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UUnniitt  44  ––  BBaarrooqquuee  aanndd  BBeeyyoonndd  
The genius artists of the Renaissance were a tough act to follow! The artists the next generation
following these masters—in the years 1550-1650—had to either try to imitate the masters by 
copying their techniques, or strike out in different, novel ways. This was called the Mannerist 
Era because some artists chose to paint “in the manner of” the older masters. Others however, 
like Caravaggio and Giorgione, established bold new uses of light and perspective. 

Artistic styles in the west coalesced into two different schools of thought. One school was 
conservative and held that the only classical subject matter—religious themes, Greek or Roman 
mythological characters—were valid subjects for art and that painting had to follow established 
methods. The work of Annibale Carracci (1560-1609) is an example. The other school of 
thought, pioneered by “naturalist” painters such as Michelangelo Merisi da Caravaggio (1571-
1610), held that ordinary subject matter and the roughness of real life were valid artistic subject 
matter, and that refined techniques of paint application, color and composition were not the only 
“correct” ways to paint. From about 1600 to the mid-1800s artists and appreciators of art debated 
these artistic philosophies. But the classical school held the power to dictate what art was worthy 
of serious collectors via the official French “academy” that controlled the art marketplace. 
The Baroque era built on the novel techniques of the naturalists to introduce elements into art 
and architecture that had no parallel in ancient works. Baroque means “strange”; this name was 
applied after the era as a disparaging term. The most extreme examples of Baroque art and 
architecture are theatrically ornate and are associated with the Counter-Reformation.

The stranglehold on what constituted “valid” artistic style and content was finally broken by two 
factors: the invention and refinement of photography from 1839 onward, and the constant 
pressure of bold and innovative artists who challenged the old ways. It was surprising to some 
that the art-loving public—which was probably bored by the 1860’s with the old style—so 
rapidly accepted and embraced the new, non-classical “Impressionist” style of painting of the 
1870s. That break led the way to the many new movements in art that quickly followed.

Assigned reading and viewing
1. The Story of Art, chapters 19 through 25

2. History of Visual Technology Unit 4 (this chapter )

3. Lecture and supplementary videos; links provided on the unit web page

Work due
1. Repeatable online Exercise 4

2. Unit Summary Form 4
3. Project 4 Symmetry and perspective

4. Extra credit: Scientific photography
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GPH-205 Unit 4 Summary Form  (USF4)    Page 1 
THIS IS BOTH A STUDY AID AND HOMEWORK ASSIGNMENT. Use a printed copy of this page 
for hand-written notes that you prepare as you accomplish the required reading and viewing. 
Put concise phrases in the boxes, not sentences! Then download the editable .docx or .rtf copy 
of this form from the link on the course Unit 2 web page and type in your responses. DO NOT 
COPY AND PASTE FROM TEXT OR WEB SOURCES. The boxes for your responses on this form will 
automatically expand as necessary. Submit your word-processed document NOT a scanned 
copy of your hand-written responses! This work is integrated with your reflective essay and 
take-home final exam. The facts you gather form the basis for your essay and the Conclusions 
Work.  

Civilization/Art
movement

Art purpose(s) Art formation 
rules

Art technologies Their art’s 
impact on our 

modern life

The Baroque
(1600’s and 
1700’s)

The “School” 
of Annibale 
Carraci and 
Poussin

The “School” 
of Caravaggio

Dutch art 
genres of the 
1600’s
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GPH-205 Unit 4 Summary Form  (USF4)    Page 2 
THIS IS BOTH A STUDY AID AND HOMEWORK ASSIGNMENT. Use a printed copy of this page 
for hand-written notes that you prepare as you accomplish the required reading and viewing. 
Put concise phrases in the boxes, not sentences! Then download the editable .docx or .rtf copy 
of this form from the link on the course Unit 2 web page and type in your responses. DO NOT 
COPY AND PASTE FROM TEXT OR WEB SOURCES. The boxes for your responses on this form will 
automatically expand as necessary. Submit your word-processed document NOT a scanned 
copy of your hand-written responses! This work is integrated with your reflective essay and 
take-home final exam. The facts you gather form the basis for your essay and the Conclusions 
Work.  

Civilization/Art
movement

Art purpose(s) Art formation 
rules

Art technologies Their art’s 
impact on our 

modern life

“Historical” 
painting and 
“Moralizing” 
painting

The 
Enlightenment
(1685-1815)

The Romantic
Era (1750-1870)

The 
Impressionist
Era (1873-1900)
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BBaacckkggrroouunndd::  tthhee  1177tthh  CCeennttuurryy  ((11660000--11770000))11  
The 17th century was 
characterized by the Dutch 
Golden Age, the Baroque 
cultural movement, the 
French Grand Siècle 
(century) dominated by 
Louis XIV, the Scientific 
Revolution, and The General 
Crisis of the Thirty Years' 
War (1618-48), the English 
Civil War (1642-51), and the 
Great Turkish War (1683-
99). Colonization of the 
Americas began, including 
the exploitation of the 
fabulously wealthy silver 
deposits of Potosí in Peru 
and Mexico. In the Near 

East the Ottoman, Safavid Persian and Mughal empires grew in strength and the Sikhs began to 
rise to power. In Japan Shogun Tokugawa Ieyasu established the Edo period starting the 
isolationist policy that was to last until the 19th century. In China, the 
collapsing Ming Dynasty was challenged by a series of conquests led 
by the Manchu warlord Nurhaci finished by his grandson, the Shunzi 
Emperor, founder of the Qing Dynasty.

European politics were dominated by Louis XIV of France (1638-
1715; Louis the Sun King le Roi-Soleil). Royal power was solidified 
in the civil war of the Fronde, immediately after the end of the Thirty 
Year’s War, when he reorganized French fighting forces under a 
hierarchy whose leaders ultimately could be made or unmade by the 
King. The French nobility was then subjugated to the power of the 
absolute monarchy through the creation of the Palace of Versailles, a 
gilded prison in which a greatly expanded royal court could be more 

easily kept under surveillance. Louis XIV expanded France to 
include the regions of Rousillon, Artois, Dunkirk, Franche-Comté, 
Strasbourg, Alsace and Lorraine.

By the end of this century Europeans were aware of logarithms, 
electricity, the telescope and microscope, calculus, universal 
gravitation, Newton's Laws of Motion, air pressure and calculating 
machines through the work of the first scientists of the Scientific 
Revolution. These included Newton, Leibniz, Galileo, Descartes, 
Fermat, Hooke, Boyle, van Leeuwenhoek and William Gilbert. 

1 The information on this page is an extract of  http://en.wikipedia.org/wiki/17th_century heavily 
edited into a concise summary for the intended audience. See that page for much more information!
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TThhee  DDuuttcchh  GGoollddeenn  AAggee11  
The Dutch Golden Age was a period in Dutch history spanning the 17th century in which Dutch 
trade, science, military and art were among the most acclaimed in the world. The first half is 
characterized by the Eighty Years' War which ended in 1648.2 The Golden Age went on in peace 
time during the Dutch Republic until the end of the century.

Several factors also 
contributed to the flowering of 
trade, industry, the arts and the 
sciences in the Netherlands 
during this period. A necessary 
condition was the supply of 
cheap energy from windmills 
and from peat, easily 
transported by canal to the 
cities. The invention of the 
sawmill enabled the 
construction of a massive fleet 
of ships for worldwide trading 

and for defense of the republic's economic interests by military means. During the later part of 
the 1500s the Dutch gained an increasingly dominant position in world trade over the Portuguese 
and Spanish.

In 1602 the Dutch East India Company was founded, the first multinational corporation, financed 
by shares that established the first modern stock exchange. This company received a Dutch 
monopoly on Asian trade that it would keep for two centuries. It became the world's largest 
commercial enterprise of the 17th century. Spices were imported in bulk and brought huge 
profits, due to the efforts and risks involved and seemingly insatiable demand. To finance the 
growing trade within the region the Bank of Amsterdam was established in 1609, the first true 
central bank. Until 1854, the Dutch were Japan's sole window to the western world. In the 17th 
and 18th centuries the Dutch were the most economically wealthy and scientifically advanced of 
all European nations.

Social status in the 17th century in the Netherlands was determined by income. Social classes 
existed but in a new way. The landed nobility had relatively little importance since they lived in 
the more underdeveloped inland provinces; it was the merchant class that dominated Dutch 
society. The wealthy merchants bought themselves into the nobility by becoming landowners 
and acquiring a coat of arms and a seal. Merchants also started to value public office as a means 
to greater economic power and prestige. Universities became career pathways to such a public 
office. 

1 See http://en.wikipedia.org/wiki/Dutch_Golden_Age for an excellent article of which this is just a 
partial and heavily edited small extract.
2 The Eighty Years' War was the Dutch War of Independence, (1568–1648), a revolt of the Netherlands provinces  
against Philip II of Spain, the sovereign of the Habsburg Netherlands. Under the leadership of William of Orange 
the northern provinces ousted the Habsburg armies; the war ended in 1648 and the Dutch Republic was recognized 
as an independent country.
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After aristocrats and patricians came the affluent middle class, consisting of Protestant ministers, 
lawyers, physicians, small merchants, industrialists and clerks of large state institutions. Lower 

status was attributed to farmers, craft and tradesmen, shopkeepers, and 
government bureaucrats. Below that stood skilled laborers, maids, 
servants, sailors, and other persons employed in the service industry. At 
the bottom of the pyramid were “paupers:” impoverished peasants, 
many of whom tried their luck in a city as a beggar or day laborer. 

Due to its climate of intellectual tolerance the Dutch Republic attracted 
scientists and other thinkers from all over Europe. The renowned 
University of Leiden, established in 1575 by the Willem van Oranje, 
became a gathering place for these people. For instance French 
philosopher René Descartes lived in Leiden 
from 1628 until 1649. Christiaan Huygens 
(1629–1695) was a famous astronomer, 

physicist and mathematician. He invented the pendulum clock, which 
was a major step forward towards exact timekeeping. Among his 
contributions in astronomy was his explanation of Saturn's planetary 
rings. He also contributed to the field of optics. The most famous 
Dutch scientist in the area of optics is certainly Anton van 
Leeuwenhoek, who was the first to methodically study microscopic 
life. He was the first person to describe bacteria.

Due to the Dutch climate of tolerance, book publishers flourished. 
Many books about religion, philosophy and science that might have been deemed controversial 
abroad were printed in the Netherlands and secretly exported to other countries. Thus during the 
17th Century the Dutch Republic became more and more Europe's publishing house.

The Low Countries witnessed a cultural 
development that stood out from neighboring 
countries. The Baroque movement did not 
gain much influence; is exuberance did not 
fit the austerity of the largely Calvinistic 
Protestant population. Dutch Golden Age 
painting followed many of the tendencies 
that dominated Baroque art in other parts 
of Europe, such as naturalism, but the lack 
of Counter-Reformation church patronage 
that dominated the arts in Catholic Europe
resulted in the great number of "scenes of 
everyday life" or genre paintings, and 
other non-religious pictures. Dutch 
landscapes and seascapes reflect the land 

reclaimed from the sea and the sources of trade and naval power that mark the Dutch Golden 
Age. One subject quite characteristic of Dutch Baroque painting is the large group portrait, 
especially of civic and militia guilds, such as Rembrandt van Rijn's Night Watch. Today, the 
best-known painters of the Dutch Golden Age are the period's most dominant figure Rembrandt, 
the Delft master of genre Johannes Vermeer, the innovative landscape painter Jacob van 
Ruisdael, and Frans Hals, who infused new life into portraiture. 
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AArrtteemmiissiiaa  GGeennttiilleesscchhii::  IIttaalliiaann  BBaarrooqquuee  aarrttiisstt11  
Artemisia Gentileschi (1593-1656) was a female Italian Baroque painter, today considered one 
of the most accomplished painters in the generation after Caravaggio. In an era when female 
painters were not easily accepted by the artistic community or patrons she was the first female 
painter to become a member of the Accademia di Arte del Disegno in Florence. She was born in 
Rome, the eldest child of the Tuscan painter Orazio Gentileschi, and was introduced to painting
in her father's workshop where she learned drawing and how to mix color and how to paint. Her 
father's style took inspiration from Caravaggio and her style was just as heavily influenced by 
him. But her approach to subject matter was different from her father's; her paintings are highly 
naturalistic whereas Orazio's are idealized.  

The first known work of the young 17-year-old Artemisia was Susanna 
and the Elders completed in 1610.2 In 1611, her father was working 
with Agostino Tassi. Tassi raped Artemisia and her father pressed 
charges against him. In the trial it was discovered that Tassi had planned 
to murder his wife, had committed in adultery with his sister-in-law, and 
had planned to steal some of Orazio’s paintings. During the trial, 
Artemisia was humiliated and tortured, a curious way to treat a victim 
but emblematic of the time when neither 
the testimony of a woman or a slave 
could be accepted without torture. At the 
end of the trial Tassi was sentenced to 

imprisonment for one year although he never served the time. 
Needless to say the ordeals she suffered infused Artemisia’s art 
with passion reminiscent of the theme of her first painting. Her
painting Judith Beheading Holofernes (1613) is striking for the 
violence portrayed. 

She married Pierantonio Stiattesi, a modest artist from Florence, 
moved there in 1613, and became a successful court painter, 
enjoying the patronage of the Medici family. Artemisia and 
Pierantonio had four sons and one daughter. She was the first 
woman accepted into the Florentine Academy of the Arts of Drawing. Despite her success, 
financial excesses born by herself and her husband led to problems with creditors and with she 
fell out with her husband; she returned without him to Rome in 1621.

1 See http://en.wikipedia.org/wiki/Artemisia_Gentileschi for an excellent article of which this is 
just a partial and heavily edited small extract.
2 The story of Susanna in the Book of Daniel is not universally regarded as an original part of the Hebrew bible, it is
an additionl considered apocryphal by Protestants. As the story goes a beautiful wife named Susanna was falsely 
accused by lecherous voyeurs. As she bathes in her garden two lustful elders secretly observe her; they accost her, 
threatening to claim that she was meeting a young man in the garden unless she agrees to have sex with them. 
Susanna refuses to be blackmailed, is arrested and about to be put to death for adultery when a young man named 
Daniel interrupts, shouting that the elders should be questioned. The two men are separately questioned about what 
they saw but tell different things about the tree where Susanna supposedly met her lover. The first says they were 
under a mastic, the second says they were under an evergreen oak. The great difference in size between a mastic and 
an oak makes the elders' lie plain to all the observers. The false accusers are put to death and virtue triumphs.
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Artemisia arrived in Rome and remained there to raise her daughter Prudenzia and another 
daughter born in 1627. Artemisia tried, with almost no success, to teach them the art of painting.

