 – NOWADAYS: Belgian priest Georges Lemaitre was the first person who 
tried to give an answer to the evident expansion of the Universe, suggesting 
that everything emerged from an explosion, which later on came to be called 
the Big Bang theory.
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3RD SECTION
“The voyage of the ‘Beagle’ has been by far the most important event in my life, 
and has determined my whole career; [...] I have always felt that I owe to the 
voyage the first real training or education of my mind; I was led to attend closely 
to several branches of natural history, and thus my powers of observation were 
improved, though they were always fairly developed.” 

— Charles Darwin, The Voyage of the Beagle, 1839

About the “Beagle”
The “HMS Beagle” was built in the Woolwich Naval Dockyard, and set sail for 
the first time on May, 11, 1820, at the service of The Royal English Navy. With a 
98-foot deck, 3 masts, and 24 sails, it moved around 240 tons. 

The 19th century is marked by Europe’s economic interest in the discovery of 
noble metals, tropical fauna and flora. The ships, most of them English, were in 
charge of recording the cartography of the region, drawing up nautical charts 
detailing the coast and ensuring the safety of the European maritime transport. 
By then, it was commonplace to have a naturalist on board, whose main task 
was to collect exotic specimens for European museums and botanical gardens.

The crew
Robert FitzRoy – Captain of the ship 
Captain Beaufort – Surveyor 
Charles Darwin – Naturalist 
Augustus Earle – Artist (later replaced by Conrad Martens) 
Robert McCormick – Surgeon 
Benjamin Bynoe – Assistant Surgeon

On its second voyage, the ship carried a crew of 74 people: Captain FitzRoy, 24 
officers and 34 sailors. There were nine other passengers besides them, known 
as supernumeraries, a name given to those who did not receive wages and 
were not under the responsibility of the Admiralty: Charles Darwin, naturalist, 
Augustus Earle, artist, George James Stebbing, an instrument maker, who 
was responsible for the chronometers intended to accurately determine the 
longitudes of the places visited, Richard Matthews, a missionary, three natives 
from “Tierra del Fuego”, an assistant of the captain and another one, Syms, who 
helped Darwin. 

Darwin and beetles 
When Darwin was a child, beetles were perhaps the first life form that caught 
his attention. He started his famous collection in Cambridge, and some of 
his specimens can still be seen at the Cambridge Zoology Museum. On his 
voyage through Brazil, it took him just a day to collect several species of this 
group of insects.

The “revival” of the exotic
What is the exotic but what is unknown to us, and, therefore, is extravagant, 
exuberant and often threatening?

The story of the kidnapping of native children from “Tierra del Fuego” by the 
captain of the “Beagle”, Robert FitzRoy, is a disastrous testimony of the voices 
of incomprehension regarding what is exotic. In this story, the unknown was 
perceived as something imperfect, which needed to be saved, although it had 
never asked for salvation.

Timeline of the voyage of the “Beagle”  
in “Tierra del Fuego”
(1520) Portuguese Captain Ferdinand Magellan, the first person to travel around 
the world commanding a fleet of five vessels, sails along the archipelago and, 
after seeing the bonfires built by the natives, names it Tierra del Fuego.

(1826) England, which had the control of the seas at the time, decides to 
undertake a survey of the area, and sends two ships to map the place, the “HMS 
Adventure” and the “HMS Beagle”.

1828 — Under the command of Captain Stokes, the ship “His Majesty the Beagle” 
spends six months surveying the coast of Patagonia and Tierra del Fuego.

OCTOBER OF 1828 — The “Beagle” comes under the command of Captain 
FitzRoy, then a youth of 23 years old.

JANUARY 28TH, 1830 — One of FitzRoy’s whalers is robbed by local tribes.  
He then decides to kidnap women and children and keep them as hostages. 
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OCTOBER 14TH, 1830 — FitzRoy returns to England bringing on board four 
natives from Tierra del Fuego. On the way back, one of these natives dies  
of smallpox. 

