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Reality Perception Knowledge
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§ Earth, brain, printing press
slidewords*Reality Perception Knowledge

End slide Jan 5 2017



Reality Perception Knowledge
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§ Earth, brain, bad teacher
slidewords*Reality Perception Knowledge



Reality Perception Knowledge
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§ Earth, brain, computer
slidewords*Reality Perception Knowledge



§ Darwin monkey
slidewords* Darwin was not the first to note natural selection.
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§ Flowshart of the scientific method
slidewords* The scientific method
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The scientific method:

a communication strategy

§ planets of the solar system
slidewords*The scientific method: a communication strategy



Repeated tests

8

§ Picture of the earth shot from the moon.
slidewords* Repeated tests move a hypothesis into being a theory



Foragers
Pre-agricultural societies have detailed classification 

systems for the animals and plants they use. 
9

§ Foragers (Hunter-gatherers)
slidewords* Pre-agricultural societies have detailed classification systems for the animals and plants they use. 



Agriculture (animal and plant domestication) relies on some understanding of inheritance 
and differential reproduction

10

Agriculture

§ Artificial selection of corn… wild vs. domestic varieties.
slidewords* Agriculture (animal and plant domestication) relies on some understanding of inheritance and differential reproduction



Earliest writing ~6,000 BCE
11

§ Earliest writing
slidewords* Earliest writing ~6,000 BCE



Unified cosmologies and religions

Rather than promoting secularism, writing initially 
tends to have the opposite effect on societies

§ ancient scroll
slidewords* Unified cosmologies and religions. Rather than promoting secularism, writing initially tends to have the opposite effect on societies



1000BC Fossils known in ancient Greece

We are not sure that Bronze Age Greeks knew what fossils 
were, but they certainly kept them. Fossil elephant skulls kept 
by the ancient Greeks are thought to have inspired legends of 
the cyclops, and several fossils, including the Nichoria Bone, 
seem to have been kept in sacred places.

From about 600 BC onward, several evolution-like ideas for 
how animals came about were present in Greece.

§ Cyclops myths and fossil elephant skulls…
slidewords* 1000BC Fossils known in ancient Greece

We are not sure that Bronze Age Greeks knew what fossils were, but they certainly kept them. Fossil elephant skulls kept by the ancient Greeks are thought to have inspired legends of the 
cyclops, and several fossils, including the Nichoria Bone, seem to have been kept in sacred places.

From about 600 BC onward, several evolution-like ideas for how animals came about were present in Greece.



600BC Earth's curvature known

Ancient Mediterranean sailing cultures like the 
Phoenicians knew that the Earth was round, and 
they might have even circumnavigated Africa 
(although this has not been verified). 

§ Phoenician boat
slidewords* 600BC Earth's curvature known. Ancient Mediterranean sailing cultures like the Phoenicians knew that the Earth was round, and they might have even circumnavigated Africa 
(although this has not been verified). 



599BC Knowledge promoted over myth 

Pre-Socratic philosopher Thales of Miletus postulated that 
earthquakes and lightning had natural causes. Thales is 
credited by some with being the first to promote 
naturalistic explantions for seemingly unexplainable 
phenomena. Thales trains Pythagoras. 

§ 599BC Knowledge promoted over myth
slidewords* Pre-Socratic philosopher Thales of Miletus postulated that earthquakes and lightning had natural causes. Thales is credited by some with being the first to promote naturalistic 
explantions for seemingly unexplainable phenomena. Thales trains Pythagoras.



Anaximander of Miletus considered that from warmed 
up water and earth emerged either fish or entirely 
fishlike animals. Inside these animals, men took form 
and embryos were held prisoners until puberty; only 
then, after these animals burst open, could men and 
women come out, now able to feed themselves. 

§ Presocratic ceramics 500-400 BC
slidewords* Anaximander of Miletus considered that from warmed up water and earth emerged either fish or entirely fishlike animals. Inside these animals, men took form and embryos 
were held prisoners until puberty; only then, after these animals burst open, could men and women come out, now able to feed themselves.



Socrates 
~469-399 

BC

Plato 385BC The Academy is founded by Plato 

§ Socrates and Plato
slidewords* Socrates trained Plato



330BC Aristotle develops empirical science 
Aristotle studied many subjects, including anatomy, astronomy, embryology, systematic biology, 
geography, geology, meteorology, and physics. His famous "Great Chian of Being" was an 
organizational scheme that organized life forms heirarchically that was used into the Age of 
Reason. He also wrote a book call Historae Animalium, which would be the most wideapread 
book on animals in the until the Renaissance. It discusses animal groupings, embryology, as well 
as animal structure and function. Historae Animalium was translated by most of the great 
Asian empires influenced by Alexander. Aristotle got some things wrong, though. He famously 
promoted that the Earth was the center of the Solar System. 