Despite her artistic reputation, her strong personality and her numerous 
good relationships, Rome was not as lucrative for her as she hoped. Her 
style and tone of defiance and strength relaxed: she painted more 
relaxing and feminine works. Sometime between 1627 and 1630 she 
moved to Venice, perhaps in search of richer commissions, as verses and 
letters were composed in appreciation of her and her works in Venice. In 
1630 Artemisia moved to Naples, a city rich with workshops and art 
lovers, in search of new and more lucrative job opportunities. Many 
other artists, including Caravaggio, Annibale Carracci, Simon Vouet had 
stayed in Naples for some time in their lives, and at that time, Jusepe de 
Ribera, Massimo Stanzione, and Domenichino were working there; later,

Giovanni Lanfranco and many others would flock to the city. The Neapolitan debut of Artemisia 
is represented by the Annunciation. Naples was for Artemisia a kind of second homeland. She 
received letters of appreciation, being in good relations with many renowned artists, among them 
Stanzione, with whom, the writer Bernardo de' Dominici says, she collaborated.

In Naples for the first time Artemisia worked on paintings in a cathedral. She painted the Birth 
of Saint John the Baptist now located in the Museo del Prado in Madrid, and Corisca and the 
Satyr. In these paintings Artemisia again demonstrates her ability to renew herself with the 
novelties of the period and handle different subjects, instead of the usual Judith, Susanna, 
Bathsheba, and penitent Magdalenes for which she was already known.

In 1638 Artemisia joined her father in London at the court of King 
Charles I of England, where Orazio became court painter and 
received the important job of decorating a ceiling in Casa delle 
Delizie of Queen Henrietta Maria of France in Greenwich. Father 
and daughter were once again working together, although helping 
her father was probably not her only reason for travelling to
London: King Charles I had asked her to his court and it was not 
possible to refuse. Charles I was a fanatical collector, willing to ruin 
public finances to follow his artistic wishes. The fame of Artemisia 
probably intrigued him and it is not a coincidence that his collection 
included a painting of great suggestion, her Self-Portrait as the 
Allegory of Painting.

Her father Orazio suddenly died in 1639. Artemisia had her own commissions to fulfill after her 
father's death. She had already left England by 1642 when the civil war was just starting. In 1649 
she was in Naples again, corresponding with Don Antonio Ruffo of Sicily who became her 
mentor. The last known letter to her mentor is dated 1650 and makes clear that she was still fully 
active. She was still accepting commissions in 1654, though increasingly dependent on her 
assistant, Onofrio Palumbo. It is thought that she died in the devastating plague that swept 
Naples in 1656 which virtually wiped out an entire generation of Neapolitan artists.

Roberto Longhi, a noted Italian critic, commented that "There are fifty-seven known works by 
Artemisia Gentileschi and 94% feature women as protagonists or equal to men. These characters 
intentionally lacked the typical feminine traits—sensitivity, timidness and weakness—and were 
courageous, rebellious, and powerful personalities.” See the video link for this page for insights 
into another female painter of an earlier generation, Sofonisba Anguissola.
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HHiieerraarrcchhyy  ooff  ggeennrreess11  
The hierarchies in art were formalized and promoted by the academies in Europe of which the 
most influential was the French Académie of Painting and Sculpture. The fully developed 
hierarchy (according to Félibien; see below) distinguished between:

History painting; narrative religious, mythological, allegorical
Group portrait painting
Portrait painting
Scenes of everyday life
Animal painting
Landscape, cityscape, seascape
Still life

The hierarchy was based on a distinction between art that made an intellectual effort to "render 
visible the universal essence of things" and that which just consisted of "mechanical copying of 
particular appearances.” Idealism was privileged over realism.

The hierarchy grew out of the struggle to gain acceptance of painting as one of the Liberal arts, 
and then controversies to establish an equal or superior status within them with architecture and 
sculpture. Against the sculptors, Leonardo argued that the intellectual effort necessary to create 
an illusion of three-dimensionality made the painters' art superior to that of the sculptor, who 
could do so merely by recording appearances. Alberti had argued that multi-figure history 
painting was the noblest form of art, it required mastery of all other genres, and because it had 
the greatest potential to move the viewer. He placed emphasis on the ability to depict the 
interactions between the figures by gesture and expression.

Theorists of the Early and High Renaissance accepted the importance of representing nature 
closely. However, by the time of Mannerist theorists such as Lomazzo and Zuccari this was far 
less of a priority. Both emphasized beauty as "something which was directly infused into the 
mind of man from the mind of God, and existed there independent of any sense-impressions,” a
view bound to further reduce the status of works depending on realism. Decorum also ruled:  
comic, sordid or frivolous subjects or treatment ranked lower than elevated and moral ones.

The new genres of landscape, genre painting, animal painting and still life came into their own in 
the 17th century with the nearly complete cessation of religious painting in Protestant countries
and the expansion of picture buying by the prosperous middle class. An influential formulation 
of 1667 by André Félibien, a historiographer, architect and theoretician of French classicism,
became the classic statement of the theory (stated from least to most consequential genre): 

He who produces perfect landscapes is above another who only produces fruit, flowers or seafood. He who 
paints living animals is more estimable than those who only represent dead things without movement, and 
as man is the most perfect work of God on the earth, it is also certain that he who becomes an imitator of 
God in representing human figures, is much more excellent than all the others ... a painter who only does 
portraits still does not have the highest perfection of his art, and cannot expect the honor due to the most 
skilled. For that he must pass from representing a single figure to several together; history and myth must 
be depicted; great events must be represented as by historians, or like the poets, subjects that will please, 
and climbing still higher, he must have the skill to cover under the veil of myth the virtues of great men in 
allegories, and the mysteries they reveal".

1 See http://en.wikipedia.org/wiki/Hierarchy_of_genres for an excellent article of which this is just a 
partial and heavily edited small extract.
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TThhee  EEnnlliigghhtteennmmeenntt11  
Paul Brians
Washington State University, 1998

Although the intellectual movement called "The 
Enlightenment" is usually associated with the 18th 
century, its roots in fact go back much further. But 
before we explore those roots, we need to define the 
term. This is one of those rare historical movements 
which in fact named itself. Certain thinkers and 
writers, primarily in London and Paris, believed that 
they were more enlightened than their compatriots 
and set out to enlighten them.

They believed that human reason could be used to 
combat ignorance, superstition, and tyranny and to 
build a better world. Their principal targets were 
religion (embodied in France in the Catholic Church) 
and the domination of society by a hereditary 
aristocracy.

Background in Antiquity 
To understand why this 
movement became so 
influential in the 18th 
century, it is important to go 
back in time. We could 
choose almost any starting 
point, but let us begin with 
the recovery of Aristotelian 
logic by Thomas Aquinas in 

the 13th century. In his hands the logical procedures 
so carefully laid out by the ancient Greek philosopher 
Aristotle were used to defend the dogmas of 
Christianity; and for the next couple of centuries, 
other thinkers pursued these goals to shore up every 
aspect of faith with logic. These thinkers were 
sometimes called "schoolmen" (more formally, 
"scholastics,") and Voltaire frequently refers to them 
as "doctors," by which he means "doctors of 
theology."

Unfortunately for the Catholic Church, the tools
of logic could not be confined to the uses it preferred. 
After all, they had been developed in Athens, in a 
pagan culture which had turned them on its own 
traditional beliefs. It was only a matter of time before 
later Europeans would do the same.

 

1 With thanks to Paul Brians for permission to include this 
essay in the workbook!

 

The Renaissance Humanists 
In the 14th and 15th century (1300-1499) there 

emerged in Italy and France a group of thinkers 
known as the "humanists." The term did not then 
have the anti-religious associations it has in 
contemporary political debate. Almost all of them 
were practicing Catholics. They argued that the 
proper worship of God involved admiration of his 
creation, and in particular of that crown of creation: 
humanity. By celebrating the human race and its 
capacities they argued they were worshipping God 
more appropriately than gloomy priests and monks 
who harped on original sin and continuously called 
upon people to confess and humble themselves 
before the Almighty. Indeed, some of them claimed 
that humans were like God, created not only in his 
image, but with a share of his creative power. The 
painter, the architect, the musician, and the scholar, 
by exercising their intellectual powers, were fulfilling 
divine purposes.

This celebration of human capacity, though it was 
mixed in the Renaissance with elements of gloom 
and superstition (witchcraft trials flourished in this 
period as they never had during the Middle Ages), 
was to bestow a powerful legacy on Europeans. The 
goal of Renaissance humanists was to recapture some 
of the pride, breadth of spirit, and creativity of the 
ancient Greeks and Romans, to replicate their 
successes and go beyond them. Europeans developed 
the belief that tradition could and should be used to 
promote change. By cleaning and sharpening the 
tools of antiquity, they could reshape their own time.

Galileo Galilei, for instance, 
was to use the same sort of 
logic the schoolmen had 
used—reinforced with 
observation—to argue in 
1632 for the Copernican 
notion that the earth rotates 
on its axis beneath the 

unmoving sun. The Church, and most particularly the 
Holy Inquisition, objected that the Bible clearly 
stated that the sun moved through the sky and 
denounced Galileo's teachings, forcing him to recant 
(take back) what he had written and preventing him 
from teaching further. The Church's triumph was a 
pyrrhic victory, for though it could silence Galileo, it 
could not prevent the advance of science (though 
most of those advances would take place in 
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Protestant northern Europe, out of the reach of the 
pope and his Inquisition).

But before Galileo's time, in the 
16th century (1500-1599),
various humanists had begun to 
ask dangerous questions. 
François Rabelais, a French 
monk and physician influenced 
by Protestantism, but spurred on 
by his own rebelliousness, 
challenged the Church's authority 

in his series of five novels named Gargantua and 
Pantagruel, ridiculing many religious doctrines as 
absurd. 
Michel de Montaigne 

Michel de Montaigne, in a 
much more quiet and 
modest but ultimately more 
subversive way, asked a 
single question over and 
over again in his Essays: 
"What do I know?" By this 
he meant that we have no 

right to impose on others dogmas which rest on 
cultural habit rather than absolute truth. Powerfully 
influenced by the discovery of thriving non-Christian 
cultures in places as far off as Brazil, he argued that 
morals may be to some degree relative. Who are 
Europeans to insist that Brazilian cannibals who 
merely consume dead human flesh instead of wasting 
it are morally inferior to Europeans who persecute 
and oppress those of whom they disapprove?

This shift toward cultural relativism, though it was 
based on scant understanding of the newly discovered 
peoples, was to continue to have a profound effect on 
European thought to the present day. Indeed, it is one 
of the hallmarks of the Enlightenment. Just as their 
predecessors had used the tools of antiquity to gain 
unprecedented freedom of inquiry, the Enlightenment 
thinkers used the examples of other cultures to gain 
the freedom to reshape not only their philosophies, 
but their societies. It was becoming clear that there 
was nothing inevitable about the European patterns of 
thought and living: there were many possible ways of 
being human, and doubtless new ones could be 
invented.

The other contribution of Montaigne to the 
Enlightenment stemmed from another aspect of his 
famous question: "What do I know?" If we cannot be 
certain that our values are God-given, then we have 
no right to impose them by force on others. 

Inquisitors, popes, and kings alike had no business 
enforcing adherence to particular religious or 
philosophical beliefs.

It is one of the great paradoxes of history that 
radical doubt was necessary for the new sort of 
certainty called "scientific." The good scientist is the 
one is willing to test all assumptions, to challenge all 
traditional opinion, to get closer to the truth. If 
ultimate truth, such as was claimed by religious 
thinkers, was unattainable by scientists, so much the 
better. In a sense, the strength of science at its best is 
that it is always aware of its limits, aware that
knowledge is always growing, always subject to 
change, never absolute. Because knowledge depends 
on evidence and reason, arbitrary authority can only 
be its enemy.

The 17th Century (1600-99) 
René Descartes, in the 
17th century, attempted 
to use reason as the 
schoolmen had, to shore 
up his faith; but much 
more rigorously than had 
been attempted before. 
He tried to begin with a 
blank slate, with the bare 

minimum of knowledge: the knowledge of his own 
existence ("I think, therefore I am"). From there he 
attempted to reason his way to a complete defense of 
Christianity, but to do so he committed so many 
logical faults that his successors over the centuries 
were to slowly disintegrate his gains, even finally 
challenging the notion of selfhood with which he had 
begun. The history of philosophy from his time to the 
early 20th century (1900-1999) is partly the story of 
more and more ingenious logic proving less and less, 
until Ludwig Wittgenstein succeeded in undermining 
the very bases of philosophy itself.

But that is a story for a different course. Here we 
are concerned with early stages in the process in 
which it seemed that logic could be a powerful 
avenue to truth. To be sure, logic alone could be used 
to defend all sorts of absurd notions; and 
Enlightenment thinkers insisted on combining it with 
something they called "reason" which consisted of 
common sense, observation, and their own 
unacknowledged prejudices in favor of skepticism 
and freedom.

We have been focusing closely on a thin trickle of 
thought which traveled through an era otherwise 
dominated by dogma and fanaticism. The 17th 
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century (1600-1699) was torn by witch-hunts and 
wars of religion and imperial conquest. Protestants 
and Catholics denounced each other as followers of 
Satan, and people could be imprisoned for attending 
the wrong church, or for not attending any. All 
publications, whether pamphlets or scholarly 
volumes, were subject to prior censorship by both 
church and state, often working hand in hand. 
Slavery was widely practiced, especially in the 
colonial plantations of the Western Hemisphere, and 
its cruelties frequently defended by leading religious 
figures. The despotism of monarchs exercising far 
greater powers than any medieval king was supported 
by the doctrine of the "divine right of kings," and 
scripture quoted to show that revolution was detested 
by God. Speakers of sedition or blasphemy quickly 
found themselves imprisoned, or even executed. 
Organizations which tried to challenge the twin 
authorities of church and state were banned. There 
had been plenty of intolerance and dogma to go 
around in the Middle Ages, but the emergence of the 
modern state made its tyranny much more efficient 
and powerful.

It was inevitable that sooner or later many 
Europeans would begin to weary of the repression 
and warfare carried out in the name of absolute truth. 
In addition, though Protestants had begun by making 
powerful critiques of Catholicism, they quickly 
turned their guns on each other, producing a 
bewildering array of churches each claiming the 
exclusive path to salvation. It was natural for people 
tossed from one demanding faith to another to 
wonder whether any of the churches deserved the 
authority they claimed, and to begin to prize the
skepticism of Montaigne over the certainty of Luther 
or Calvin.

Meanwhile, there were other powerful forces at 
work in Europe: economic ones which were to 
interact profoundly with these intellectual trends.

Political and Economic Background 
During the late Middle Ages, peasants had begun 

to move from rural estates to the towns in search of 
increased freedom and prosperity. As trade and 
communication improved during the Renaissance, the 
ordinary town-dweller began to realize that things 
need not always go on as they had for centuries. New 
charters could be written, new governments formed, 
new laws passed, new businesses begun. Although 
each changed institution quickly tried to stabilize its 
power by claiming the support of tradition, the 
pressure for change continued to mount. It was not 
only contact with alien cultural patterns which 

influenced Europeans, it was the wealth brought back 
from Asia and the Americas which catapulted a new 
class of merchants into prominence, partially 
displacing the old aristocracy whose power had been 
rooted in the ownership of land. These merchants had 
their own ideas about the sort of world they wanted 
to inhabit, and they became major agents of change, 
in the arts, in government, and in the economy.