1831 — The natives arrive in England, go to school, learn the language,  
meet the king and receive gifts to take back to their homeland.

END OF 1831 – FitzRoy is granted permission to return to “Tierra del Fuego” and 
take the now “civilized” natives back. At this point, Darwin joins the crew.

DECEMBER, 27TH, 1831 — It marks the beginning of the most relevant of 
Darwin’s journeys.

JANUARY, 1833 — The ship arrives at Tierra del Fuego and, for some days, the 
crew works on building a new home for the natives that had returned, leaving 
soon after.

FEBRUARY, 1834 — The ship sails by Tierra del Fuego once more, the crew 
meets their once “civilized” abductees, and finds them thin, debilitated, and 
once again “savage”.

“While looking for marine animals, with my head about two feet above the rocky 
shore, I was more than once saluted by a jet of water, accompanied by  
a slight scratching sound. At first I did not know what it was, but afterwards I 
found out that it was the squid, which, though concealed in a hole, often led me 
to discover it through sound.” — Charles Darwin, The Voyage of the Beagle, 1839

Marine cabinet
While travelling on board the “Beagle”, Darwin also became interested in the 
study of the ocean, turning his attention to fish, mollusks, barnacles, and the 
origin of coral reefs. He collected several species of sea creatures, among them 
137 species of fish, which were studied and described by clergyman Leonard 
Jenyns and published in the book The Zoology of the Voyage of HMS Beagle. 

Darwin and corals
Darwin describes the persistence of coral formations as bodies in an endless 
struggle against the actions of the vital laws of winds and waves of an ocean, 
to which neither the art of man nor the inanimate works of nature  
could successfully resist.

Darwin and orchids
“The Coryanthes macrantha is perhaps the most wonderful of all known orchids, 
even more wonderful in structure and function than the Catasetum.”

— Charles Darwin, Notes on the Fertilization of Orchids, 1869.

Orchids are well-adapted plants concerning evolution. They are found on forests, 
meadows, savannas, dunes, salt marshes, in the tundra, and even bordering 
deserts. Regarding reproduction, they are among the most specialized flowers. 
Most orchids are pollinated by birds or insects and some of them are so 
specialized that they depend exclusively on a single species of insect. 

Angraecum sesquipedale is known as Darwin’s orchid. Even though it was 
discovered by a French botanist in the eighteenth century, it was Darwin who 
assumed that the flower was pollinated exclusively by a moth with a long 
enough snout (proboscis) to penetrate the 30-cm channel leading  
to the nectar receptacle. The scientist was mocked when he proposed this 
hypothesis, which was proved to be true twenty years later. 

MARTIN HEADE 
Cattleya Orchid and Three Hummingbirds, Martin Heade, 1871. 
Heade is regarded as one of the first naturalist painters to reflect Darwinism in 
his work. He evidences the change in perspective regarding nature, depicting 
the fauna and flora of the organic world while evidencing the minuteness of the 
human dimension.

Fritz Müller 
In the preface to the second edition of Darwin’s publication on orchids, the 
naturalist thanks Fritz Müller for the new and curious information about the 
plant, as well as for the errors he pointed out.

Müller, whom Darwin used to call the prince of observers, worked as a traveling 
naturalist for the National Museum in Brazil. The regular correspondence between 
Darwin and the German naturalist is rich in tropical species, such as toucans, 
bromeliads, and, of course, orchids, which are all examples of life-forms that are 
difficult to study in Europe. Focusing on the relationships between insects and 
plants, Müller also contributed to the theory regarding the curious and specialized 
fertilization of orchids.

Iconographie des orchidées du Brésil
One of the most remarkable Brazilian botanists, who for many years was 
the director of the Botanical Garden of Rio de Janeiro, Barbosa Rodrigues is 
responsible for one of the most important publications on Brazilian orchids. 
“Disappointed by the indifference towards his work on the part of his countrymen, 
Barbosa sent his iconographic material to Europe. His plates made such a 
success in the Botanical Garden of Kew, England, that he allowed the institution 
to copy all of his drawings. […] In Brazil, his iconography remained unpublished for 
more than a century, and was finally published by Sprunger in 1996.”