Fixity of 
species

God

Geocetrism

§Aristotle translated into Arabic
slidewords* 330BC Aristotle develops empirical science
Aristotle studied many subjects, including anatomy, astronomy, embryology, systematic biology, geography, geology, meteorology, and physics. His famous "Great Chian of Being" was an 
organizational scheme that organized life forms heirarchically that was used into the Age of Reason. He also wrote a book call Historae Animalium, which would be the most wideapread 
book on animals in the until the Renaissance. It discusses animal groupings, embryology, as well as animal structure and function. Historae Animalium was translated by most of the great 
Asian empires influenced by Alexander. Aristotle got some things wrong, though. He famously promoted that the Earth was the center of the Solar System.

http://etext.lib.virginia.edu/toc/modeng/public/AriHian.html
http://etext.lib.virginia.edu/toc/modeng/public/AriHian.html


Aristotle

geocentrism, essentialism, 
monotheism

§ Aristotle animals
slidewords* Aristotle: geocentrism, essentialism, monotheism



The Great Chain of Being 
(Aristotle’s Scala Naturae)20

§ Aristotle’s Scala Naturae
slidewords* The Great Chain of Being



21

§ Alexander
slidewords* Alexander the Great



§ Empire of Alexander
slidewords* Empire of Alexander



325BC Zhuangzi ponders change 
in species 

Zhuangzi (Chuang Tzu, 庄⼦), a 
Taoist philosopher who lived 
around the 4th century BC, 
expresses ideas on changing 
biologic species.  

All species have originative or moving power (chi). When they obtain water, they become small organisms like silk. In a place bordering water and land, 
they become lichens. Thriving on the bank, they become moss. On the fertile soil they become weeds. The roots of these weeds become worms, and 
their leaves become butterflies. Suddenly the butterfly is transformed into an insect, which is born under the stove (for its heat), and which has the 
appearance of having its skin shed. Its name is called chü-t'o. After a thousand days, chü-t'o becomes a bird called kan-yü-ku. The spittle of the kan-yü-
ku becomes an insect called ssu-mi. The ssu-mi becomes a wine fly, which produces the insect called i-lu. The insect huang-k'uang produces the insect 
called chiu-yu. Mosquitos come from the rotten insects called huan. The plant yanghsi paired with the bamboo which for a long time has had no shoot, 
produces the insect called ch'ing-ning. The ch'ing-ning produces the insect called ch'eng, ch'eng produces the horse, and the horse produces men. Man 
again goes back into the originative process of Nature. All things come from the originative process of Nature and return to the originative process of 
Nature. (ch. 18, NHCC, 6:36a-b)

§ 325BC Zhuangzi ponders change in species

slidewords* Zhuangzi (Chuang Tzu, 庄⼦), a Taoist philosopher who lived around the 4th century BC, expresses ideas on changing biologic species. All species have originative or moving 
power (chi). When they obtain water, they become small organisms like silk. In a place bordering water and land, they become lichens. Thriving on the bank, they become moss. On the 
fertile soil they become weeds. The roots of these weeds become worms, and their leaves become butterflies. Suddenly the butterfly is transformed into an insect, which is born under the 
stove (for its heat), and which has the appearance of having its skin shed. Its name is called chü-t'o. After a thousand days, chü-t'o becomes a bird called kan-yü-ku. The spittle of the kan-
yü-ku becomes an insect called ssu-mi. The ssu-mi becomes a wine fly, which produces the insect called i-lu. The insect huang-k'uang produces the insect called chiu-yu. Mosquitos come 
from the rotten insects called huan. The plant yanghsi paired with the bamboo which for a long time has had no shoot, produces the insect called ch'ing-ning. The ch'ing-ning produces the 
insect called ch'eng, ch'eng produces the horse, and the horse produces men. Man again goes back into the originative process of Nature. All things come from the originative process of 
Nature and return to the originative process of Nature. (ch. 18, NHCC, 6:36a-b)



270BC Heliocentrism discussed (but sidelined by Aristotilians)

Aristarchus of Samos discusses a heliocentric theory (about 270 BC). 
A heliocentric view of the solar system was argued against by 
Aristotle, and Aristotle’s view would persist in Europe through the 
European Dark Ages, but the idea of Heliocentrism is a recurrent 
theme in Arabic and Indian cultures through the ages of the great 
Asian empires.

§ 270BC Heliocentrism discussed (but sidelined by Aristotilians)
slidewords* Aristarchus of Samos discusses a heliocentric theory (about 270 BC). A heliocentric view of the solar system was argued against by Aristotle, and Aristotle’s view would persist 
in Europe through the European Dark Ages, but the idea of Heliocentrism is a recurrent theme in Arabic and Indian cultures through the ages of the great Asian empires.



Wood-based paper and advanced wood 
block printing in China ~100BC-220 AD

§ Chinese Wood block print
slidewords* Wood-based paper and advanced wood block printing in China ~100BC-220 AD



26

§ Julius Ceaser
slidewords* Caeser



50BC Titus Lucretius writes 'On the 
Nature of Things' 
The Romans thought that the world was 
hundreds of thousands of years old.  