They were naturally convinced that their earnings 
were the result of their individual merit and hard 
work, unlike the inherited wealth of traditional 
aristocrats. Whereas individualism had been chiefly 
emphasized in the Renaissance by artists, especially 
visual artists, it now became a core value. The ability 
of individual effort to transform the world became a 
European dogma, lasting to this day.

But the chief obstacles to the reshaping of Europe 
by the merchant class were the same as those faced 
by the rationalist philosophers: absolutist kings and 
dogmatic churches. The struggle was complex and 
many-sided, with each participant absorbing many of 
the others' values; but the general trend is clear: 
individualism, freedom and change replaced 
community, authority, and tradition as core European 
values. Religion survived, but weakened and often 
transformed almost beyond recognition; the 
monarchy was to dwindle over the course of the 
hundred years beginning in the mid-18th century to a 
pale shadow of its former self.

This is the background of the 18th-century (1700-
1799) Enlightenment. Europeans were changing, but 
Europe's institutions were not keeping pace with that 
change. The Church insisted that it was the only 
source of truth, that all who lived outside its bounds 
were damned, while it was apparent to any 
reasonably sophisticated person that most human 
beings on earth were not and had never been 
Christians—yet they had built great and inspiring 
civilizations. Writers and speakers grew restive at the 
omnipresent censorship and sought whatever means 
they could to evade or even denounce it.

Most important, the middle classes—the 
bourgeoisie—were painfully aware that they were 
paying taxes to support a fabulously expensive 
aristocracy which contributed nothing of value to 
society (beyond, perhaps, its patronage of the arts, 
which the burghers of Holland had shown could be 
equally well exercised by themselves), and that those 
useless aristocrats were unwilling to share power 
with those who actually managed and—to their way 
of thinking,—created the national wealth. They were 
to find ready allies in France among the 
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impoverished masses who may have lived and 
thought much like their ancestors, but who were all 
too aware that with each passing year they were 
paying higher and higher taxes to support a few 
thousand at Versailles in idle dissipation.

The Role of the Aristocrats 
Interestingly, it was among those very idle 

aristocrats that the French Enlightenment 
philosophers were to find some of their earliest and 
most enthusiastic followers. Despite the fact that the 
Church and State were more often than not allied 
with each other, they were keenly aware of their 
differences. Even kings could on occasion be 
attracted by arguments which seemed to undermine 
the authority of the Church. The fact that the 
aristocrats were utterly unaware of the precariousness 
of their position also made them overconfident, 
interested in dabbling in the new ideas partly simply 
because they were new and exciting.

François-Marie Arouet (1694-
1778), known by the nom de 
plume Voltaire, moved easily 
in these aristocratic circles, 
dining at their tables, taking a 
titled mistress, corresponding 
with monarchs. He opposed 
tyranny and dogma, but he had 
no notion of reinventing that 

discredited Athenian folly, democracy. He had far too 
little faith in the ordinary person for that. What he did 
think was that educated and sophisticated persons 
could be brought to see through the exercise of their 
reason that the world could and should be greatly 
improved.

Rousseau vs. Voltaire 
Not all Enlightenment 
thinkers were like Voltaire in 
this. His chief adversary was 
Jean-Jacques Rousseau, who 
distrusted the aristocrats not 
out of a thirst for change but 
because he believed they were 
betraying decent traditional 

values. He opposed the theater which was Voltaire's 
lifeblood, shunned the aristocracy which Voltaire 
courted, and argued for something dangerously like 
democratic revolution. Whereas Voltaire argued that 
equality was impossible, Rousseau argued that 
inequality was not only unnatural, but that—when 
taken too far—it made decent government 
impossible. Whereas Voltaire charmed with his wit, 

Rousseau ponderously insisted on his correctness, 
even while contradicting himself. Whereas Voltaire 
insisted on the supremacy of the intellect, Rousseau 
emphasized the emotions, becoming a contributor to 
both the Enlightenment and its successor, 
romanticism. And whereas Voltaire endlessly 
repeated the same handful of core Enlightenment 
notions, Rousseau sparked off original thoughts in all 
directions: ideas about education, the family, 
government, the arts, and whatever else attracted his 
attention.

For all their personal differences, the two shared 
more values than they liked to acknowledge. They 
viewed absolute monarchy as dangerous and evil and 
rejected orthodox Christianity. Though Rousseau 
often struggled to seem more devout, he was almost 
as much a skeptic as Voltaire: the minimalist faith 
both shared was called "deism," and it was eventually 
to transform European religion and have powerful 
influences on other aspects of society as well.

Across the border in Holland, the merchants, who 
exercised most political power, there made a 
successful industry out of publishing books that could 
not be printed in countries like France. Dissenting 
religious groups mounted radical attacks on Christian 
orthodoxy.

The Enlightenment in England 
Meanwhile Great Britain 

had developed its own 
Enlightenment, fostered by 
thinkers like the English thinker 
John Locke, the Scot David 
Hume, and many others. 
England had anticipated the rest 
of Europe by deposing and 

decapitating its king back in 
the 17th century (1600-1699).
Although the monarchy had 
eventually been restored, this 
experience created a certain 
openness toward change in 
many places that could not be 
entirely extinguished. English 
Protestantism struggled to 
express itself in ways that 

widened the limits of freedom of speech and press. 
Radical Quakers and Unitarians broke open old 
dogmas in ways that Voltaire was to find highly 
congenial when he found himself there in exile. The 
English and French Enlightenments exchanged 
influences through many channels, Voltaire not least 
among them.
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Because England had gotten its revolution out of 
the way early, it was able to proceed more smoothly 
and gradually down the road to democracy; but 
English liberty was dynamite when transported to 
France, where resistance by church and state was 
fierce to the last possible moment. The result was 
ironically that while Britain remained saturated with 
class privilege and relatively pious, France was to 
become after its own revolution the most egalitarian 
and anticlerical state in Europe—at least in its ideals. 
The power of religion and the aristocracy diminished 
gradually in England; in France they were violently 
uprooted.

The Enlightenment in America 
Meanwhile, across the Atlantic, many of the 

intellectual leaders of the American colonies were 
drawn to the Enlightenment. The colonies may have 
been founded by leaders of various dogmatic 
religious persuasions, but when it became necessary 
to unite against England, it was apparent that no one 
of them could prevail over the others, and that the 
most desirable course was to agree to disagree. 
Nothing more powerfully impelled the movement 
toward the separation of church and state than the 
realization that no one church could dominate this 
new state.

Many of the most distinguished 
leaders of the American 
revolution—Jefferson, 
Washington, Franklin, Paine—
were powerfully influenced by 
English and—to a lesser 
extent—French Enlightenment 
thought. The God who 

underwrites the concept of 
equality in the Declaration of 
Independence is the same deist 
God Rousseau worshipped, 
not that venerated in the 
traditional churches which still 
supported and defended 
monarchies all over Europe. 
Jefferson and Franklin both spent time in France—a
natural ally because it was a traditional enemy of 

England—absorbing the 
influence of the French 
Enlightenment. The language of 
natural law, of inherent 
freedoms, of self-determination 
which seeped so deeply into the 
American grain was the 
language of the Enlightenment, 

though often coated with a light 
glaze of traditional religion, what 
has been called our "civil 
religion."

This is one reason that 
Americans should study the 
Enlightenment. It is in their 
bones. It has defined part of what 

they have dreamed of, what they aim to become. 
Separated geographically from most of the aristocrats 
against whom they were rebelling, their revolution 
was to be far less corrosive—and at first less 
influential—than that in France.

The Struggle in Europe 
But we need to return to the beginning of the 

story, to Voltaire and his allies in France, struggling 
to assert the values of freedom and tolerance in a 
culture where the twin fortresses of monarchy and 
Church opposed almost everything they stood for. To 
oppose the monarchy openly would be fatal; the 
Church was an easier target. Protestantism had made 
religious controversy familiar. Voltaire could 
skillfully cite one Christian against another to make 
his arguments. One way to undermine the power of 
the Church was to undermine its credibility, and thus 
Voltaire devoted a great deal of his time to attacking 
the fundamentals of Christian belief: the inspiration 
of the Bible, the incarnation of God in Jesus Christ, 
the damnation of unbelievers. No doubt he relished 
this battle partly for its own sake, but he never lost 
sight of his central goal: the toppling of Church 
power to increase the freedom available to 
Europeans.

Voltaire was joined by a band 
of rebellious thinkers known as 
the philosophes: Charles de
Montesquieu, Pierre Bayle, 
Jean d'Alembert, and many 
lesser lights. Although 
"philosophe" literally means 
"philosopher" we use the 
French word in English to 

designate this particular 
group of French 18th-
century (1700-1799) 
thinkers. Because Denis 
Diderot commissioned many 
of them to write for his 
influential Encyclopedia, 
they are also known as "the 
Encyclopedists."
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The Heritage of the Enlightenment 
Today the Enlightenment is 
often viewed as a historical 
anomaly, a brief moment 
when a number of thinkers 
infatuated with reason 
vainly supposed that the 
perfect society could be 
built on common sense and 
tolerance, a fantasy which 
collapsed amid the Terror 

of the French Revolution and the triumphal sweep of 
Romanticism. Religious 
thinkers repeatedly proclaim 
the Enlightenment dead, 
Marxists denounce it for 
promoting the ideals and 
power of the bourgeoisie at 
the expense of the working 
classes, postcolonial critics 
reject its idealization of 
specifically European notions 
as universal truths, and postructuralists reject its 
entire concept of rational thought.

Yet in many ways, the Enlightenment has never 
been more alive. The notions of human rights it 
developed are powerfully attractive to oppressed 
peoples everywhere, who appeal to the same notion 
of natural law that so inspired Voltaire and Jefferson. 
Wherever religious conflicts erupt, mutual religious 
tolerance is counseled as a solution. Rousseau's 
notions of self-rule are ideals so universal that the 

worst tyrant has to disguise his tyrannies by claiming 
to be acting on their behalf. European these ideas 
may be, but they have also become global. Whatever 
their limits, they have formed the consensus of 
international ideals by which modern states are 
judged.

If our world seems little closer to perfection than 
that of 18th-century France, that is partly due to our 
failure to appreciate gains we take for granted. But it 
is also the case that many of the enemies of the 
Enlightenment are demolishing a straw man: it was 
never as simple-mindedly optimistic as it has often 
been portrayed. Certainly Voltaire was no facile 
optimist. He distrusted utopianism, instead trying to 
cajole Europeans out of their more harmful 
stupidities. Whether we acknowledge his influence or 
not, we still think today more like him than like his
enemies. His most influential work, The 
Philosophical Dictionary, helped lay the groundwork 
for modern patterns of thought. 

Click here for a quick 
review of this 
material based on a 
slide show by Ms. 
Sharon Wilson, or 
visit SlideShow at the 
URL: 
http://slideplayer.
com/slide/3107000/ 
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RRoommaannttiicciissmm  aanndd  tthhee  RRoommaannttiicc  EErraa11  
Romanticism was an artistic, literary and intellectual 
movement that originated in the late 1700s in 
Europe and gained strength in reaction to the 
Industrial Revolution. In part it was a revolt against 
aristocratic social and political norms of the Age of 
Enlightenment, and a reaction against the scientific 
rationalization of nature. Whereas the thinkers of 
the Enlightenment emphasized the primacy of 
reason, Romanticism emphasized intuition, 
imagination, and feeling to a point that has led to 
some Romantic thinkers being accused of 
irrationalism.

Romanticism was embodied most strongly in the visual arts, music, 
and literature. Contrary to popular misinterpretation of the word 
“romantic” this era has nothing in common with “romance” in the 
sense of infatuation. It isn’t associated with hearts-and-flowers 
fantasies as played out in today’s “romance novels”. But some of 
the characters of this era do appear as “affected” with feigned,
droopy-eyed world-weary “wisdom” much like the fellow who 
appears in the brief video in the playlist for Unit 3. 

The movement validated strong emotion as an authentic 
source of aesthetic experience. It emphasized such emotions 
as horror and terror and awe—especially that which is 
experienced in confronting the sublimity of untamed nature. It 
elevated folk art and ancient custom to something noble, made 

spontaneity a desirable characteristic (as in 
the musical impromptu), and argued for a 
"natural" understanding of human activities 
conditioned by Nature.

Romanticism reached revived medievalism in an attempt to escape the 
confines of population growth, urban sprawl and industrialism. It also 
attempted to embrace the exotic, unfamiliar, and distant harnessing the power 
of the imagination to envision and to escape. The modern sense of a romantic 

character may be expressed in the sense of a gifted, perhaps misunderstood loner, creatively 
following the dictates of his inspiration rather than standard ways of society.

The movement prized intuition and emotion over Enlightenment (“scientific”) rationalism. The 
ideologies and events of the French Revolution laid the background from which Romanticism 
emerged. Romanticism elevated the achievements of what it perceived as heroic individualists 
and artists, whose pioneering examples would elevate society. It legitimized the individual 
imagination as a critical authority, which permitted freedom from classical notions of form in art. 

1 This information was extracted from WikiPedia at http://en.wikipedia.org/wiki/Romanticism and was 
edited to reduce it to size and content appropriate to this workbook.
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"Romanticism" has been used to refer to certain artists, 
poets, writers, musicians, as well as political, 
philosophical and social thinkers of the late 18th and 
early to mid 19th centuries. It has equally been used to 
refer to various artistic, intellectual, and social trends of 
that era. Despite this general usage of the term, a 
precise characterization and specific definition of 
Romanticism has been the subject of debate in the fields 
of intellectual history and literary history throughout the 
20th century, without any great measure of consensus 
emerging. Romanticism focuses on nature, a place free 
from society's judgments and restrictions.

The Romantic movement developed the idea of 
the absolute originality and artistic inspiration by 
the individual genius, which performs a "creation 
from nothingness." This Romantic ideology of 
literary authorship created the notion of plagiarism 
and the guilt of derivativeness. This idea was in 
contrast with the preceding artistic tradition in 
which copying had been seen as a fundamental 
practice of the artistic process. In European 
painting, led by a new generation of the French 
school, the Romantic sensibility contrasted with the 

neoclassicism being taught in the academies. In a revived clash between color and design and the 
expressiveness and mood of color, the works of J.M.W. Turner, Francisco Goya, Théodore
Géricault and Eugène Delacroix emphasized the new 
prominence of the brushstroke and impasto (the artist's 
free handling of paint2). In this sense the movement 
carried forth elements originated by Caravaggio and 
Giorgione in the Renaissance

Romanticism had its counterpart in the American visual 
arts, most especially in the exaltation of an untamed 
American landscape found in the paintings of the Hudson 
River School. Painters like Thomas Cole, Albert 
Bierstadt and Frederic Edwin Church depicted ancient 
ruins of the old world. These works reflected feelings of 
death and decay; they show the Romantic ideal that Nature is powerful and will eventually 
overcome the temporary creations of man. Albert Bierstadt’s The Rocky Mountains, Lander's 
Peak idealizes Native Americans living in harmony with the natural world. The Romantic 
movement spawned the Pre-Raphaelite Brotherhood, a minor movement in which artists 
attempted to return to the artistic emphases and techniques preceding the Renaissance. 