— Magali Romero Sá, O botânico e o mecenas: João Barbosa Rodrigues  
e a ciência no Brasil na segunda metade do século XIX, 2001
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The finches of the Galapagos
The various species of finches in the Galapagos islands represent a unique 
evidence of Darwin’s theory of natural selection. These birds are so much alike 
that the transformation of a species into another can be easily traced. In spite 
of the resemblance, however, each species of finch presents a highly distinctive 
beak shape. From a single original species, different species of finch modify 
themselves according to the environment they inhabit. The population that 
is found in places where fruit or insects abound have a beak shape that best 
enables them to eat that type of food. Whereas the finer beaks, for instance, are 
more adequate for an insectivorous feeding, the thicker and more curved ones 
are more appropriate for fruit feeding.

John Gould
John Gould was an important nineteenth-century ornithologist who helped 
Darwin identify the finches of the Galapagos islands. Gould was fascinated by 
humming birds and identified over four hundred different species. 

Gould left important contributions regarding hummingbirds and toucans – 
another bird that is native to the Americas. In his research, the scientist used 
illustrations made by his wife Elizabeth Gould and by Edward Lear, among other 
artists. The observation of these birds of extravagant colors and shapes, as 
well as that of the English cuckoo, is a powerful proof of the resilience of life in 
the struggle for survival.

“My thoughts are often directed to them during the day, and my night dreams have 
not infrequently carried me to their native forests in the distant country of America.” 

— John Gould, A Monograph of the Trochilidae, or Family of Hummingbirds, 1887

Toucans
“The Toucans, contrary to all appearances, destroy a great number of birds, and 
on account of their large and strong beak are respected and feared by all species. 
They attack and drive them from their nests, and in their very presence eat their 
eggs and young; these they draw from the holes with the long beak, or throw down 
nest and all together.” — John Gould, A monograph of the Ramphastidae, 1834

The cuckoo
“The English cuckoo usually lays its eggs in the nest of some other bird, thus 
avoiding the task of hatching them. This, of course, implies that the cuckoo 
parents transfer the task of caring for the young birds to the bird that has 
hatched them either unconsciously or against its will. This bird tries to choose 
the nest of another bird whose eggs are somewhat alike in color, probably with 

the intention of deceiving the one whose nest it has invaded. The young cuckoos 
seem to suffer from a total lack of gratitude, for the very simple reason that when 
they are mature enough, they expel the nestlings of their foster parents.”

— Charles Darwin, On the Origin of Species, 1859

Curious facts about birds
1. Hummingbirds are the only birds that can fly backwards.

2. Hummingbirds do not have the sense of smell. Therefore, they cannot smell 
what they eat, but they can distinguish colors pretty well.

3. The toucan’s beak marks the difference between the male and the female. 
The female’s beak is curved and shorter than the male’s. 

4. Some native tribes view a flock of toucans as a sign of incoming rain.

The Image of the Tropics
In 1832, while travelling on board the “Beagle”, Darwin spent 4 months in Brazil, 
partly in Bahia and partly in Rio de Janeiro. Rio was visited by all sorts of 
travelers, from pirates to scientists. The city was the capital of Brazil, as well as 
the stage for the beginning of scientific and intellectual research in the country. 
Moreover, the Europeans who arrived in Rio were delighted with the tropical 
character of our fauna and flora, whose colours and shapes differed so much 
from those of Europe.

However, there is a cruel side to the history of the city: it was the port that 
received the highest number of enslaved people in the Americas. 

Our collective memory of this period is composed mostly of an iconography 
that kept a certain distance, and aimed at being more representative than 
critical. In Brazil, Darwin had to face a harsh reality: the practice of keeping 
black people under the debilitating, oppressive and violent force of slavery, 
which, in Rio de Janeiro, took place in broad daylight.