A passage from On the Nature of 
Things:And in the ages after monsters 
died,  
Perforce there perished many a stock, 
unable  
By propagation to forge a progeny.  
For whatsoever creatures thou beholdest  
Breathing the breath of life, the same 
have been  
Even from their earliest age preserved 
alive  
By cunning, or by valour, or at least  
By speed of foot or wing. And many a 
stock  
Remaineth yet, because of use to man . . . 

  
§ 50BC Titus Lucretius writes 'On the Nature of Things'

slidewords* The Romans thought that the world was hundreds of thousands of years old. 

A passage from On the Nature of Things:And in the ages after monsters died, 
Perforce there perished many a stock, unable 
By propagation to forge a progeny. 
For whatsoever creatures thou beholdest 
Breathing the breath of life, the same have been 
Even from their earliest age preserved alive 
By cunning, or by valour, or at least 
By speed of foot or wing. And many a stock 
Remaineth yet, because of use to man . . .

 



Ptolemy (90-168AD) 
Earth is center of solar system... planetary 
movements calculated by complex tablesPtolemy's Geography or Cosmography

§ Ptolemaic map
slidewords* This world map shows the state of European cartographic knowledge of the world prior to Columbus' 1492 voyage. It reflects the Ptolemaic 
world view. The old (or known) inhabited world oikoumene is depicted as extending 180 degrees east and west, but in reality it covers only 105 degrees of 
longitude. This elongation, greatly shortening the unknown portion of the earth, was to influence navigators such as Christopher Columbus for many 
years. Also depicted is Ptolemy's mistaken notion that the Indian Ocean was an enclosed body of water, an idea that was to be disproved only five years 
later by the successful rounding of the Cape of Good Hope by Bartholomeu Dias of Portugal.
New information began to find its way into the classical representations then in circulation in Western Europe, and the 1482 world map was no exception. 
Nicolaus Germanus, for example, extended the map northward to show Iceland (correctly positioned north of the British Isles) and Greenland (incorrectly 
shown as a peninsula of Europe). Raleigh Skelton in the introduction to the facsimile edition of Claudius Ptolemaeus Cosmographis, Ulm, 1482 
(Amsterdam, 1963) noted that this is the "earliest printed delineation of Greenland, Iceland and the North Atlantic [on a world map]; and this was to 
exercise a potent influence in the cartography of the early 16th century."
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§ Constantine
slidewords* Constantine 324 AD



St.  Augustine 
“Usually, even a non-Christian knows something about the 
earth, the heavens, and the other elements of this world, 
about the motion and orbit of the stars and even their 
size and relative positions, about the predictable eclipses 
of the sun and moon, the cycles of the years and the 
seasons, about the kinds of animals, shrubs, stones, and so 
forth, and this knowledge he hold to as being certain from 
reason and experience. Now, it is a disgraceful and 
dangerous thing for an infidel to hear a Christian, 
presumably giving the meaning of Holy Scripture, talking 
nonsense on these topics; and we should take all means to 
prevent such an embarrassing situation, in which people 
show up vast ignorance in a Christian and laugh it to 
scorn.” - “De Genesi ad litteram libri duodecim” (The 
Literal Meaning of Genesis) written between 401 and 415

Rome sacked in 410, Augustine dies 
in Vandal siege in 430. 

30

§
slidewords* Suggests in De Genesi ad Literam (410 AD) that when real-world observations contradict the Bible, that the spiritual meaning of the Bible should 
not be questioned because the Bible only teaches things necessary for salvation: 

“This leaves the door open for understanding nature outside the context of the Bible.  Augustine took the view that the Biblical text should not be 
interpreted literally if it contradicts what we know from science and our God-given reason. He did not see this as a conflict. 

here is a Usually, even a non-Christian knows something about the earth, the heavens, and the other elements of this world, about the motion and orbit of 
the stars and even their size and relative positions, about the predictable eclipses of the sun and moon, the cycles of the years and the seasons, about the 
kinds of animals, shrubs, stones, and so forth, and this knowledge he hold to as being certain from reason and experience. Now, it is a disgraceful and 
dangerous thing for an infidel to hear a Christian, presumably giving the meaning of Holy Scripture, talking nonsense on these topics; and we should take 
all means to prevent such an embarrassing situation, in which people show up vast ignorance in a Christian and laugh it to scorn. “

Rome sacked in 410, Augustine dies in Vandal siege in 430. 



EUROPEAN DARK AGES

31

§ EUROPEAN DARK AGES
slidewords* The burning of Clement the Scotchman A.D. 756



Heliocentrism discussed in India 
(~500 AD)

Compass, gunpowder, papermaking, 
and printing developed in China 

Naturalistic intellectual threads 
continue to thrive in the Islamic 

world (al Biruni)

EUROPEAN DARK AGES

32

§EUROPEAN DARK AGES
slidewords* Heliocentrism discussed in India (~500 AD)

Compass, gunpowder, papermaking, and printing developed in China 

Naturalistic intellectual threads continue to thrive in the Islamic world (al Biruni)



§ Arabic map from about 850 AD.
slidewords* maps showed broad understanding africa and eurasia along with un understanding of maths curvature



§ Arabic map from about 850 AD.
slidewords* maps showed broad understanding africa and eurasia along with un understanding of maths curvature



823AD Ancient Greek works translated extensively in Baghdad 
Al-Mam'un (also Almamon, Al-Maymun) was an Abbasid caliph (cleric-king) in Baghdad who sent people to 
Constantinople's empire to collect scientific works by ancient Greeks. 