2 The Italian word impasto refers to a technique used in painting where paint is laid on an area of the surface (or the 
entire canvas) thickly, usually thickly enough that the brush or painting-knife strokes are visible. Paint can also be 
mixed right on the canvas. When dry, impasto provides texture and the paint appears to be coming out of the canvas.
(http://en.wikipedia.org/wiki/Impasto)
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TThhee  PPoolliittiiccaall  RReevvoolluuttiioonnss  ooff  1188448811  
Art exists within the environment of the 
society in which it is created, and the events 
occurring in that society affect what art 
represents and means. To a European of 1848 
it must have seemed that the whole world 
was being turned upside down, including the 
world of art, in which the classical 
establishment of the French Academy was 
being challenged by artists bent on 
abandoning old principles that they felt were 
stale constraints. Political revolutions erupted 
and the challenges to established artistic 
principles must have seemed like microcosms 
of that turmoil.

The European Revolutions of 1848, known in some countries as the Spring of Nations, 
Springtime of the Peoples or the Year of Revolution, were a series of political upheavals 
throughout Europe in 1848. This revolutionary wave began in France in February, and 
immediately spread to most of Europe and parts of Latin America. Over 50 countries were 
affected but there was no coordination or cooperation among the revolutionaries in different 
countries. Five factors were involved:

widespread dissatisfaction with the political leadership
the demand for more participation and democracy
the demands of the working classes for a higher standard of living
the upsurge of nationalism;
the regrouping of the reactionary (conservative) forces based in the royalty, the 
aristocracy, the army, and the peasants.

The uprisings were led by shaky ad-hoc 
coalitions of reformers, the middle 
classes and workers, but it could not 
hold together for long. In many place 
protests were violent and in total tens of 
thousands of people were killed and 
many more forced into exile. 

These revolutions arose from such a 
wide variety of causes that it is difficult 
to view them as resulting from a 
coherent movement or social 
phenomenon. Numerous changes had 
been taking place in European society 
throughout the first half of the 1800s:

1 This material is extracted from Wikipedia at http://en.wikipedia.org/wiki/Revolutions_of_1848 
and has been heavily streamlined and edited into more concise form to shape it for the intended audience.

Unit 4 -- Baroque and Beyond 142



liberal reformers and radical politicians were reshaping national governments
technological change was revolutionizing the life of the working classes
a popular press extended political awareness, and new values and ideas such as popular 
liberalism, nationalism and socialism began to spring up
some historians emphasize the serious crop failures, particularly those of 1846 that 
produced hardship among peasants and the working urban poor
large swathes of the nobility were discontented with royal absolutism or near-absolutism
The population in French rural areas had rapidly risen, causing many peasants to seek a 
living in the cities. Many unskilled laborers toiled from 12 to 15 hours per day when they 
had work, living in squalid, disease-ridden slums. 
traditional artisans felt the pressure of industrialization, having lost their guilds
Parts of Prussia were beginning to industrialize. During the decade of the 1840s
mechanized production in the textile industry brought about inexpensive clothing that 
undercut the handmade products of German tailors. Reforms ameliorated the most 
unpopular features of rural feudalism while industrial workers remained dissatisfied with 
these and pressed for greater change.
In the years 1845 and 1846 a potato blight caused a subsistence crisis in Northern Europe. 
As a result of harvest failures, food prices soared through the roof and the demand for 
manufactured goods decreased, causing an increase in unemployment; artisans and 
unemployed workers destroyed industrial machines when their social demands were 
neglected.
aristocratic wealth (and corresponding power) was synonymous with the ownership of 
farm lands and effective control over the peasants. 

Peasant grievances exploded 
during the revolutionary year of 
1848. Working class objectives 
tended to fall in line with those 
of the middle class. The middle 
and working classes shared a 
desire for reform and agreed on 
many of the specific aims. Their 
participations in the revolutions, 
however, differed. While much 
of the impetus came from the 
middle classes, much of the 
cannon fodder came from the 
lower. The revolts first erupted 
in the cities.

Despite forceful and often violent efforts of established and reactionary powers to keep them 
down, disruptive ideas gained popularity: democracy, liberalism, nationalism, and socialism. In 
the language of the 1840s democracy meant universal male suffrage. Liberalism fundamentally 
meant consent of the governed and the restriction of church and state power, freedom of the 
press and the individual. Nationalism believed in uniting people bound by some mix of common 
languages, culture, religion, shared history, and of course immediate geography. At this time
what are now Germany and Italy were collections of small states. Socialism in the 1840s was a 
term without a consensus definition, meaning different things to different people, but was 
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typically used within a context of more power for workers in a system based on worker 
ownership of the means of production.

Alexis de Tocqueville remarked in his Recollections of the period that "society was cut in two: 
those who had nothing united in common envy, and those who had anything united in common 
terror.”

Aftermath
. . . We have been beaten and humiliated . . . scattered, imprisoned, disarmed 
and gagged. The fate of European democracy has slipped from our hands.

—Pierre-Joseph Proudhon

In the post-revolutionary decade after 1848, little had visibly changed and most historians 
considered the revolutions a failure, given the seeming lack of permanent structural changes. The 
revolutions were most important in France, Germany, Poland, Italy, and the Austrian Empire, 
and did not reach Russia, Great Britain, Spain, Sweden, Portugal, or the Ottoman Empire.

By 1849 conservative forces had won out and the political revolutions collapsed. The only 
significant lasting reforms were the abolition of serfdom in Austria and Hungary, the end of 
absolute monarchy in Denmark, as well as the definitive end of the Capetian monarchy in 
France—the line to which Louis XVI, executed in 1792 in the French Revolution, belonged; this 
line had been restored to rule France with Louis XVIII in 1814.

European middle classes made political and economic gains over the next twenty years; France 
retained universal male suffrage. Russia would later free the serfs on February 19, 1861. The 
Habsburgs finally had to give the Hungarians more self-determination in the Ausgleich of 1867. 
The revolutions inspired lasting reform in Denmark as well as the Netherlands.

There were multiple memories of the Revolution. Democrats looked to 1848 as a democratic 
revolution, which in the long run insured liberty, equality, and fraternity. Marxists denounced 
1848 as a betrayal of working-class ideals by a 
bourgeoisie that was indifferent to the legitimate 
demands of the proletariat. For nationalists, 1848
was the springtime of hope when newly emerging 
nationalities rejected the old multinational empires. 
They were all bitterly disappointed in the short 
run. 1848, at best, was a glimmer of future hope, 
and at worst, it was a deadweight that strengthened 
the conservatives and delayed further progress.

The special case of France
Revolutions occurred in France in 1830 and 1871,
as well as 1848. In 1830 king Charles X was 
deposed and replaced by King Louis-Philippe, and in 1871 the Paris Commune held Paris for 
two months after the defeat of France by Prussia. It was against this background of intense 
political turmoil in France that photography was invented there (1839) and placed into the public 
domain, the Academy was challenged and classical art rules overturned (1863), and artistic 
revolt crystallized in the movement that was soon named Impressionism (1873)—which was the 
“permanent revolution” that Gombrich describes in chapter 25 of The Story of Art.
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PPhhoottooggrraapphhyy  ffrroomm  11882277  ttoo  tthhee  pprreesseenntt!!  
It’s hard to imagine a world in which photography did not exist. Yet it has been possible to 
record things photographically only since about 1839. Photography was made practical about 65
years after the founding of the United States and about 20 years before the American civil war. 
The first permanently-recorded (albeit crude) image we can point to as a form of photograph was 
made in June, 1827 by Joseph Niepce (pronounced “neeps”) in France. Niepce had 
experimented with the “camera obscura,” a device known even in the Renaissance, and had
struggled with a way to chemically record an image that the camera obscura focused on a metal 
plate. He succeeded to a degree and his first photograph is shown at the left below. The photo at 
the right helps to interpret the subject matter of Niepce’s first photograph, which was taken from 
an upstairs window of a house facing a farmyard.

Joseph Niepce died in 1833. But by 1829 he had established a partnership with Louis Daguerre,
who perfected a method of sensitizing a metal plate with metallic chemicals, exposing them with 
a camera using a lens to focus light, and then “developing” the plate using other chemicals that 
would stop the process of change in the surface caused by light. The image was made on a 
copper plate coated with polished silver. Through a series of treatments with noxious gases such 
as hot mercury vapor and bromides, the plate's surface became light sensitive. These were 
chemicals that could literally kill! The image was “fixed” with chemicals that stopped the 
development process and secured the image. Because the image is on a silver plate, it looks like 
a mirror. Turn the image one way and it's invisible; turn it another and it seems to jump out at 
you. “A mirror with a memory” is how the Daguerreotype was cleverly marketed. 

The French government obtained the rights to the process and on August 19, 1839 announced it 
publicly. In an act of generosity to the world the French government made the use of the process
freely available to all. Within a few years Daguerreotypes became commonplace throughout the 
world. 

Reproduction of the first photograph made by Joseph 
Niepce in 1827. This reproduction is reversed left-to-
right from the original image made on a metal plate.

What the scene probably looked like with greater detail. 
This is a modern photo taken using a model of the Niepce 
farm constructed from descriptions dating from 1830.
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This is the first photograph in which a human 
being appears as recorded by the 
Daguerreotype process. It was made in the 
summer of 1839. The Parisian street seems 
empty because the long exposure time needed 
wasn’t able to record moving objects. 
However, a man stopped to have his shoes 
shined and his image and that of the shoe 
shiner were captured. Although these two 
people will forever remain 
anonymous they are the first 
human beings ever photographed!

The camera obscura is basically a large box camera without any means to preserve an image 
other than manual tracing. If you take a light-tight box and put a pinhole in one side the pinhole 
acts like a lens and an inverted image of the scene on that side of the box will form on the inside 
of the box. This is a sketch of a form of camera obscura published in 1558 in a book entitled De 
Radio Astronomicoet Geometica. It depicts how Gemma Frasius observed a partial eclipse of the 
sun by the moon in Belgium in 1544. Since the sun’s light direct light is so intense its inverted 
image formed on a wall by a pinhole is visible 
even without the camera obscura being fully 
enclosed. The sun’s light reflecting from a 
landscape scene will also form an image in the 
same way although much dimmer. A camera 
obscura described by Leonardo da Vinci in 
1490 worked on this same principle. In that, a
small hole made in a sheet of iron “focused” 
light on a sheet of paper. The image could be 
viewed through the paper if it was thin 
enough. Leonardo wrote that

“These images, being transmitted from a place 
illuminated by the sun, will seem as if actually 
painted on this paper, which must be 
extremely thin and looked at from behind."1

Since the time of Leonardo various artists would construct light-tight 
camera obscuras large enough to go into and trace the image formed on the 
wall. Various refinement using mirrors were eventually worked out to 
reverse the reversed image so that a scene would appear in the image in the 
same way as it did to the naked eye. This served as an aid to drawing, 
especially in refining concepts of linear perspective. But it was viewed as a 
curiosity, perhaps one indulged in by artists who needed a “crutch” to “get 
it right.” It’s well documented that Vermeer used one.

The amount of light gathered by the camera obcura for the image could be 
increased by replacing the pinhole with a glass lens as a focusing device. 
This is one of the experiments conducted by Joseph Niepce in the 1820’s as 

1 I.A. Richter, Selections from the Notebooks of Leonardo da Vinci, Oxford University Press, Oxford, 1977, p. 115-
16, as cited in Vermeer’s Camera, by Philip Steadman, Oxford University Press, Oxford, 2002.
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he tried various substances to replace the paper mentioned by 
Leonardo. Niepce was trying to find a substance that could 
somehow be changed by the image to capture it. One problem was 
that any substance that would be changed by light would continue 
to be changed even after the image formed on it so the image could 
not be made permanent.

The key to making an image captured in this way permanent was 
perfected by Louis Daguerre about 1833. The nature of the light-
sensitive substance had to be changed chemically to make it 
insensitive to additional light once the image had formed. We owe 
the name “Photography” to Sir John Herschel, who first used the 
term in 1839, the year the photographic process became public. The word is derived from the 
Greek words for “light” and “writing”. Wes Cowan, a Cincinnati, Ohio, auctioneer, has observed 
that…

“The daguerreotype was… the first commercially successful photographic process. Before it 
arrived, anyone who wanted their portrait taken had to hire a painter, a miniaturist or someone 
who cut out silhouettes; all costly processes. Daguerreotypes brought portraits to the masses. In 
the 1850s, a photo cost just 50 cents [but realize that the cost was still more than a day’s wages 
for most people! –JJ]. With its realistic image the daguerreotype put many of these artists out of 
business and inspired others to become daguerreotype artists themselves. 

“The Frenchman J. M. 
Daguerre invented the 
process and taught it to 
American inventor Samuel 
B. Morse (as in Morse 
code) when Morse visited 
Paris in 1839. Morse 
brought the process back to 
the United States, teaching 
it to paying students. ‘The 
daguerreotype spread like 
wildfire enjoying great 
popularity from the 1840s 
until the mid-1850s. 

Thousands of daguerreotype photographers learned the trade. “Itinerant photographers literally 
went to rural areas and knocked on doors asking people, 'Would you like your picture taken?'

“‘The daguerreotype was the most superior photographic image ever produced,’ Wes asserts. 
‘But they are a pain in the neck to make.’ The image was also extremely delicate and susceptible 
to tarnish and corrosion because of the silver. Wes offers a word of advice: “don't ever try to 
polish a daguerreotype because you will literally rub away the picture.” Daguerreotypes were 
usually sealed behind glass in cases with hinged covers to keep air away from the silver surface,
which would tarnish much as silver utensils do. They had a number of other disadvantages, 
including the fact that they could not be reproduced. 

Unit 4 -- Baroque and Beyond 147



Photography beyond Daguerreotypes2 
In 1834 Henry Fox Talbot created permanent (negative) 
images using paper soaked in silver chloride and “fixed”
(made permanent) with a salt solution. Talbot created 
positive images by contact printing onto another sheet of 
paper. Talbot didn’t do much with his invention until he 
patented his process in 1841 under the name "calotype". 
His process produced a negative image on paper. The 
exposed paper 
was then placed 
over a second 

sheet of sensitized paper and exposed to a bright light, 
producing a positive image. This process enabled
photographers to make multiple copies of a single 
image. This was not possible with a daguerreotype 
which produced a positive image directly on a metal 
plate. The downside to the calotype is that since it was 
transferred through a paper negative it wasn’t as clear 
as the daguerrotype.