“[...] had I not met with several people, so blinded by the constitutional gaiety 
of the negro, as to speak of slavery as a tolerable evil. […] And these deeds are 
done and palliated by men who profess to love their neighbours as themselves, 
who believe in God, and pray that his Will be done on earth! It makes one’s 
blood boil, yet heart tremble, to think that we Englishmen and our American 
descendants, with their boastful cry of liberty, have been and are so guilty.” 

— Charles Darwin, The Voyage of the Beagle, 1839

“In the morning I landed with Earl at the Palace steps; we then wandered 
through the streets, admiring their gay and crowded appearance. — The plan 
of the town is very regular, the lines, like those in Edinburgh, running parallel, 
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and others crossing them at right angles. — The principal streets leading 
from the squares are straight and broad; from the gay colours of the houses, 
ornamented by balconies, from the numerous Churches and Convents and 
from the numbers hurrying along the streets, the city has an appearance which 
bespeaks the commercial capital of Southern America. — The morning has 
been for me very fertile in plans: most probably I shall make an expedition of 
some miles into the interior, — and at Botafogo Earl and myself found a most 
delightful house which will afford us most excellent lodgings.”

— Charles Darwin, The Voyage of the Beagle, 1839

The voyage cabinet
“Thus it is easy to specify individual objects of admiration; but it is nearly 
impossible to give an adequate idea of the higher feelings which are excited; 
wonder, astonishment sublime devotion fill and elevate the mind.”

“Various cicadae and crickets, at the same time, keep up a ceaseless shrill 
cry, but which, softened by the distance, is not unpleasant. Every evening after 
dark this great concert commenced; and often have I sat listening to it until my 
attention has been drawn away by some curious passing insect.”

“A person, on first entering a tropical forest, is astonished at the labor of the 
ants: well-beaten paths branch off in every direction, on which an army of never-
failing foragers may be seen, some going forth, and others returning, burdened 
with pieces of green leaf, often larger than their own bodies.”

“During the remainder of my stay at Rio, I resided in a cottage at Botafogo 
Bay. It was impossible to wish for anything more delightful than thus to spend 
some weeks in so magnificent a country. In England, any person fond of natural 
history enjoys in his walks a great advantage, by always having something 
to attract his attention; but in these fertile climates, teeming with life, the 
attractions are so numerous, that he is scarcely able to walk at all.”

— Charles Darwin, The Voyage of the Beagle, 1839

The book “On the Origin of Species” —  
the revolution of the history of thought
The first edition of the book, published in 1859, sold out in just one day. Not 
limited by the traditional scope of natural history, its text is a result of studies 
in economy and philosophy, as well as a thorough investigation on the world 
of animal husbandry and plant cultivation. It constitutes an important record 
of the connection between countless life forms, from cabbages to sheep. 
Nevertheless, it deliberately avoids addressing issues about Man.

As in the works of Dickens – Darwin’s comtemporary – the text, which sparks 
the readers’ imagination is perhaps the most valuable treasure in the book, 
which enables us to view life differently. 

Alfred Russel Wallace
Known as the co-discoverer of the principle of natural selection, English 
naturalist Alfred Russel Wallace supports the role of evolution and the principle 
of natural selection based on the laws of nature. However, in the years following 
the proposal of the theory, between 1860 and 1870, Wallace takes on a more 
conciliatory role by setting limits to the theory in regard to the human race, and 
was never quite convinced that evolution could explain the human brain and its 
mental faculties.

Down House (1842 – 1882)
Aware that his theory might rock the world, Darwin spent many years before and 
after the publication of On the Origin of Species at Down House – his countryside 
home in the outskirts of London – testing and strengthening his theory. 

4TH SECTION
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While living there, Darwin developed a thorough investigation addressing 
numerous subjects, such as the behavior of his own children, his dogs, worms, 
vines, insectivorous plants and orchids. 