§ Bagdad 800’s
slidewords* 823AD Ancient Greek works translated extensively in Baghdad
Al-Mam'un (also Almamon, Al-Maymun) was an Abbasid caliph (cleric-king) in Baghdad who sent people to Constantinople's empire to collect scientific works by ancient Greeks.



Al Jahiz (781-868)

“Animals engage in a struggle for existence; for resources, to avoid being eaten 
and to breed. Environmental factors influence organisms to develop new 
characteristics to ensure survival, thus transforming into new species. Animals 
that survive to breed can pass on their successful characteristics to offspring.” 
Written in Bagdad around 815-820

§ Al Jahiz (781-868)
slidewords* “Animals engage in a struggle for existence; for resources, to avoid being eaten and to breed. Environmental factors influence organisms to develop new characteristics to 
ensure survival, thus transforming into new species. Animals that survive to breed can pass on their successful characteristics to offspring.” 
Written in Bagdad around 815-820



825AD Al Jahiz the Book of 
Animals 

 Kitab al-Hayawan الجاحظ

Animals engage in a struggle for existence: for resources, to avoid 
being eaten, and to breed. Environmental factors influence organisms 
to develop new characteristics to ensure survival, thus transforming 
into new species. Animals that survive to breed can pass on their 
successful characteristics to offspring 

The mosquitoes go out to look for their food, as they know instinctively 
that blood is the thing which makes them live. As soon as they see the 
elephant, hippopotamus, or any other animal, they know that the skin 
has been fashioned to serve them as food... all animals, in short, cannot 
exist without food, neither can the hunting animal escape being hunted 
in his turn. 

It is so unusual that its gazelles and ostriches, its insects and flies, its 
foxes, sheep and asses, its horses and its birds are all black. Blackness 
and whiteness are in fact caused by the properties of the region, as well 
as by the God-given nature of water and soil and by the proximity or 
remoteness of the sun and the intensity or mildness of its heat. 
Many Arabic speaking scholars discussed biotic change and simple 
natural selection during this time, including Ibn Al Haytham, Ibn 
Miskawayh, the Brethren of Purity, Al Khazini, Abu Rayhan Al-Biruni, 
Nasir Al Din Tusi and Ibn Khaldun. For those of you curious about the 
Illuminati, YES these works were translated into Latin during the Pre-
Renaissance and existed in European libraries thereafter. 

§ 825AD Al Jahiz the Book of Animals
slidewords* Kitab al-Hayawan
Animals engage in a struggle for existence: for resources, to avoid being eaten, and to breed. Environmental factors influence organisms to develop new characteristics to ensure survival, 
thus transforming into new species. Animals that survive to breed can pass on their successful characteristics to offspring

The mosquitoes go out to look for their food, as they know instinctively that blood is the thing which makes them live. As soon as they see the elephant, hippopotamus, or any other animal, 
they know that the skin has been fashioned to serve them as food... all animals, in short, cannot exist without food, neither can the hunting animal escape being hunted in his turn.

It is so unusual that its gazelles and ostriches, its insects and flies, its foxes, sheep and asses, its horses and its birds are all black. Blackness and whiteness are in fact caused by the 
properties of the region, as well as by the God-given nature of water and soil and by the proximity or remoteness of the sun and the intensity or mildness of its heat.
Many Arabic speaking scholars discussed biotic change and simple natural selection during this time, including Ibn Al Haytham, Ibn Miskawayh, the Brethren of Purity, Al Khazini, Abu 
Rayhan Al-Biruni, Nasir Al Din Tusi and Ibn Khaldun. For those of you curious about the Illuminati, YES these works were translated into Latin during the Pre-Renaissance and existed in 
European libraries thereafter.



Kitab fi Tahqiq ma li'l-Hind 
(Book of Research on India)

Al-Biruni (973-1048)