In 1851 Frederick Scott Archer, a sculptor in London, 
improved the resolution of photographic processes by spreading 
a mixture of collodion (nitrated cotton dissolved in ether and 
alcohol) and chemicals on sheets of glass, creating light-
sensitive wet plates. Wet plate collodion 
photography was much cheaper than 
Daguerreotypes, the image was high 
quality, and the process which involved 
negative/positive steps made possible
unlimited reproductions. But the process 
required performing all the necessary 
operations on the spot because 
development could not wait; this was 

why photographers like Matthew Brady (see below) had to have wagons 
in the field to house their equipment and chemicals.

Adolphe Disderi invented carte-de-visite photography in Paris in 
1854. This was a type of small photograph similar to a baseball trading 
card of later years. It was usually made of an albumen print, which was a 
thin paper photograph mounted on a thicker paper card. The size of a 
carte de visite is about 2.5 inches by 4 inches, a little bigger than today’s 
business cards. Disdéri also patented a method of taking eight separate 
negatives on a single plate, which reduced production costs. 

The albumen print, also called albumen silver print, was invented in 
1850 by Louis Désiré Blanquart-Evrard, and was the first commercially 
exploitable method of producing a photographic print on a paper base 

2 Some of this material is from a web site associated with the art department of Maine East High School in Park 
Ridge, Illinois. I accessed it using Google's cache on October 31, 2010.
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from a negative. It used the albumen found in egg whites to bind the photographic chemicals to 
the paper and became the dominant form of photographic positives from 1855 to the turn of the 
20th century, with a peak in 1860-90. During the mid-19th century, the carte de visite became 
one of the more popular uses of the albumen method. 

Disdéri published Emperor Napoleon III's photos in the carte-de-
visite format in 1859 which made the format an overnight success.
The popularity of the new format became known as "cardomania" 
and eventually spread throughout the world. Such photograph 
cards were traded among friends and visitors and led to the 
publication and collection of photographs of prominent persons. 
The craze spread throughout Europe and then quickly to America. 
Albums for the collection and display of cards became a common 
fixture in Victorian parlors. This format was very popular item 
during the American Civil War, providing soldiers, friends and 
family members a means of inexpensively obtaining photographs 
and sending them to loved 
ones in small envelopes. 
Photos of Abraham 
Lincoln, Ulysses S. Grant, 
and other celebrities of 

the era became an instant hit with the public. By the 
early 1870s, cartes de visite were supplanted by "cabinet 
cards," which were also usually albumen prints mounted 
on cardboard backs that were slightly larger. Cabinet 
cards remained popular into the early 20th century, 
when Kodak introduced the Brownie camera and home 
snapshot photography became a mass phenomenon.

Pictures began to be taken in pairs, with a separation of a few inches between images, starting 
about 1855. When viewed with a holder that focused each eye on only one of the images, the 
scene appeared in three dimensions. Stereoscopic pictures became a novelty and sets of images 
of places, people and scenes started to be sold as entertainment items.

The ambrotype process was developed in 1855-57. This 
produced direct positive images on glass and metal (tintypes 
or ferrotypes) and became popular in the United States. The 
process involved under-exposing collodion on a glass 
negative, bleaching it, and then placing a black background 
behind it. Ambrotypes somewhat resemble Daguerreotypes
but the method of production was very different and much 
safer and they were much less expensive and required less 
exposure time.

In 1861 Scottish physicist James Clerk-Maxwell demonstrated color photography involving 
three black and white photographs, one each taken through a red, green, or blue filter. The photos 
were made into lantern slides and projected in alignment with the same color filters. This is the 
"color separation" method by which color photography eventually was made practical and the 
first demonstration of a photographic process making color photography possible. In 1868 Ducas 
de Hauron published a book proposing a variety of methods for color photography. In the early 
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1900s the Lumiere brothers of France
developed a way to use this method to make 
practical color slide images, which were 
popular until color film using the same 
principles became available in the 1930s.
This still life which you see here is actually 
an autochrome taken in about 1910. View the 
web resources for this page to see several 
more autochromes and the stunning color of 
which they were capable. 

Using the wet plate collodion method
Mathew Brady
and his staff 

created over 7,000 images of the American Civil War between 
1861-65. This was the first time that the carnage of the battlefield 
could be viewed by people not actually present at the scene; this
began dispelling the glory associated with “the field of honor” and 
replacing it with the images of its true gore.

By 1870 the U.S.
Congress sent 
photographers out to 
the West to 
document it. The 
most famous images 
were taken by William Jackson and Tim 
O'Sullivan, an apprentice to Brady. In 
documenting the geological formations of 
Yellowstone Jackson had to think about the 
aesthetic and promotional impact of his images. 
He was required to make artistic choices that 
could deliver the awesomeness of the country to 
his audience: Congress and the American public. 

Richard Leach Maddox, an English doctor, in 1871 proposed the use of an emulsion of gelatin 
and silver bromide on a glass plate, the "dry plate" process, to replace the wet-plate collodion 
process. By 1878, dry plates were being manufactured commercially.

George Eastman, at the age of 24, established the Eastman Dry Plate Company in Rochester, 
New York in 1880. The Eastman Kodak Company grew into one of the largest photographic 
supply companies in the next decades, but by 2002 it was in serious decline as digital imagery 
began replacing consumer film photography. Eastman Kodak declared bankruptcy in 2012.

The first half-tone printed photograph appeared in a daily newspaper, the New York Graphic, 
in 1880. The process made it possible to reproduce photographs in newspapers, replacing line 
image drawings that had previously been the only way to print images.

In 1888 Kodak produced its first Kodak snapshot camera, containing a 20-foot roll of light-
sensitive paper, enough for 100 2.5-inch diameter circular pictures. The camera was simple, with 
just a box, a lens, a cord and a button to release it, and a crank to advance the film. When the 
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film was used up, the whole camera was sent to the 
Eastman Kodak Company, where it was developed, 
reloaded and returned, ready for another 100 
photographs. In 1889 an improved camera was 
produced using a roll of film instead of paper. This 
was a milestone, as flexible film replaced the 
clumsy, heavy glass plates that had been the means 
of photography up to this time. 

In 1901 Dr. Richard Leach Maddox received the 
British Royal Photographic Society's Progress 
Medal for inventions to the film industry. He had 
freely made his ideas known and never patented the 
process; sadly he ended his days in poverty. 

In 1902 photography began to be recognized as an art form.
Photography Alfred Stieglitz (1864-1946) organized the "Photo 
Secessionist" show in New York City. Stieglitz's career spanned 
the transition from the Victorian era to the modern world. His 
efforts to improve the way photographs were presented at 
exhibitions and reproduced in periodicals were effective in the 
campaign for the recognition of the photograph as an art object, 
while his openness to new techniques and styles enabled him to 
introduce Americans to European modernism and to the avant-
garde styles of native artists. In his role and expressive 
photographer and as an impresario he has had a more profound
influence on the course of aesthetic photography in America than 
any other single individual. 

Ansel Adams (1902-1984) was an American photographer and 
environmentalist, best known for his black-and-white photographs of the 
American West, especially in Yosemite National Park. The Stieglitz 
gallery hosted his An American Place exhibit in New York in 1936; the 
exhibition proved successful with both the critics and the buying public
and earned Adams strong praise from the revered Stieglitz.

Digital camera technology became practical (but prohibitively 
expensive) by 1965 when the first flyby spacecraft image of Mars was 
taken from Mariner 4 on July 15, 1965 with a digital camera designed by 
NASA/JPL.

The first recorded attempt at building a digital camera for the consumer market was made in 
1975 by Steven Sasson, an engineer at Eastman Kodak. It used the then-new solid-state CCD 
image sensor chips developed by Fairchild Semiconductor in 1973.

By 2002 two- megapixel cameras were available in the United States for less than $100, with 
some one-megapixel cameras for under $60. At the same time, many discount stores with photo 
labs introduced a "digital front end" making it possible for consumers to obtain true chemical 
prints (as opposed to ink-jet prints) in an hour. Most manufacturers of film camera stopped 
production of them between 2004-2006 and as of 2016 it’s increasingly difficult to find a source 
of supply for consumer film itself, or commercial processing services for it.
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AAuuttoocchhrroommeess::  ccoommmmeerrcciiaall  ccoolloorr  pphhoottooggrraapphhyy
Autochrome photographic plates were invented 
in 1903 and held sway for 30 years as the only 
way to capture full color images. They make 
clever use of microscopic dyed potato starch 
grains as filters to capture red, green, and blue
light intensities separately in very closely 
adjacent tiny spots on ordinary black and white 
film. When viewed as slides with sunlight or a 
white light source behind them autochromes 
can produce brilliant color images.

Autochromes made more than 100 years ago
are like peering backwards into a time for 
which very nearly all our records and mental 
images are black and white. It’s easy to 
imagine a color image like that of the man 
asleep on a reclining chair having been made 
yesterday. But the man pictured here must 
surely have turned to dust even before your 
parents were born because it was taken in 
Casablanca in 1908!

The other images on this page were also 
created in the first decade of the 1900s and are 
all more than 100 years old. 

View the link associated with this page on the 
course web site to learn more about the
autochrome process and to see more examples 
of these kinds of images.
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PPhhoottooggrraapphh  pprriinnttiinngg::  nneewwssppaappeerrss,,  mmaaggaazziinneess11  
Halftone is the reproduction technique that simulates continuous tone imagery through the use of 
dots, varying either in size, in shape or in spacing. The halftone process reduces visual 
reproductions to an image that is printed with only one 
color of ink. This reproduction relies on a basic optical 
illusion—these tiny dots are blended into smooth tones by 
the human eye. In the illustration here you can see the dots 
at the left, greatly magnified. The black dots at the lower 
part of the image are large, creating a dense pattern of ink. 
Moving upward, the dots have the same spacing but are 
smaller and smaller in size, creating less ink density. With 
the dots printed hundreds per inch the human eye perceives 
the appearance of this image as gradient shading from dark 
gray to light gray.

The idea for halftone printing originated with William Fox 
Talbot. In the early 1850s he suggested using 
"photographic screens or veils" in connection with a 
photographic intaglio process. This is how photographs 
were printed in black and white in newspapers. Here is a picture of the first printed photo using a 

halftone in the December 2, 1873 issue of the New 
York Daily Graphic. Prior to this time the only way 
to publish an image was to create it by hand as a 
relief print or an intaglio print. The relief halftone 
process proved to be a success almost immediately 
and their use in popular journals became regular 
during the early 1890s and continues to the present. 

Color photographic printing is made possible by 
repeating the halftone process for each subtractive 
color—most commonly using what is called the 
"CMYK color model" (cyan-magenta-yellow-“key” 
where “key” is usually black). This model is based 
on the science of perceived color, unlike the common 
red, blue, yellow “historical” pigment primary colors, 
which only approximate accurate color mixing and 
color production.

CMYK halftone printing gives less than full intensity 
of the pigment primary colors. For example, magenta 
printed with a 20% halftone produces a pink color, 
because the eye perceives the tiny magenta dots and 
the white paper between the dots as lighter and less 
intense than the color of pure magenta ink.

1 This information was extracted from http://en.wikipedia.org/wiki/Halftone and edited for this 
purpose
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With CYMK halftoning a full continuous 
range of colors can be produced. In the 
illustration of the mountain scene you see
here the original photograph contains 
hundreds of different colors as shadows 
and light interplay with the various colors 
in the scene. 

To accomplish full color halftone printing 
the original image is separated using 
optical filters to obtain three different 
monochrome images. The filters are
colored cyan, magenta, and yellow. When 
the image of the original scene is 
projected through each filter the intensity 

of the selected color is recorded on black and white film (or digitally) and is used to create a 
halftone. Printing is done in light-to-dark ink order. The yellow-filtered image is printed with 
yellow ink, then the magenta-filtered image and then the cyan filtered image. When the magenta 
and cyan halftone printing is done directly on top of the yellow
halftone printing the images combine to produce the original 
coloration. 

In commercial halftone work an 
ordinary halftone in black and 
white, without any color filtering,
is usually also made and printed 
last over the three CYM colors. 
With this process the black and 
white separation is made first and 
the density it accounts for is 
“subtracted” from the original 
image before the CYM color 
separations are made. This is done 
because it conserves the amount of 
colored inks required to produce 
the image. The black and white 
separation becomes the “key” by 
which the CYM separations are 
aligned. Compare the three color 
CYM color separations at left with 
the four color separations at the 
right and you’ll see the effect of 
this on the CYM printing density. 
We are mixing pigments here so 
this is referred to as “subtractive” 
color mixing since light intensities 
are reduced by each color. 
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CCoolloorraannttss  aanndd  ppaaiinnttss::  BBaarrooqquuee  aanndd  bbeeyyoonndd11  
Until the 1800s artists had to produce their own pigments and paints. With the advent of art 
academies and an increase in the number of amateur painters painting for enjoyment there arose 
a place for someone to supply pigments and colors to the art community. The new trade of the 
artist's “colorman” began, with businesses being set up to supply pigments, paints, brushes, 
canvases and all other materials to the professional and amateur artist alike.

Industrialization in Europe also influenced the world of art and many dazzling scientific 
discoveries made in the field of chemistry rapidly unfolded to yield new and exciting pigments 
for the artist's palette. Artists were sometimes slow to take up these new discoveries but as more 
new pigments were discovered the artist's colormen came into a world of their own.

The Industrial Age  
The industrial history of pigments began between 1704 and 1710 with the 
synthesis of the first synthetic inorganic pigment: Prussian blue. The 
pigment was discovered accidentally by a Berlin color maker named 
Diesbach. While working on the synthesis of a red lake from cochineal, 
ferrous sulphate and alkali, he ran short of potash. He asked a nearby 
alchemist named Dippel if he could have some potash to continue with his 
reaction. The resulting lake obtained was very pale and when Diesbach 
tried to concentrate it the mixture turned purple, then deep blue. Diesbach 
later realized that the potash he had borrowed had been contaminated with 
animal oil from one of Dippel's experiments and had actually been set 
aside to throw away. After working out what had occurred the blue 
impurity was named Prussian blue.

The method for making Prussian blue was kept a secret until 1724 when it was finally published.
Prussian blue was the first synthetic blue pigment that could be used in place of ultramarine, 
although it was susceptible to attack by alkali. The main benefit of Prussian blue was the price, 
which was only a tenth that of ultramarine, and it was very attractive to artists of the time.

Blue and green verditer were by-products of an industrial process
and so were favorably cheap, but because of their tendency for color
change they were not always widely used by famous artists. It was not 
until the French chemist Pelletier analyzed verditer in the 18th 
century that a reliable method of production was developed. Both 
pigments were recommended for beginners or, as a last resort, when 
the more expensive blue and green pigments were beyond reach.