Insectivorous Plants 
“The fact that a plant should secrete, when properly excited, a fluid containing 
an acid and ferment, quite similar to the digestive fluid of an animal, was 
certainly a remarkable discovery.” — Charles Darwin, Insectivorous plants, 1875

His children
“Erasmus. Darwin: born. Dec. 27th. 1839. — During first week yawned, stretched 
himself just like old person — chiefly upper extremities; hiccupped, sneezes, 
sucked. Surface of warm hand placed to face seemed immediately to give wish 
of sucking [...]. Cried and squalled, but no tears. Touching sole of foot with spill 
of paper (when exactly one week old), it jerked it away very suddenly and curled 
its toes, like person tickled, evidently subject to tickling.”

— Charles Darwin, Notebook of observations on the Darwin children, 1839-1856

Bougainville
The bougainvillea is a plant native to Brazil, which was first described during 
the voyage of circumnavigation of the Earth led by French captain Louis 
Antoine Bouganville in 1767. The “wonderful vine”, as the French named it, was 
collected by Jean Baret, the assistant of Philibert Commerson, the naturalist 
on board. Baret was, in fact, Jeanne Baret, who was disguised as a man so that 
she could join the expedition and help Commerson during the voyage, since 
only men were allowed on board ships at that time. The newfound plant was  
named after the leader of the expedition.

As it easily adapted to different environments, the bouganvillea soon spread 
throughout the European continent, and years later was found by Brazilian 
landscaper Burle Marx – a supporter of the idea of importing flowers – in a 
Berlin garden. Astonished at the sight of a plant typical of the Amazon and the 
Atlantic Forest, only then did the landscaper realize that Brazilian species were 
as luxuriant as the ones he wished to import from Europe.

Compared Anatomy 
Anatomy has always played a key role in Western biological thought. By 
examining what lies underneath the flesh from where feelings of pleasure and 
beauty arise, one can perceive an amazing resemblance in the bone structure, 
as, for instance, in the flippers of a dolphin, which are very similar to the wings 
of a bird or the arms of a man. 

The tree of life
“The affinities of all the beings of the same class have sometimes been 
represented by a great tree. I believe this simile largely speaks the truth.”

— Charles Darwin, On the Origin of Species, 1859

“[...] would it be too bold to imagine that, in the great length of time since 
the earth began to exist, perhaps millions of years [...] that all warm-blooded 
animals have arisen from one living filament [...] and thus possessing the 
faculty of continuing to improve by its own inherent activity, and of delivering 
down those improvements by generation to its posterity, world without end? 
[...] shall we conjecture that one and the same kind of living filament is and has 
been the cause of all organic life?”
— Erasmus Darwin, Zoonomia; or the laws of organic life, 1794

The process of evolution produces a pattern of relationships among species, 
biological connections between living beings and generations, which are often 
depicted by the image of the tree. As a science, Genealogy is the map of these 
connections and contributes with History in the study of the origin of life.

The tree of life is a sacred symbol in different cultures. In different ways, 
it represents the relationship between heaven and earth, in which leaves 
and branches sprout and mature, while the trunk and roots support these 
movements, symbolizing immortality, fertility and creation. 

Jean-Baptiste de Lamarck
French naturalist Lamark, one of the first to explain the origin of life by means 
of a tree diagram, proposed the principle of the gradual transformation of 
species in 1809, fifty years before the publication of On the Origin of Species. 

Lamarck supports that there once were spontaneous generations of “primitive” 
life forms on Earth and that afterwards these non-specialized living beings 
turned into “superior” animals throughout the history of our planet. His theory 
was proven wrong years later. 

“The tree of life should be called the coral of life.”

— Charles Darwin, Notebook B, 1837.