Heliocentrism

§ Al-Biruni
slidewords* Kitab fi Tahqiq ma li'l-Hind (Researches on India) Biruni publishes his 'research' on India, which has ethnographic, geological, astronomical, and 
evolutionary ideas very clearly presented. In it, among other things, Biruni discusses seashell fossils as evidence for geological change. In 1030, Biruni 
discussed the Indian heliocentric theories of Aryabhata, Brahmagupta and Varahamihira in his Indica. Biruni noted that the question of heliocentricity was a 
philosophical rather than a mathematical problem. In it Biruni also indirectly discusses natural selection: In Chapter 47 of his India, entitled "On Vasudeva 
and the Wars of the Bharata," Biruni attempted to give a naturalistic explanation as to why the struggles described in the Mahabharata "had to take place." 
He explains it using natural processes that include biological ideas related to evolution, which has led several scholars to compare his ideas to Darwinism 
and natural selection.[55]One of these ideas corresponds to "the central idea of Malthus on the disproportion between the increase in the rates of 
reproduction and means of subsistence," as in the following statement: "The life of the world depends upon the sowing and procreating. Both processes 
increase in the course of time, and this increase is unlimited, whilst the world is limited." He then applies this principle to living things: "When a class of 
plants or animals does not increase any more in its structure, and its peculiar kind is established as a species of its own, when each individual of it does 
not simply come into existence once and perish, but besides procreates a being like itself or several together, and not only once but several times, then 
this will as single species of plants or animals occupy the earth and spread itself and its kind over as much territory as it can find." Biruni then describes 
the idea of artificial selection: "The agriculturist selects his corn, letting grow as much as he requires, and tearing out the remainder. The forester leaves 
those branches which he perceives to be excellent, whilst he cuts away all others. The bees kill those of their kind who only eat, but do not work in their 
beehive." Birune then applies this idea to nature, hence "some presentiment of Darwin's idea of natural selection might be detected" in the next paragraph 
by Biruni: "Nature proceeds in a similar way; however, it does not distinguish for its action is under all circumstances one and the same. It allows the leaves 
and fruit of the trees to perish, thus preventing them from realising that result which they are intended to produce in the economy of nature. It removes 
them so as to make room for others." Among his writings on geology, Biruni observed the geology of India and discovered that the Indian subcontinent 
was once a sea, hypothesizing that it became land through the drifting ofalluvium. He wrote: "But if you see the soil of India with your own eyes and 
meditate on its nature, if you consider the rounded stones found in earth however deeply you dig, stones that are huge near the mountains and where the 
rivers have a violent current: stones that are of smaller size at a greater distance from the mountains and where the streams flow more slowly: stones that 
appear pulverised in the shape of sand where the streams begin to stagnate near their mouths and near the sea? if you consider all this you can scarcely 



Al-Biruni

Seashell fossils evidence that 
mountains were once sea

Kitab fi Tahqiq ma li'l-Hind 
(Book of Research on India)

§ Al-Biruni
slidewords* Kitab fi Tahqiq ma li'l-Hind (Researches on India) Biruni publishes his 'research' on India, which has ethnographic, geological, astronomical, and 
evolutionary ideas very clearly presented. In it, among other things, Biruni discusses seashell fossils as evidence for geological change. In 1030, Biruni 
discussed the Indian heliocentric theories of Aryabhata, Brahmagupta and Varahamihira in his Indica. Biruni noted that the question of heliocentricity was a 
philosophical rather than a mathematical problem. In it Biruni also indirectly discusses natural selection: In Chapter 47 of his India, entitled "On Vasudeva 
and the Wars of the Bharata," Biruni attempted to give a naturalistic explanation as to why the struggles described in the Mahabharata "had to take place." 
He explains it using natural processes that include biological ideas related to evolution, which has led several scholars to compare his ideas to Darwinism 
and natural selection.[55]One of these ideas corresponds to "the central idea of Malthus on the disproportion between the increase in the rates of 
reproduction and means of subsistence," as in the following statement: "The life of the world depends upon the sowing and procreating. Both processes 
increase in the course of time, and this increase is unlimited, whilst the world is limited." He then applies this principle to living things: "When a class of 
plants or animals does not increase any more in its structure, and its peculiar kind is established as a species of its own, when each individual of it does 
not simply come into existence once and perish, but besides procreates a being like itself or several together, and not only once but several times, then 
this will as single species of plants or animals occupy the earth and spread itself and its kind over as much territory as it can find." Biruni then describes 
the idea of artificial selection: "The agriculturist selects his corn, letting grow as much as he requires, and tearing out the remainder. The forester leaves 
those branches which he perceives to be excellent, whilst he cuts away all others. The bees kill those of their kind who only eat, but do not work in their 
beehive." Birune then applies this idea to nature, hence "some presentiment of Darwin's idea of natural selection might be detected" in the next paragraph 
by Biruni: "Nature proceeds in a similar way; however, it does not distinguish for its action is under all circumstances one and the same. It allows the leaves 
and fruit of the trees to perish, thus preventing them from realising that result which they are intended to produce in the economy of nature. It removes 
them so as to make room for others." Among his writings on geology, Biruni observed the geology of India and discovered that the Indian subcontinent 
was once a sea, hypothesizing that it became land through the drifting ofalluvium. He wrote: "But if you see the soil of India with your own eyes and 
meditate on its nature, if you consider the rounded stones found in earth however deeply you dig, stones that are huge near the mountains and where the 
rivers have a violent current: stones that are of smaller size at a greater distance from the mountains and where the streams flow more slowly: stones that 
appear pulverised in the shape of sand where the streams begin to stagnate near their mouths and near the sea? if you consider all this you can scarcely 



Kitab fi Tahqiq ma li'l-Hind 
(Book of Research on India)