Advances in chemistry  
The discovery of new elements played an important role in the 
discovery of new pigments around this time, one of the most 
important elements discovered being chromium. In 1770 a beautiful 
orange mineral named chrocoite was found in the mountains of 
Siberia and it rapidly became popular with collectors in Europe. 
The French chemist Nicholas Louis Vauquelin (1763-1829) 

1 This writing draws much information from the multiple web-accessible references cited in the index.
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obtained a sample of the mineral and analyzed it in 1797. He discovered that chrocoite contained 
an unknown element that formed a variety of intense red, yellow and green precipitates. The new 
element was named chromium from the Greek word meaning colored. Vauquelin initially had 

trouble procuring chromium ores but by 1809 a source 
had been found in France and the bright yellow pigment 
lead chromate was synthesized. Some time seems to 
have elapsed before the widespread production of 
chrome yellow for the artist's color market. The first 
person to manufacture the pigment in England was a Dr.
Bollman (1769-1821), a German-trained medic who 
settled in England. Bollman became interested in 

manufacturing chemistry and set up a pigment factory producing, among other things, chrome 
yellow. The pigment was very popular. Princess Charlotte had her carriage painted with the 
flamboyant color which perhaps started the trend of the yellow taxi cab later in history.

During the course of his experiments Vauquelin also 
discovered chromic oxide, and he published the first 
account of this green pigment in 1809. Chromic 
oxide was being used in the ceramics industry at this 
time but was later introduced for artists' use; it was 
considered to be a very reliable green pigment with 
excellent fastness properties but poor color strength. 
Vauquelin carried out many experiments with 
chromium and discovered several compounds that 
were also used as pigments.

In 1838 the French color maker Pannetier developed a stronger, 
more transparent variety of hydrated chromic oxide, known as 
viridian, which became very popular with artists and is still 
widely used today.

French ultramarine  
At the beginning of the 19th century, as at all times in history, 
the demand for natural ultramarine far outweighed supply. The 

best quality lapis lazuli was mined in the Kokcha valley of Afghanistan, which was a very 
inaccessible region, forcing the cost of the pigment even higher than usual. Chemists turned the 
resources of the burgeoning science of chemistry to the synthesis of this pigment. 

Analytical experiments carried out at the end of the 1700s showed that 
ultramarine was composed of soda, silica, alumina and sulfur. By 1806 two 
French chemists, Desormes and Clément, had found that a blue impurity that 
occurred in the slag of soda furnaces was chemically similar to ultramarine. 
This discovery led to a number of scientific prizes being offered to anyone who 
could devise a method of making artificial ultramarine. 

The Société d'Encouragement pour l'Industrie Nationale offered a prize of six 
thousand francs in 1824 to anyone who could make the pigment for less than 
three hundred francs per kilo. Four years later the prize was claimed by the 
French manufacturer Guimet who did not reveal his method. The synthesis of 
ultramarine was later published by a German chemist named Gmelin who had
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discovered the method independently. Full-scale industrial production of the blue pigment was 
begun immediately and French ultramarine was widely used by artists. Natural ultramarine, 
however, is still considered to be superior for the purposes of fine art despite its high price. 

Copper-based green pigments  
Several green copper-based pigments were being produced in the late 1700s and early 1800s that 
came about by the chemical investigation of new elements. The Swedish chemist Carl Wilhelm 
Scheele manufactured a green pigment of copper arsenite in 1775. This was named Scheele's 
Green and was discovered during investigations into arsenic. 

Details of Scheele’s discovery were published in1778 by the Stockholm Academy of Sciences.
To manufacture the green pigment some potash and arsenic oxide were dissolved in water and 
heated; then the solution was added slowly to a warm solution of copper sulfate to precipitate 
copper arsenite. Scheele warned of the toxic nature of the green substance but it was accepted as 
an artist's pigment and patented in Britain in 1812. By the end of the 1800s it replaced the older 
green pigments based on copper carbonate.

Efforts to improve upon Scheele's green produced another highly toxic green pigment known as 
emerald green. This was copper acetoarsenite and was first manufactured commercially by Russ 
and Sattler in 1814. Emerald green was made by dissolving the pigment verdigris in warm 
vinegar, then adding a solution of arsenic oxide slowly to form a green precipitate. The pigment 
was a very popular color but had only limited use in art due to its tendency to turn black on 
exposure to heat and because of its highly toxic nature. 

Emerald green was widely used in wallpaper printing. A 
number of fatalities caused the poisonous nature of the pigment 
to be fully realized, and it then began to be used as a highly 
effective rat poison. Considerable speculation exists that 
Napoleon Bonaparte, exiled to the island of St. Helena after his 
defeat by the British in 1814, occupied rooms there decorated 
with wallpaper that used this pigment, and that the dampness 
caused a fungus to grow on the paper that discharged the 
arsenic in the form of highly toxic arsine gas. When Napoleon 
died in exile in 1821 it was thought that he died of stomach 
cancer. But tests on samples of his hair performed in the 1960 

indicated that he may have died of arsenic poisoning. An interesting article of that era that tells
of a sample of that wall paper (picture above) having been taken as a souvenir by a servant and 
passed down through his family. That sample, when analyzed, confirmed that Emerald green 
colorant is present on it. Emerald green was featured in several murder cases and, unbelievably,
was still in use until the 1960s!

Early 1800s in art  
Two English painters, Joseph Mallord William Turner (1775-1851) and John Constable (1776-
1837) were both landscape painters but adopted very different styles. Turner produced fantastic, 
swirling land- and sea-scapes with strangely lit skies. Constable set out to paint exactly what he 
could see with his own eyes. Constable was one of the first famous painters actually to go 
outside the studio and paint scenes using the colors he saw in the real world. He was not a 
popular painter at the time and was often criticized. His choice of muted browns in many of his 
works limited their appeal to art lovers who favored bright colors.
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Turner was, and still is, regarded as one of the greatest colorists. He is known to have used a 
wide variety of pigments. Analysis of his watercolor box has shown a large range of pigments, 
including several chrome yellows, cobalt blue, blue verditer, chalk, Indian yellow, red madder, 
yellow ochre, vermilion, red ochre, raw sienna, gamboge and carmine presumably from 
cochineal.

New pigments 
Zinc white, or zinc oxide, was introduced as a pigment from the beginning of the 1800s although 
the substance had been known since antiquity. An important reason for its development was 
concern about the toxicity of lead. The primitive production methods used to make lead white
were causing an increasing number of cases of poisoning and a replacement white pigment was 
needed. Zinc oxide was a by-product obtained from the production of brass, where copper and 
zinc spar were heated in a furnace, and was used for medicinal purposes. Zinc white came to 
prominence as a pigment after the element zinc was isolated and identified by Henckel in 1721,
which led to a method for its production. 

Cobalt green was invented in 1780 by the Swedish chemist Rinman but was not widely used for 
about another 50 years. It was made by forming an aqueous solution of cobalt and zinc nitrates, 
then adding an alkaline carbonate and heating to form a precipitate. The bright green precipitate 
had good pigment properties but fairly low color strength. It was introduced as an artist's 
pigment in 1835 and is still used today. 

Coal tar (aniline) colors
During the Victorian era a revolution in color history took place. It began when August Wilhelm 
Hofmann (1818-92) identified the organic chemical aniline in coal tar in 1843. At this time 
Hofmann was working as a chemist in Germany but two years after his discovery he became the 
first director of the Royal College of Chemistry in London. In 1853 Hofmann took on the 15-
year-old William Perkin as a student of chemistry. Perkin showed such a natural aptitude for 
chemistry that he was quickly promoted to the position of honorary research assistant. During the 
course of his studies Perkin carried out a project attempting the synthesis of quinine from aniline. 
At this time the structure of organic molecules was a great mystery to chemists and most 
research was carried out purely by trial and error. 

Perkin's experiments with quinine were not successful. However, instead 
of synthesizing quinine he did produce a black precipitate that yielded a 
bright purple solution. Perkin recognized the potential of this discovery 
as a dyestuff. He discovered that it dyed silk a beautiful deep purple 
shade that was very resistant to light. Perkin's purple product was the 
first synthetic organic colorant, which he named 
mauveine.

With the patenting of mauveine Perkin quickly 
resigned his academic position to set up as an 
entrepreneur of dyestuff manufacturing. The 
invention of mauveine occurred at a time when there 

was huge expansion in Europe of the textile industry. Perkin could not have 
chosen a better time or place for his discovery. England was in the midst of 
the Industrial Revolution and coal tar, the major source of his raw material, 
was being produced in large quantities as a waste product of coal gas and 
coke. The Victorians had acquired a taste for all things oriental, and purple 
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became associated with oriental style. Mauveine became a great success as a dye and helped to 
set new fashion trends along with crinoline, which had only been introduced three years earlier. 
Mauveine was not just popular as a dyestuff but was also laked to produce a widely used 
pigment. The bright purple pigment was popular with artists because of its unusual color, The 
discovery and synthesis of mauveine permanently changed the world of colorants. 

France in the 19th Century  
As the 19th century dawned many more industrial, technical and chemical innovations affected 
the art world. The traditions of craftsmanship were being replaced by the advent of mass-
produced goods. This applied in art to some extent because of the invention and rise in 
popularity of photography, which was seen to take the traditional role of portrait painting, and 
depiction of country landscapes and houses. With photography, a mirror could be held up to the 
world, which did not require the skill of an artist, and this meant that the art world had to search 
for a new function. The center of culture in Europe was Paris, where not only the arts flourished 
but a profusion of scientific inventions were also born. 

French Impressionism  
Dramatic changes occurred in art in Paris that were brought about by a paradigm shift throughout 
Europe in the way the world was viewed. Many influences converged: the French Revolution, 
industrialization, scientific advancement and the rise of common man in the eyes of society. In 
Paris artists began to look at the world in a completely new way. They left their studios for the 
first time and actually saw the scenes around them with fresh eyes.

Artists of the period began to investigate the interplay of light and shadow, movement and color.
They did not paint according to the traditional methods of the academies but rather tried to create
an impression of real life. The term “impressionism” was adopted for this group of painters; it 
was initially used by critics as an insult for their lack of technique in painting but the name stuck
and became very appropriate, and was adopted to name the style and era.

Early artists of this Impressionist revolution included Edouard Manet (1832-1883), Claude 
Monet (1840-1926), Pierre Auguste Renoir (1814-1919), Berthe Morisot (1841-1895), and
Camille Pissaro (1830-1903). They painted everyday scenes in a style that suggested form 
through the use of intentional lack of detail, crude brush strokes, outdoor light and high contrast, 
rather than defining shapes using chiaroscuro. They were subjected to criticism and derision at 
the time and were even rejected from the official Salon exhibition of the Academie. The 
Impressionists banded together to exhibit their work separately in 1864, and many people went 
along simply to laugh at their efforts. This stormy period in art took about 20 years to pass before 
the Impressionists gained popular acceptance and eventually became wealthy and famous. 

The Impressionists used color in a new way and this was reflected by their choice of pigments. In 
the days prior to Impressionism many artists had chosen palettes containing a great number of 
pigments. The impressionists were more interested in studying the effects of mixing simple 
colors and light so they often chose a simple palette of a few base colors. A study of Pissaro's 
palette showed that it was limited to seven pigments, all squeezed from prepared paint tubes.
These pigments were: white lead, chrome yellow, vermilion, rose madder, ultramarine, cobalt 
blue and cobalt violet. This palette shows an absence of green and, more surprisingly, black.

Expansion of Organic Chemistry  
The invention of mauveine prompted chemists throughout Europe to investigate and experiment 
to produce new colorants from coal tar products. In 1858 in France, Verguin (1814-1864) 
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discovered the second coal tar color, which he named fuchsine,
although this was also widely known as magenta. The bright-pink 
colorant was an immediate success and was also produced as a 
pigment by laking. 

New industrial processes led to the discovery of the third aniline color
in 1860. Magenta was being manufactured industrially in France using 
aniline and arsenic acid, and one day a workman in the factory seems 
to have confused the two chemicals. Instead of adding arsenic acid to 
the magenta reaction vessel, too much aniline was added by mistake, 
yielding a blue color instead of the expected pink. Two chemists,
Girard and De Laire, happened to observe this unexpected 

phenomenon, and later patented a method for the synthesis of a new blue colorant, which they 
simply named aniline blue. The chemistry of these new dyestuffs was not very well understood
but the dyes themselves were hugely successful. 

Dominance of Germany  
The colorant industry at this time was mostly based in Britain and France, but a gradual shift of 
industrial development to Germany and Switzerland took place in the 1860s. Sound chemical 
theory also began to replace trial-and-error experimentation. These changes occurred partly 
because of the work of August Kekulé in 1865, who came up with the concept of the six-member 
carbon ring structure for benzene. This discovery gave chemists some insight into the structure 
of organic molecules. It allowed them to start designing reactions and to expand their knowledge 
of many other compounds. It was a turning of the tide for organic chemistry.

Alizarin Red  
Chemists began to investigate natural organic products. Some of the first colorants to undergo 
this treatment were the plant products of madder and indigo, both of which were widely used in 
the 1800s. Madder was a popular pigment and dyestuff for cotton, often known as turkey red.
The economic importance of madder had long been recognized, and in Napoleon had signed a 
proclamation urging the development of madder dyeing for wool. In 1820 the Société 
Industrielle de Mulhouse offered a substantial prize for the best chemical investigation of 
madder. 

No one was awarded the Mulhouse prize, but two Parisian chemists, Colin and 
Robiquet, managed to isolate a red substance from madder. This substance was 
named alizarin. It generated much from chemists of the time who tried to 
identify the structure of the mystery compound with the aim of producing a
synthetic madder dyestuff. Chemists throughout Europe worked on the puzzle 
of alizarin but it was eventually a team of German chemists who made the 
crucial breakthrough and determined the correct structure. Adolf Bayer (1835-
1917), Carl Graebe (1841-1927) and Carl Lieberman (1842-1914) worked 
on alizarin from 1865 until 1868 and finally invented a method to produce it 
which they patented in 1868. Industrial production of the alizarin began in 
Germany soon afterwards and caused the total demise of the natural madder
industry throughout Europe.

Synthetic Indigo  
During the 1860s and 1870s the vast majority of natural blue indigo was imported from the 
British colony of India into London and Liverpool. The British had a tight monopoly on the 
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indigo trade in Europe and could keep the colorant at inflated prices, which angered many 
European industrialists. Adolf Bayer had started to research indigo compounds between 1860 
and 1865 but had been unable to identify the structure of the blue coloring matter in the plant. By 
1869 he had succeeded in preparing a synthetic product similar to indigo. The influential chemist 
Kekulé believed that he was within reach of synthesizing indigo himself so put a stop to Bayer's 
research. As it turned out Kekulé's ideas were not correct and Bayer did not return to his elusive 
quest for synthetic indigo until 1876. It did not take Bayer long to succeed in his task. By 1880 
he had synthesized indigo and filed a patent for it and by 1883 the correct chemical structure had 
been determined.