The inspiration for Darwin’s “Tree of Life” was not exactly a tree, but a coral. The 
living organism that served as a model for Darwin’s new concept, summed up 
under the term “tree-thinking”, is similar to a coral, and was later identified as 
red algae (Bossea orbignyana).
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The repercussions of the theory 
The success of the publication of On the Origin of Species was followed by 
harsh criticism; while the specialists were concerned with technical matters – 
such as the process of natural selection, for instance –, most of the criticism 
focused on the issues that Darwin had intentionally chosen to ignore, such as 
the origins of the human race, its connection to apes and the role of God. 

“Is man an ape or an angel?”
— Benjamin Disraeli, English Prime Minister, 1864

The theory is so comprehensive that it can move in diferent directions 
and reach different fields. Outside of the field of biology, Darwin has many 
enthusiastic readers. In Freud’s theory, for instance, the presence of the 
psychological apparatus can be explained exactly by the fact that man is part 
of a history of nature in which heredity is an accepted fact, and the relationship 
with the environment is problematic. 

The influence of Darwin can also be seen in Language and Philosophy. It is 
based on Darwin and Cuvier that Foucault conceives the idea of the archeology 
of the Human Sciences, arguing that man is philosophically and epistemically 
born at the transition from the Natural History of the Classical Age to the 
Biology of the Modern Age. 

Ernst Haeckel
German naturalist, embriologist and artist Ernst Haeckel was responsible for 
promoting and popularizing Darwin’s work in Germany. Haeckel produced 
numerous tree diagrams, showing evolutionary connections between distinct 
species. There is no consensus as to the value of these diagrams among 
modern scientists and science historians, though many of them praise his 
work and his artistic gifts. Some would argue that Haeckel was influenced by 
Art Nouveau, an artistic style inspired by the natural world, which was popular 
in Germany at the time. What can be said for sure is that his drawings have 
influenced later art forms, from jewelry and furniture design to architecture.

Henry Walter Bates 
Bartesian mimicry is a form of mimicry in which a species has evolved to imitate 
the morphologic features, or other features, that make it resemble another species 
that is considered repulsive by a predator of them both, providing the mimic with 
protection against the predator.

English naturalist Henry Walter Bates arrived in Brazil at the age of 23 with his 
friend Alfred Russel Wallace in 1848. While Wallace went up the Negro and Uapés 
rivers towards Colombia, Bates headed to the Upper Amazon, where the naturalist 

remained for more than 10 years and developed the theory of mimicry, based on 
the observation of butterflies in the rainforest. Mimicry was considered one of the 
most relevant proofs of evolution through natural selection, in this case, brought 
about by the action of butterfly predators, such as birds, dragonflies or lizards.

Fritz Müller, Für Darwin, 1864 
Fritz Müller, a German national, was hired for the position of traveling naturalist 
by the Brazilian National Museum in 1876, chiefly due to his collaboration with 
Charles Darwin. The museum wanted Müller to be in charge of the zoological and  
botanical collections as well as the archeological and anthropological ones, regard- 
ing the studies of the shell mounds located along the southern coast of Brazil.

Müller had previously published the book Für Darwin (“To Darwin”), in which 
he proved Darwin’s theory through the study of shellfish. Although Darwin had 
difficulties to read in German, he was assisted by his German housekeeper 
Camilla Ludwig, who translated the text in 1865. The reading of this book marked 
the beginning of an intense process of correspondence and cooperation between 
the two naturalists that would last until Darwin’s death, in 1882. 

“They never met, but the correspondence with Müller, which continued to the close 
of my father’s life, was a source of very great pleasure to him. My impression 
is that of all his unseen friends Fritz Müller was the one for whom he had the 
strongest regard.” — Francis Darwin, Life and Letters of Charles Darwin, 1887

The presentation of the theory to the public
“Truth is the daughter of time, not of authority, but wonder is the beginning of 
wisdom.” — Galileo Galilei

The most relevant debate on the theory of evolution took place on June 30th, 
1860, at Oxford University, between British biologist Thomas Henry Huxley and 
his main opponent, bishop Samuel Wilberforce.