Al-Biruni

"The life of the world depends upon the sowing and procreating. Both processes increase in the course of time, and this increase is unlimited, whilst the 
world is limited." He then applies this principle to living things: "When a class of plants or animals does not increase any more in its structure, and its 
peculiar kind is established as a species of its own, when each individual of it does not simply come into existence once and perish, but besides procreates a 
being like itself or several together, and not only once but several times, then this will as single species of plants or animals occupy the earth and spread 
itself and its kind over as much territory as it can find." Biruni then describes the idea of artificial selection: "The agriculturist selects his corn, letting grow 
as much as he requires, and tearing out the remainder. The forester leaves those branches which he perceives to be excellent, whilst he cuts away all others. 
The bees kill those of their kind who only eat, but do not work in their beehive."

§ Al-Biruni
slidewords* Kitab fi Tahqiq ma li'l-Hind (Researches on India) Biruni publishes his 'research' on India, which has ethnographic, geological, astronomical, and 
evolutionary ideas very clearly presented. In it, among other things, Biruni discusses seashell fossils as evidence for geological change. In 1030, Biruni 
discussed the Indian heliocentric theories of Aryabhata, Brahmagupta and Varahamihira in his Indica. Biruni noted that the question of heliocentricity was a 
philosophical rather than a mathematical problem. In it Biruni also indirectly discusses natural selection: In Chapter 47 of his India, entitled "On Vasudeva 
and the Wars of the Bharata," Biruni attempted to give a naturalistic explanation as to why the struggles described in the Mahabharata "had to take place." 
He explains it using natural processes that include biological ideas related to evolution, which has led several scholars to compare his ideas to Darwinism 
and natural selection.[55]One of these ideas corresponds to "the central idea of Malthus on the disproportion between the increase in the rates of 
reproduction and means of subsistence," as in the following statement: "The life of the world depends upon the sowing and procreating. Both processes 
increase in the course of time, and this increase is unlimited, whilst the world is limited." He then applies this principle to living things: "When a class of 
plants or animals does not increase any more in its structure, and its peculiar kind is established as a species of its own, when each individual of it does 
not simply come into existence once and perish, but besides procreates a being like itself or several together, and not only once but several times, then 
this will as single species of plants or animals occupy the earth and spread itself and its kind over as much territory as it can find." Biruni then describes 
the idea of artificial selection: "The agriculturist selects his corn, letting grow as much as he requires, and tearing out the remainder. The forester leaves 
those branches which he perceives to be excellent, whilst he cuts away all others. The bees kill those of their kind who only eat, but do not work in their 
beehive." Birune then applies this idea to nature, hence "some presentiment of Darwin's idea of natural selection might be detected" in the next paragraph 
by Biruni: "Nature proceeds in a similar way; however, it does not distinguish for its action is under all circumstances one and the same. It allows the leaves 
and fruit of the trees to perish, thus preventing them from realising that result which they are intended to produce in the economy of nature. It removes 
them so as to make room for others." Among his writings on geology, Biruni observed the geology of India and discovered that the Indian subcontinent 
was once a sea, hypothesizing that it became land through the drifting ofalluvium. He wrote: "But if you see the soil of India with your own eyes and 
meditate on its nature, if you consider the rounded stones found in earth however deeply you dig, stones that are huge near the mountains and where the 
rivers have a violent current: stones that are of smaller size at a greater distance from the mountains and where the streams flow more slowly: stones that 
appear pulverised in the shape of sand where the streams begin to stagnate near their mouths and near the sea? if you consider all this you can scarcely 



§ Avicenna
slidewords* Avicenna and Al Biruni were correspondent colleagues.



1025AD Moveable type printing (China) 
Bi Sheng (毕升) invented the moveable type 
printing press in China. 

§ 1025AD Moveable type printing (China)
slidewords*  Bi Sheng (毕升) invented the moveable type printing press in China.



Text

Spaniard King 
Alfonso conquered 
the powerful 
Moorish Taifa of 
Toledo in 1085.

Toledo had vast 
libraries in Arabic

§ Moors and Christians.
slidewords* Spaniard King Alfonso conquered the powerful Moorish Taifa of Toledo in 1085. Toledo had vast libraries in Arabic



1225AD Michael Scot (Latin: Michael Scotus) 
Translates Aristotle, Avicenna, and many other works of Greek and Islamic secular scholarsip into Latin. Access to the 
texts was from Moorish Libraries in Toledo. The fire had not been extinguished! 

§ 1225AD Michael Scot (Latin: Michael Scotus)
slidewords* Translates Aristotle, Avicenna, and many other works of Greek and Islamic secular scholarsip into Latin. Access to the texts was from Moorish Libraries in Toledo. The fire had 
not been extinguished!



Moveable type 
Pr int ing Press

1439
By 1455 180 Gutenberg Bibles 
printed. 48 of these remain 
today. In 1480 the Low 
German Bible appeared at 
Cologne. Ninety-eight distinct 
and full editions(with hundreds 
of printed volumes in each 
edition) appeared prior to 
1500.