The industrial production of synthetic indigo did not begin immediately because 
of the difficulty in finding a production method economical enough to compete 
with natural indigo. Full-scale manufacture began in 1897 and this prompted 
competitive price decreases in the natural product. By the turn of the century the 
sales of synthetic indigo had overtaken those of the natural product and the indigo 
plantations of India were suffering badly due to the crumbling of the British trade 
monopoly. By 1914 over 90% of all indigo came from synthetic manufacturing.
During this period laked indigo was very popular as an artist's pigment because it 
was easily available from two competing sources and the price rapidly dropped.

The abandonment of industrial use of natural indigo and madder marked the end 
of an era for natural colorants. It was no longer economically viable to grow 
plants, collect lichens or crush rocks to obtain colorants and these small cottage 

industries collapsed. Some natural products remained for specialist applications, and some can 
still be found today, but on the whole they vanished from use. 

Beginnings Of Modern Art  
Artists of the post-impressionist era were living in times of discovery and invention which 
influenced the new styles of art produced. Three artists of the late 1800s century greatly 
influenced the schools of modern art that were to follow in the 1900s.

Paul Cézanne (1839-1906) retired from the Impressionist art world of Paris to live in the 
countryside. Cézanne painted scenes from nature but tried to keep the light and suggestion of the 
impressionists without losing the depth and distance of traditional art. He developed a system of 
building blocks of colors which later influenced the style of cubism. An analysis of Cézanne's 
color palette shows that a wide range of pigments was being used at the turn of the 20th century. 
Cézanne's palette had 17 individual pigments, some of which had only recently been discovered.
He used cadmium yellow, Naples yellow, chrome yellow, yellow ochre, raw sienna, vermilion, 
red ochre, burnt sienna, red madder, alizarin crimson lake, burnt lake, emerald green, verona 
green earth, cobalt blue, ultramarine, Prussian blue and peach stone black. 

Vincent Van Gogh (1853-1890) led a painfully disturbed and lonely life that ended with his 
suicide at the age of 37. His most famous paintings were created during three years of intense 
activity and despair at the end of his life. Van Gogh painted in unconventional strokes and 
splashes of pure color that make the paintings appear to move and to express the emotions of the 
painter. He deliberately distorted images to achieve his aims. He died relatively unrecognized but 
later was to have a huge artistic influence on the field of expressionism.

Paul Gauguin (1848-1903) was a companion and colleague of Van Gogh for a time. Gauguin 
began to paint late in life after giving up his job as a stockbroker. He became disillusioned with 
the civilized art of France and eventually went to remote Tahiti to rediscover simplicity and even 
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barbarity in his art. Gauguin used bold color schemes and simple forms, often ignoring depth in 
his paintings. Later on the work of Gauguin strongly influenced the idea of a return to primitive 
art in Europe.

Azo colors  
More than half of the European colorants industry in the late 1800s was based in Germany, and 
many important innovations in pigment technology were made there. Modern industrial research 
was also beginning, with collaboration between industrial and academic scientists, and 
publication of new scientific research journals that facilitated the communication of new ideas. 
One innovation to benefit from the expansion of communication 
was the development of azo colorants. Azo colors grew from the 
discovery of the diazo intermediate by Peter Greiss in 1858; the 
first azo dye was synthesized in 1863. This dye was a bright 
yellow color named Field's yellow synthesized by Fredrick Field.

The first azo colors were not well understood chemically but in 
1870 Kekulé and Hidegh actively coupled diazonium salts to 
engineer azo dyes of known structure. The new azo dyes gave very 
bright, predominantly yellow, orange and red hues and caused great enthusiasm and excitement. 
Many of these products were laked to offer an abundance of new pigments for artists, but 
unfortunately many of these pigments were not tested sufficiently for fastness properties. Artists 
became overwhelmed with bright colors, some of which proved unsatisfactory for painting, 
having poor light fastness (being fugitive in oils). Colormen slowly implemented stricter testing 
procedures for artists' pigments.

True Organic Pigments  
The very first true azo pigment was tartrazine yellow, patented in 1884 and 
still in use as an artist's pigment today. Chemists were now able to build 
molecules with greater understanding and vast numbers of new azo 
pigments were rapidly introduced. A whole range of azo dyes and pigments 
was introduced after 1895, many of which are still in use today such as 
toluidine red.

Cadmium Colors  
A range of yellow, orange and red inorganic pigments based on the element of 
cadmium were commercially introduced around 1900. Yellow cadmium sulphide
was actually discovered by Stromeyer in 1817 when he observed a sample of zinc 
carbonate that formed an oxide that was bright yellow in color rather that white. 
Stromeyer deduced that the color was due to a new element which he identified 
and named cadmium. He suggested that this yellow substance was suitable for 
use as an artist's pigment, but at the time this was not possible due to the scarcity 
of cadmium. By the 1840s cadmium was being produced industrially and a small 
amount of the yellow pigment became available to artists. Winsor and Newton 
introduced cadmium yellow to Britain 1851. It was prized as a bright yellow 
pigment with very good light fastness but was expensive. Mercury and cadmium 

pigments were also introduced to give other orange and red shades. All of the cadmium pigments 
were very popular with artists for all types of painting and drawing media, and some are known 
to have been used by Monet, Van Gogh and Matisse. Cadmium pigments are still being used 
today but are gradually being phased out because of concerns over the toxicity of cadmium. 
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TThhee  AArrttss  aanndd  CCrraaffttss  MMoovveemmeenntt11  
Arts and Crafts was an international design philosophy that originated in England and flourished 
between 1860 and 1910, continuing its influence until the 1930s. The Arts and Crafts style 
started as a search for aesthetic design and decoration and a reaction against the styles that were 
developed by machine-production. The movement stressed traditional craftsmanship using 
simple forms and often medieval, romantic or folk styles of decoration. It also included advocacy 
of economic and social reforms and has been considered as essentially anti-industrial.

The main developer of the Arts and Crafts style was William Morris
(1834–1896), who had been a part of the Pre-Raphaelite Brotherhood. 
Morris was inspired by the writings of John Ruskin (1819–1900), who 
thought machinery was to blame for many social ills and that a healthy 
society depended on skilled and creative workers. Like Ruskin, Arts 
and Crafts artists tended to oppose the division of labor and to prefer 
craft production, in which the whole item was 
made and assembled by an individual or small 
group. They were concerned about the 

decrease of rural handicrafts, which accompanied the development of 
industrialization, and they regretted the loss of traditional skills and 
creativity. "Because craftsmen took pleasure in their work", Morris 
wrote, "the Middle Ages was a period of greatness in the art of the 
common people. ... The treasures in our museums now are only the common utensils used in 
households of that age, when hundreds of medieval churches, each one a masterpiece, were built 
by unsophisticated peasants." The movement was contemporaneous with the currents flowing

through art in the 1860s as new ideas, leading to Impressionism, 
eventually broke the stranglehold on creative expression long held by the 
classical, conservative academic artistic establishment.  

During 1861 Morris and some of 
his friends formed a company, 
Morris, Marshall, Faulkner & Co., 
which designed and made 
decorative objects for homes, 

including wallpaper, textiles, furniture and stained glass. 
In 1890 Morris established the Kelmscott Press, for which 
he designed a typeface based on Nicolas Jenson's letter 
forms of the fifteenth century. This printed fine and 
deluxe editions of contemporary and historical English literature. Morris & Co. was active until 
1940 and some of its designs are still being produced.

Arts and Crafts objects are simple in form, without superfluous decoration, and how they were 
constructed is often still visible in the finished product. They tend to emphasize the qualities of 
the materials used ("truth to material"). In order to express the alleged beauty of craft, some 
products were deliberately left slightly unfinished, resulting in a certain rustic and robust effect. 

1 Extracted from Wikipedia at http://en.wikipedia.org/wiki/Arts_and_Crafts_Movement and edited 
by Jim Janossy

Unit 4 -- Baroque and Beyond 163



They often had patterns inspired by British flora and fauna and used the domestic traditions of 
the British countryside.

Morris's ideas spread during the late nineteenth and early twentieth 
century and resulted in the establishment of many associations and 
craft communities. A hundred and thirty Arts and Crafts organizations 
were formed in Britain, most of them between 1895 and 1905.
Morris's ideas were adopted by the New Education philosophy during 
the late 1880s, which incorporated handicraft work in schools.

In the United States, the Arts and Crafts style initiated a wide variety 
of attempts to reinterpret European Arts and Crafts ideals for 
Americans. While the Europeans tried to recreate the virtuous craft 
labor that was being replaced by industrialization, Americans tried to 
establish a new type of virtue to replace heroic craft production: well-
decorated middle-class homes. They claimed that the simple but 

refined aesthetics of Arts and Crafts decorative arts would ennoble the new experience of 
industrial consumerism, making individuals more rational and society more harmonious. The 
American Arts and Crafts philosophy was the aesthetic counterpart of its contemporary political 
philosophy, Progressivism. Characteristically, when in Chicago the Arts and Crafts Society 
began during October 1897, it was at Hull House, one of the first American settlement houses for 
social reform.

By the end of the nineteenth century, Arts and Crafts ideals had 
influenced architecture, painting, sculpture, graphics, illustration, 
book making and photography, domestic design and the decorative 
arts, including furniture and woodwork, stained glass, leatherwork, 
lace-making, embroidery, rug making and weaving, jewelry and 
metalwork, enameling and ceramics.

Owen Jones (1809–
1874), an early 
proponent of the 
movement, declared that "Ornament ... must be 
secondary to the thing decorated" and that there must 
be "fitness in the ornament to the thing ornamented". 
This comes quite close to Louis Sullivan’s later 
incisive architectural dictate that “form follows 
function.” The "Prairie School" of Frank Lloyd 
Wright, George Washington Maher and other 

architects in Chicago, the Country Day School movement, and the bungalow style of houses are 
some examples of the American Craftsman style of architecture. Mission Style, Prairie School, 
and the California bungalow styles of residential building remain popular in the United States 
today.

Widely exhibited in Europe, the Arts and Crafts style's simplicity inspired designers like Henry 
van de Velde and styles such as Art Nouveau, the Dutch De Stijl group, Vienna Secession, and 
eventually the Bauhaus style. Some regarded the style as a prelude to Modernism, which used 
simple forms without ornamentation.
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SSyymmmmeettrryy  aass  aa  ccoommppoossiittiioonn  tteecchhnniiqquuee  
Symmetry refers to the way an image is composed. Symmetry is most often arranged to 
“balance” the left and right sides of an image as defined by a vertical line drawn to divide the 
picture into equal halves. An easy way to draw this line is to connect the corners of the picture to 
find the center of the image and then to draw a vertical line through the point where these lines 
cross. Here’s an example, based on an artwork entitled The Amazement of the Gods, painted by 
Hans von Aachen in the 1590s:1

Is this image composed in a symmetrical way? In fact, this artwork makes a lot of use of 
symmetry but not in quite so simple a manner as artists of the Middle Ages often composed their 
images. As you can see I’ve marked up this painting to help answer this question:

1. A different number of people exist on the left and right, but the shapes defined by them are 
very much the same. I have drawn red lines indicating these major shapes. 

2. The artist has taken great pains to make the picture look natural but has provided two 
opposing shapes as the tip of the object behind the sleeve of the figure standing close to the 
vertical line at the left (a) and the tips of the trident at the right (b). 

3. The two opposing 45 degree lines of the staff of the left upper figure and the extended left leg 
of the right upper figure are symmetrical about a line defined by the slant of the right figure’s 
left arm (c). 

4. The curves of the arms of the two main opposing figures are symmetrical in shape (d) as are 
the legs of the seated figure at the left and the seated figure at the right (e). 

1 This painting at the National Gallery in London can be viewed at http://www.nationalgallery.org.uk
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c

c
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Take a look at the same artwork below, without the clutter of the explanatory lines I drew on the 
image earlier. See how the symmetry of the image becomes apparent and adds to the “satisfying” 
nature of this composition:

Can you find even four more examples of balance via symmetry in this figure that I have not 
pointed out above? One involves the shape roughly circular shape of color at the center of the 
image as defined by the cross corner lines. Another is very subtle and involves an extended arm 
and the left and the bottom edge of a cloud at the right. Yet another involves the bow leaning at 
the lower left corner and something with an opposing defining edge at the lower right. And 
another example is the waving hand of the figure at left and triangular shape above and to the 
right of the head of the baby at the right. 

Symmetry was very important to artists of the European Middle Ages; they almost always strove 
to achieve it even at the expense of an image that appeared realistic as the eye would view a 
scene. Symmetry hinted at the order of the cosmos created by God. This notion of the 
“goodness” of an image based on its symmetry continued in Western art through the Renaissance
and Baroque and still in some ways still affects us today. On the other hand, symmetry was not a 
rule of composition for some Asian cultures, as The Story of Art notes concerning Chinese 
meditation scroll art and Japanese woodcut art of the 1800s.
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Project 4 
 

A multi-part project that review important 
concepts that you need to bring down to 
earth for yourself and make sure you 
understand, and to prepare you for the 
take-home final exam! 

 
This project has three required parts: 

1.   Recognizing and identifying symmetry 

2.   Recognizing and identifying each of the  
scientific perspectives; this work takes you into the 
exploration of several online art galleries! 

3.   Experiencing how your take-home final works, and 
how it is focused on critical thinking. 

In addition, an optional extra credit item is available to you exploring 
a specialized type of photography used in studying slow and fast 
processes. I have carefully designed and documented the parts of 
this project so that each part should be easy to follow. Each of the 
parts is equipped with one or more web resources such as brief 
readings or tutorial videos. You can submit the different parts of this 
project separately. Contact me if you have any questions or 
problems!  Jim 
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Throughout the Middle Ages symmetry was a 
dominant theme in the composition of Western 
art. This often led artists to place the figures and 
objects in an artwork in particular positions to 
“balance” each side of the image. This guiding 
principle was not a factor in much of the art of 
China so it is by no means the only way that a 
painting can be made to look pleasing to the eye. 
In fact, excessive use of symmetry can force a 
painting to look awkward and clumsy. A mark of 
a genius such as Leonardo da Vinci was that he 
could use symmetry without being obvious 
about it! The idea of balance through symmetry 
persisted into later eras of Western art and in 
some ways still applies in the formation of 
images along “classical” lines.  

A major Renaissance achievement was the discoveries of various psychological “cues” that 
make flat artwork appear to have depth. With the desire to make two-dimensional art as 
realistic as possible, artists of the Renaissance could use the scientific perspective to create 
paintings that were more realistic than people had ever seen before. Artists of all 
subsequent periods benefit from and have relied on these techniques.  

In this project you have three parts to accomplish and you need to do all of them. Part 
1 deals with the issue of symmetry, and Part 2 deals with the five types of scientific 
perspective. Part 3 provides some experience with the kind of work you will be doing for 
your take-home final exam, which relies on your use of your own reflective essay first-
person story as an oral history. It’s easiest to submit this work as three separate 
documents. 