Huxley was Darwin’s chief supporter in England. He represented the struggle 
to free science from the bonds of religious orthodoxy, speaking on behalf of a 
new class of scientists – younger specialists who were in line with the ideas 
of Enlightenment of that time, which privileged the emphasis on the scientific 
method. 

The scientific body of the Church of England, on the other hand, was one of the 
institutions that reacted against Darwin’s book. It is said that bishop Wilberforce 
was the one who covertly requested Huxley to tell the audience whether it was 
through his grandfather or grandmother that he descended from apes.

Huxley, who was known as “Darwin’s Bulldog” for his fierce support of evolution, 
supposedly stated that “he would not be ashamed of having an ape as an 
ancestor, but rather of having connection to a man that used his gifts to 
obscure the truth”, in reference to the bishop. 
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The repercussions of the theory in Brazil
The scientific journal Archivos do Museu Nacional describes three types of 
evolutionism that became well known in Brazil after the publication of On the 
Origin of Species: the spencirian, the haecklian and the darwinist evolutionism. 
The latter is better represented by the National Museum’s traveling naturalist, 
German national Fritz Müller.

Outside of the institutional context, The People’s Conferences in the 
neighborhood of Glória, in Rio de Janeiro, also contributed to the spread of 
Darwin’s theory. The event, which was largely publicized in the press, was 
regarded as a space where those who were literate and interested in science 
could interact, and it contributed to the popularization of science. In it, the 
possible simian origin of man, in the light of the concept of social darwinism, 
was presented, with the support of physician Miranda Azevedo.

The eugenics movement
After the publication of On the Origin of Species, Darwin witnessed the 
misinterpretation of his theory, especially when it was extended to the social 
context. The eugenics movement is one of the results of these missuses: “a 
gross application of the principle of selection-elimination to human social groups. 
The movement was based on the theory of the evolution of species. However, 
it was also influenced by Lamarck’s ideas, which supported that the genetic 
heritage was shaped by the environment and that developed abilities could also 
be passed on to other generations. In regard to this, English eugenicists Herbert 
Spencer and Francis Galton – Darwin’s cousin –, believed they could offer a 
shortcut for the development and improvement of the human race. 

“Dictionaries tell us that ‘tolerance’ and ‘intolerance’ are extreme and 
incompatible concepts, and, by so defining them, they incite us to choose  
one side, excluding other alternatives, as if there could not be room left  
for solidarity and the meeting of minds” 
— José Saramago, Os Escritores perante o Racismo, 1996

Darwin and beauty in nature
“Sexual selection is the selection for reproductive success when competing 
with beings of the same species.” — Mario Arthur Favretto, Seleção natural  
e seleção sexual em aves – Atualidades Ornitológicas, 2014

It is natural selection that explains the beautiful examples of songs, colors, 
plumage and choreography performed for the sake of increasing the chances 
of finding a partner. Rather than for the sake of survival, those features exist 
so species can pass on their genes, even if that makes them more visible to 
predators.” In Darwin’s conception, at times esthetics guides the laws of nature. 

 “Beautiful things are difficult.” — Socrates (469-399 b.C.) 

LAVATER (1) Twelve stages from frog to primitive man (2) Twelve stages in the sequence 
from the head of a primitive man to the head of Apollo Belvedere, 1797 
The practice of unveiling man’s inner world through his outward appearance 
was treated as science by the Greek philosophers, and was called 
physiognomy. It was refuted during the Middle Ages when it came to be 
practiced by quacks, but was once again popularized by Swiss physiognomist 
and poet Johann Kaspar Lavater in the nineteenth century. Nowadays it is 
considered a pseudo-science, often linked to racial and sexual sterotypes.

Sexual selection
Sexual selection among toads is brutally described as a fight among several 
males to mate with a single female. However, this selection is subtler for most 
animals, and involves ritualized disputes among males and complex ways of 
courting the female.

As for birds, male frigatebirds for instance, inflate their bright red breasts to 
attract a mate, turning it into a grand baloon, a peculiar trait that the females lack. 