45

§ Moveable type Printing Press 1439
slidewords* By 1455 180 Gutenberg Bibles printed. 48 of these remain today. In 1480 the Low German Bible appeared at Cologne. Ninety-eight distinct and full editions(with hundreds of 
printed volumes in each edition) appeared prior to 1500.



1514  
Nicolaus Copernicus  

Distributed Commentariolus to 
associates. This short, hand-written 
text outlined a heliocentric 
hypothesis. In 1543 he publishes De 
revolutionibus orbium coelestium, his 
monographic outline of his 
heliocentric theory based on 
planetary movements. Numerous 
volumes are published.46

§ 1514  Nicolaus Copernicus  
slidewords* Distributed Commentariolus to associates. This short, hand-written text outlined a heliocentric hypothesis. In 1543 he publishes De revolutionibus orbium coelestium, his 
monographic outline of his heliocentric theory based on planetary movements. Numerous volumes are published.



1517  Martin Luther 
 
Stirs protests against Roman Catholic Church. Luther's theology challenged 
the authority of the papacy by holding that the Bible is the only infallible 
source of religious authority and that all baptized Christians under Jesus 
are a universal priesthood.

47

§ 1517  Martin Luther 
slidewords* Stirs protests against Roman Catholic Church. Luther's theology challenged the authority of the papacy by holding that the Bible is the only infallible source of religious 
authority and that all baptized Christians under Jesus are a universal priesthood.



René Descartes (1596-1650)

Le Monde (The World, 1630) and L'Homme (Man, 1633)

Cartesian dualism

Suggested a central distinction between the material 
world the immaterial mental/spiritual world.

Mechanical philosophy

1644: proposes that earth formed from star that 
cooled

Agreed with knew anatomists... saw body as machine

§ René Descartes (1596-1650)
slidewords* 
Le Monde (The World, 1630) and L'Homme (Man, 1633)

Cartesian dualism

Suggested a central distinction between the material world the immaterial mental/spiritual world.

Mechanical philosophy

1644: proposes that earth formed from star that cooled

Agreed with knew anatomists... saw body as machine



Ussher
1650 (the year Descartes dies) 
calculated from Biblical 
genealogies that the world began 
in 4004 BC. This number is still 
used by young-earth creationists.

Ussher was an active anti-
Catholic/anti Episcopal in English 
Civil War

§ Ussher
slidewords* 1650 (the year Descartes dies) calculated from Biblical genealogies that the world began in 4004 BC. This number is still used by young-earth creationists.

Ussher was an active anti-Catholic/anti Episcopal in English Civil War



Nicolai Steno 

1669 Forerunner to a Dissertation 
Concerning a Solid Naturally 

Enclosed within a Solid

Steno showed that “tongue rocks” 
were actually shark tooth fossils

“The Law of Superposition” 

Fossils

§ Nicoli Steno
slidewords* 1669 Forerunner to a Dissertation Concerning a Solid Naturally Enclosed within a Solid, reinvigorated “The Law of Superposition.”  Understood Fossils. Steno showed that 
“tongue rocks” were actually shark tooth fossils.



Carolus 
Linnaeus

Binomial nomenclature

Taxonomy

1735 1st edition Systema Naturae multiple 
editions published through 1700’s

51

§ Systema Naturae cover
slidewords* Linnaeus first published Systema nature in 1735.



Systema Naturae, Linnaeus,1735
52

§ Systema Naturae, Linnaeus,1735
slidewords* In 1735 Whales were placed in pisces.



Linnaean 
criteria
Body structure

Body function

Sequence of body growth

53

§ Linnaean criteria
slidewords* Body structure

Body function

Sequence of body growth



AnalogyHomology
Linnaeus recognized that some features were better than 

other for classification... he recognized the difference 
between ‘homology’ and ‘analogy.’

§ Homology vs. Analogy
slidewords* Linnaeus recognized that some features were better than other for classification... he recognized the difference between ‘homology’ and ‘analogy.’



Taxonomy

55

§ Taxonomy and hierarchy
slidewords* organizing animals into hierarchies produces patterns.



56

§ animals arrange into groups
slidewords* when your groups animals in a hierarchy the clusters look like branches.



Detail from the 6th edition of Systema Naturae (1748) describing Anthropomorpha with 
a division between Homo and Simia. - See more at: http://indonesiaexpat.biz/other/
save-wildlife-save-ourselves/#sthash.JriRy7P8.dpuf

§ Detail from the 6th edition of Systema Naturae (1748)
slidewords* Detail from the 6th edition of Systema Naturae (1748) describing Anthropomorpha with a division between Homo and Simia. - See more at: http://indonesiaexpat.biz/
other/save-wildlife-save-ourselves/#sthash.JriRy7P8.dpuf



1758
10th edition of Systema 

Naturae. Whales moved to 
Mammalia

Whale pelvis

§ Whale and whale pelvis.
slidewords* 1758 10th edition of Systema Naturae. Whales moved to Mammalia



Detail from the 10th edition of Systema Naturae (1758) outlining Homo sapiens

§ Detail from the 10th edition of Systema Naturae (1758) outlining Homo sapiens
slidewords* Homo sapiens includes all races in 1758.



Giovanni Arduino, 1759

60

§ Sketch from italian geologist Arduino’s notebook.
slidewords* The industrial revolution caused a rush for coal. Geologists mapped deposits to her find coal.



61

§ stratigraphic formations
slidewords* Evidence for deep time started to stack up.



62

§ English coast showing beach deposits in layers.
slidewords* Evidence for and old earth was everywhere.



Buffon, 1766 Nomenclature of Apes
Buffon’s Law: Despite similar environments, different regions have distinct plants and animals, a concept 
later known as Buffon's Law

Species may have both "improved" and "degenerated" after dispersing from a center of creation.

Earth ~75,000 years old 
All humans are one species

63

§
slidewords* Buffon’s Law: Despite similar environments, different regions have distinct plants and animals, a concept later known as Buffon's Law.

Species may have both "improved" and "degenerated" after dispersing from a center of creation.

Buffon thought that the Earth was about 75,000 years old and that All humans are one species

In the course of his examination of the animal world, Buffon noted that despite similar environments, different regions have distinct plants and animals, a 
concept later known as Buffon's Law, widely considered the first principle of biogeography. He made the suggestion that species may have both "improved" 
and "degenerated" after dispersing from a center of creation.



1775AD Humanity seen as single entity with races as variants
Blumenbach agrees with Buffon that all humans are the same species; diversity is a result of climate, 
diet, mode of life. Blumenbach defined races to argue for this hypothesis. But they were not modern 
thinkers, they also believed in the "degeneration theory" of racial origins. They both said that Adam 
and Eve were caucasian and that other races came about by degeneration from environmental 
factors, such as the sun and diet. But heed this quote, "Finally, I am of opinion that after all these 
numerous instances I have brought together of negroes of capacity, it would not be difficult to 
mention entire well-known provinces of Europe, from out of which you would not easily expect to 
obtain off-hand such good authors, poets, philosophers, and correspondents of the Paris Academy; 
and on the other hand, there is no so-called savage nation known under the sun which has so much 
distinguished itself by such examples of perfectibility and original capacity for scientific culture, and 
thereby attached itself so closely to the most civilized nations of the earth, as the Negro." These 
were progressive thinkers for their time, but they were pre-evolutionary thinkers. They tried to 
force everything through a creation story that began in Mesopotamia.

§ 1775AD Humanity seen as single entity with races as variants
slidewords* Blumenbach agrees with Buffon that all humans are the same species; diversity is a result of climate, diet, mode of life. Blumenbach defined races to argue for this hypothesis. 
But they were not modern thinkers, they also believed in the "degeneration theory" of racial origins. They both said that Adam and Eve were caucasian and that other races came about by 
degeneration from environmental factors, such as the sun and diet. But heed this quote, "Finally, I am of opinion that after all these numerous instances I have brought together of negroes of 
capacity, it would not be difficult to mention entire well-known provinces of Europe, from out of which you would not easily expect to obtain off-hand such good authors, poets, 
philosophers, and correspondents of the Paris Academy; and on the other hand, there is no so-called savage nation known under the sun which has so much distinguished itself by such 
examples of perfectibility and original capacity for scientific culture, and thereby attached itself so closely to the most civilized nations of the earth, as the Negro." These were progressive 
thinkers for their time, but they were pre-evolutionary thinkers. They tried to force everything through a creation story that began in Mesopotamia.



§ Japheth, Ham, and Shem
slidewords* Not much explanation was made about what race meant scientifically, but many referred to biblical stories for context



Cotton Gin, 1775

§ Cotton Gin
slidewords* Cotton Gin, 1775



§ Thomas Paine writes African Slavery In America
slidewords* [Editor's Note: Although Paine was not the first to advocate the aboliton of slavery in Amerca, he was certainly one of the earliest and most 
influential. The essay was written in 1774 and published March 8, 1775 when it appeared in the Pennsylvania Journal and the Weekly Advertiser. Just a few 
weeks later on April 14, 1775 the first anti-slavery society in America was formed in Philadelphia. Paine was a founding member. Here is an excerpt:

To Americans:

That some desperate wretches should be willing to steal and enslave men by violence and murder for gain, is rather lamentable than strange. But that 
many civilized, nay, Christianized people should approve, and be concerned in the savage practice, is surprising; and still persist, though it has been so 
often proved contrary to the light of nature, to every principle of Justice and Humanity, and even good policy, by a succession of eminent men, and several 
late publications.



May 1787, the Society for the Abolition of the 
Slave Trade formed in Britain

(1839 The British and Foreign Anti-Slavery Society formed this 
is where the above logo is from)

§ (1839 The British and Foreign Anti-Slavery Society formed this is where the above logo is from)
slidewords* May 1787, the Society for the Abolition of the Slave Trade formed in Britain