“Thus [...] when the males and females of any animal have the same general 
habits [...] but differ in structure, colour, or ornament, such differences have 
been mainly caused by sexual selection.”
— Charles Darwin, On the Origin of Species, 1859

“The Descent of Man” and “The Expression of 
the Emotions in Man and Animals”
“In the early 1860s nothing in popular science captured the public imagination 
more than the gorilla. Museums scrambled for specimens, travelling collectors 
offered glimpses in sensational public lectures.” — Charles Darwin,  
The Expression of the Emotions in Man and Animals, 1872 

“Most of the more complex emotions are common to the higher animals and 
ourselves. Everyone has seen how jealous a dog is of his master’s affection, if 
lavished on any other creature; and I have observed the same fact with monkeys. 
This shows that animals not only love, but have the desire to be loved.”
— Charles Darwin, The Descent of Man, 1871

The books The Descent of Man and The Expression of the Emotions in Man and 
Animals constitute a continuous argument focusing on man’s mental, intellectual 
and moral faculties. Darwin’s strategy was simple: to shorten the gap between 
humans and animals. He presents human beings as possessing features that 
are mere extensions of those found in animals, and he describes animals as 
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far more sophisticated beings, which are capable of foresight, memory, reason, 
imagination, love, jealousy, ability to learn from mistakes, admiration, curiosity, 
attention, inarticulate language, and a sense of beauty and esthetics. 

The Legacy of Darwinism 
In 1859, when Darwin published his theory, he profoundly altered our 
understanding of the natural world. On the Origin of Species is considered one  
of the major revolutions in the history of scientific thought. Darwin led the way 
to our recognition of the historic dimension of nature, no longer seen as  
“The Great Chain of Being” made up of immutable creatures, but rather  
of beings that were a result of a dynamic, random and contingent process. 

Darwinism is rooted in a worldview. Darwin influenced science as much  
as society and   culture of his time and of later periods. After Darwin’s work, 
we have come to conceive man and nature differently.  Man would be a 
consequence of the process of natural selection just as the other species. 

Even though Darwin’s publication of On the Origin of Species lacked clarification 
that was only later obtained, his theory had an enormous explanatory power.  
In genetics, for instance, that was rediscovered and developed years later, 
the mechanisms that operate in natural selection were elucidated, in spite of 
remaining a subject of discussion until now.

The explanatory framework provided by Darwin’s theory has led to the 
emergence of research agendas and fields of knowledge based either explicitly  
or implicitly on its assumptions, like genetics itself, ecology, sociobiology  
and biomedicine.   

At the beginning of this century, Darwin proves to be relevant as well as modern 
and necessary. Although subject to a constant stream of revisions, his theory 
remains the corner-stone of biological thinking. 

Language
“Language does not fossilize and as yet the gap between the two-word signs of 
an educated chimpanzee and the sensible chatter of a 3-year-old is bridged by 
no more than speculation”

— Colin Patterson, Evolution, 1978 

As with species, languages are also altered over the years by gradual evolutionary 
processes. They are also subject to extinction, but evolve horizontally, namely by 
borrowing from other languages or by migration processes.

The attempts to educate young chimpanzees had some success only when 
the animals learned sign language. Chimpanzees cannot reproduce spoken 
language because their anatomy does not enable them to speak. Their tongue 
and larynx are like those of a newborn baby. However, differently from babies, 
this does not change over time in chimpanzees.

“The differences between us and chimpanzees could be due to a few, 
perhaps only one or two, mutations in the regulatory genes that control our 
development. As a result of these mutations, human development is slower 
or retarded – hence the helpless and huge heads of newborn babies, the 
late eruption and the small size of our teeth, in addition to the long period of 
childhood and growth which enables the learning with parents and others, so 
peculiar to humankind […] Our postnatal period of immaturity, about 18 years, is 
twice that of monkeys, as is our life expectancy.” 

— Colin Patterson, Evolution, 1978
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