Project 4 Part 1: Looking for symmetry
After doing the assigned readings in The Story of Art and the supplementary readings in 
this workbook take a close look at the picture above. To view it in larger form click on or 
visit the link for this page on the course web site unit page. 

At least five placements of things in this painting have been arranged by the artist following 
guidelines of symmetry—even more if you look closely at shape and pose! Identify as many 
uses of symmetry in this artwork as you can and clearly explain what elements are 
symmetrical how the symmetry is achieved. Sum up your analysis by indicating if the use of 
symmetry here results in a natural-appearing picture or one that is forced in composition.

SSyymmmmeettrryy aanndd SScciieennttiiffiicc PPeerrssppeeccttiivvee
Project 4
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Project 4 Part 2: Examples of scientific perspective
Using any online gallery of art you wish (links to several are located at the course web site 
associated with this workbook page) locate five Renaissance paintings or frescos, one 
for each of the types of scientific perspective, and five Baroque paintings, one for each of 
the types of perspective: 10 paintings in all. Each work you identify might incorporate more 
than one type of perspective. But you need to locate for each type of scientific 
perspective an example that makes significant use of that type of perspective. The 
summary on workbook page 90 lists and describes all five of the scientific perspectives. It’s 
best if you organize your paintings in the same sequence as those perspectives are listed.  

You then need to copy the image of the art and embed it in a document with this 
information, as shown in the example below: 

1. Indicate the era (Renaissance or Baroque) 
2. Describe the type of perspective it uses and how it uses it—where it is located on the 

artwork 
3. Identify and state the name of the artwork and the year it was created 
4. Include name of the artist who created the work, his/her birth and death years 
5. Identify where (what city or country) the artist worked 
6. Identify by name the gallery or site you copied the picture of the art from.  

  

 

 

 

 

 

 

 

 

 

 

For this project you CANNOT use artworks that are contained in The Story of Art. In 
order to count towards your grade the artworks you choose must be different from any of 
those already illustrated and described in the text! 
In doing Part 2 make sure that you follow these instructions: 

1. Use the timeline on pages 660-61 of The Story of Art as a guide to artists of these 
periods (those pages have no page numbers but are labeled “Table Three”).  

2. The pictures you embed in the document should be no larger than 3 inches in any 
dimension. Make sure the pictures are .jpg format, not .tiff (Mac users beware!) 
because I can’t readily handle .tiff pictures on a PC! 
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Project 4, Part 3: Intro to your take-home final:  Conclusions Work

Background 
Based on my experience with the type of take-home final you’ll encounter in this course it’s 
apparent that some undergraduate students have already developed skills in critical 
thinking and some have not. This last part of Project 3 is designed to help put everyone on 
the same level when it comes to critical thinking and documenting an argument in support 
of what facts seem to tell you. Your take-home final will be posted in the 8th week of the 
term (or at the 80% point in terms shorter than 10 weeks). The work described here is a 
prelude to that assignment. Do this BEFORE attempting the conclusions work! 

When you do this part of Project 3 you’ll be seeing the result of my having taken the same 
kind of actions you are going to have to take, using the same form you will be using, when 
you work on your take-home final. But in this example case the subject matter has nothing 
to do with art or technology. I am using for example purposes a short history written by my 
older brother Andy when he helped one of his kids with a middle school assignment on 
family history. I’ll use Andy’s writing as an “oral history” to make a conclusion about 
something that his writing seems to make evident. When Andy wrote his short document 
he didn’t have in mind the conclusion that I will make—he had no conclusions at all in 
mind, just as you are not intended to draw any conclusions in your reflective essay. Your 
first-person story essay is much the same as Andy’s family history: it’s a recounting of what 
you see and experience, period. Your essay does not contain conclusions. 

In this part of Project 3 I will use a conclusions form to state a conclusion that I develop 
from Andy’s writing. You are simply going to confirm that I have cited the facts accurately. 
This is mainly to force you to go through this example to become more aware of how 
critical thinking works and how facts are documented in a logical argument. What you do in 
this part of Project 3 IS NOT what you will do in the take-home final work, but this will help 
you see how to do that work.   

Later, in your take-home final, use the same kind of form and the facts you have 
woven into your reflective essay to judge whether conclusions statements that I will 
give you are true or false. You will have to support your true/false determinations of my 
statements in those cases. Seeing this example will help you understand critical thinking 
better without getting bogged down in academic arcania like footnote punctuation. The 
form I will use, and will give you to use, presents a very simplified form of fact citation 
which makes it much easier to document facts that you cite. I am interested in the 
soundness and logic of your arguments, not silly and arbitrary rules of punctuation.  

WHAT YOU ARE TO DO 
Here are the steps you need to follow to complete this part of Project 3: 
1. Read the example oral history on the next page. It’s a brief example of an oral history 

document that spans only five pages, followed by a conclusions form that serves as an 
example (only!). I have broken that “essay” up into the appearance of five pages to 
simulate pages for example purposes. The go on to step 2 following it. 
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Page 1 
As a child of 7 I remembered being taken at an 
even younger age to a merry-go-round by my 
mom. We lived in south Los Angeles and the 
year was about 1954. The merry-go-round was 
located on Manchester Avenue at Western 
Avenue, on the southwest corner. These were 
wide four-lane roads with parking, and there 
were some stores, houses, and a park nearby. 
Walking west along Manchester from Halldale 
Avenue, the street we lived on, we passed vacant 
fields with a lot of grass and a creek running 
through. There was also a large old farmhouse  
  
 
Page 2 
with a silo at the back; my dad and I explored it 
once. But these were recollections. By the time I 
was 7 the merry-go-round was gone, replaced by 
a Shell gas station, and the vacant lots has 
become the parking lot for a health clinic that 
had been constructed. The creek was gone, 
probably replaced by a drain pipe hidden under 
paving. The old farmhouse and silo were no 
more; now a car lot was there. We moved in 
1955 to an area several miles to the south, away 
from a residential street to a busy one, when my 
dad opened a real estate office and we lived in  
 
 
Page 3 
the house behind it. Across the street was an 
open field. But not for long. Soon, in the middle 
of the night, a huge truck pulled a whole 
building down the street. It had been uprooted 
and set on wheels. The building had been in the 

way of a new freeway and had been auctioned 
off. It was rolled down the street and placed on a 
foundation on the new site. It became a motel. 
As a teenager my friends and I used to collect 
frogs from swamps near the high school. We 
passed open fields and hills on our bikes. One of 
my uncles lived south of us and a dairy cow 
pasture was located behind his back fence—less  
 
 
Page 4 
than pleasant smells wafted by his place most 
afternoons. He had got a good deal on the house 
I guess… By the time I came home from college 
in the 1970s new housing tracts had filled in 
between streets and the dairy was gone. In fact 
two other dairies with cow pastures that had 
been located close by were also gone—replaced 
by industrial buildings and the new parking lot 
for a junior college. Street cars had been  
removed and replaced by busses. When I 
returned to Los Angeles for the 1984 Olympics 
even the swamps had been filled in and  
 
 
Page 5 
shopping centers were there now. Flying in to 
Los Angeles International Airport south Los 
Angeles looked, from the plane, like it was filled 
with buildings and roads and flat industrial 
buildings. Even the hills in downtown L.A. were 
gone, as was the old funicular railway there, 
called Angels Flight—replaced by high rise 
office buildings. The roads were wider and there 
were more cars. 

Growing up in Los Angeles 1950-80 Andrew Janossy   Nov. 3, 1998 
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GPH-205 Conclusion Form EXAMPLE ONLY 
Your name: Jim Janossy 

Conclusion # 0 EXAMPLE NOT A HEAD START! 
1. Conclusion statement 

South Los Angeles rapidly and intensively urbanized 
between 1950 and 1985.

2. Your determination 
I feel that this statement is TRUE. 

3. Your argument supporting your determination 
 
Approaching the middle of the 20th century south Los Angeles still had a rural 
character with vacant land and streams [1]. But between 1950 and 1980 vacant 
areas and old structures such as farm buildings were replaced by gas stations 
[2], office and commercial buildings [3], parking lots and car lots [4]. Rural 
industries like dairies were replaced by tracts of newly-constructed houses [5]. 
Swampy areas were filled in and shopping centers constructed there [6]. Hills 
were bulldozed to make level land for large buildings [7]. Streetcar lines were 
abandoned [8] and replaced by busses [9]; roads were widened to handle more 
cars [10]. 

4. Summary sentence 
By 1985 rural south Los Angeles was gone; it had become a built up, paved-over 
urban area.  
 

5. Citations 
[1] “Growing up in Los Angeles in the mid-1900s”, p. 1 

[2] ibid., p. 2 
[3] ibid., p. 2 
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[4] ibid., p. 2 

[5] ibid., p. 4 
[6] ibid., p. 4 
[7] ibid., p. 4 

[8] ibid., p. 4 
[9] ibid., p. 4 

[10] ibid., p. 5 
 
 

How the endnotes on this form document cited facts… 
The conclusions form is designed to make it easy for you to develop and submit your 
conclusions work concisely. It’s designed to streamline and simplify the way to identify 
the facts and the origin of the facts that you cite. The simplified citation format for this 
work consists of three elements: 

1. Endnote reference numbers that you include in your argument paragraph 
that look like a number within square brackets. An example is [1]. This number 
is NOT the essay page number where the fact is located; each is an identifier for an 
endnote. 

2. Endnotes at the bottom of the form matching the endnote reference numbers. 
For every citation reference number in your argument paragraph there will be one 
endnote. The endnote identifies the source of the fact. In this case all of the facts 
must come from your own reflective essay body which is being treated as an “oral 
history”. 

3. The fact itself, located within your essay body. The essay body where the fact is 
located is not changed at all by the conclusions work that references it. Don’t put 
reference numbers into your essay document! If that were a published work written 
by someone else you could not possible alter the content of it.  
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Instructions for Project 4, Part 3 (continued) 
Look at the conclusion statement I have provided on the form and my determination about 
that statement: it’s true. 

2. Look at the argument I make to substantiate my contention that the conclusion 
statement is true and how I have cited facts and their origin as described above.  

3. Click here to download an editable copy of my brother’s writing. You can either take 
the following steps with it using your word processor, or by printing it and hand-
marking it. 

4. “Look up” each fact that I have cited in my conclusions argument using the endnote for 
the fact to see what page in the writing the fact is on. Locate the fact on your 
downloaded copy of Andy’s writing, or on your printed copy of the writing. Highlight it 
using your word processor or if you prefer, by and on your printed copy using a yellow 
marker, a red pencil, or a pen or pencil circling the fact.  

5. Continue repeating step 5 above until you have located each of the 10 facts. Then 
answer the following questions: 

a. Is every fact I cited in the writing? 
b. Is each fact on the page the endnote says it’s on? 
c. Is my argument believable? 

6. Submit your work for Project 4 Part 3 by sending me your marked-up copy of Andy’s 
writing as the edited file, or by taking a picture of your printed page of Andy’s writings 
on which you have highlighted the place where the cited facts are located. E-mail the file 
or picture it to me at the dedicated class gmail address. In the e-mail that conveys it, 
copy the three questions at point 5 above and answer each with “yes” or “no”. 

By completing steps 1 through 5 of Project 4 Part 3 you have just done what I will do to 
check your conclusions work! 

Looking ahead to your take-home final… 
Follow the pattern I used on this example conclusions form when you develop your 
conclusions work. The instructions and forms for that work will appear on the Unit 5 web 
page at the start of the 8th week of the term. In doing that work, I will give you three 
separate conclusions statements to consider. My conclusions statements are separate from 
one another and have no connection with each other; each may be true or false in its own. 
For each statement you will have to determine if the statement is true or false. You will 
then have to make an argument supporting your determination with a logical argument 
that cites 10 facts from your own reflective essay, in just the same way that I did in the 
example. You’ll have to use endnote references in the form [n] and matching endnotes that 
indicate where (what page) in your essay the fact occurs. Quite obviously this means that 
your reflective essay will need to be page-numbered. If you don’t yet know how to have 
your chosen word processor apply page numbers, do a Google search for information on 
how to do that; you can’t be taken seriously as a user of a word processor if you don’t know 
how to apply page numbers! But you can cure that situation with a simple Google search! 
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PPrroojjeecctt  44  eexxttrraa  ccrreeddiitt::  sscciieennttiiffiicc  pphhoottooggrraapphhyy  
Film or digital photography can be used to study processes and events that happen too rapidly or 
too slowly to be directly observed. Specialized techniques of photography can make these things 
observable to study. Here are just three of nine of these techniques pioneered by a scientist 
named Harold E. Edgerton (1903-90) in his work at the Massachusetts Institute of Technology:

Time lapse photography is a special form of photography in which a camera was set to record 
image frames at a slower rate than it is later projected. The effect is to speed up the motion when 
the recording is viewed at normal speed. Ordinary film cinema is recorded in the United States at 
30 frames (images) per second to synchronize with television. If for example a movie is shot at 3 
frames per second and played back at normal 30 frames per second viewing speed, the motion 
will be speeded up 10 times as fast as the action occurs. Whatever was captured by the movie or 
video will appear to take place much faster than it really did.

High speed photography is the opposite of time lapse photography; 
the frames of a video are shot at a much faster rate than projected 
back. If the equipment making this type of video is capable of 
recording detailed images very fast (thousands or even millions of 
frames per second) the result can be a video showing how a bullet 
tears through an apple and the apple explodes from the shock, how an 
explosion occurs in slow motion, or any other similar high-speed event 
actually occurs if you could slow it down to observe it. 

Stop motion photography records a single image of something that 
happens very quickly, using an ordinary camera. This is readily done by leaving the shutter of 
the camera open and by using a light source that flashes very briefly—such as a few millionths 
of a second. If the light source is sufficiently intense, enough light will illuminate the action to 
expose the film or digital element, but will be brief enough to capture the action without blurring.

Harold Edgerton developed equipment to perform the types of photography described above as 
well as several more types of scientific photography. In this assignment you’ll investigate 
examples of the above and additional ones as documented at the MIT web site. Do this:
1. Use the link associated with this page at the course web site (see footer below) to view the 

“Techniques” web page at the Edgerton site.
2. View each of the nine techniques. For each technique:

a. Take notes on what the technique involves and the kind of phenomenon it could study
b. Capture an image from the site created using the technique
c. Compose a paragraph of about 100 words that describes the technique, how it works, and 

how it was used, incorporating the image you captured to illustrate it.
3. After doing step 2 for each of the nine techniques, compose a paragraph of about 100 words 

that gives a brief biography of Harold Edgerton and include a small photo of him. Follow it 
with each of your paragraphs from step 2. Form this writing into a single article that could be 
published in the Sunday edition of an ordinary newspaper—in other words, could be 
understood by a person who had no special technical knowledge.

Your finished product will be an informative article (no citations or bibliography) about 4 to 5
pages in length double spaced, that will include your 10 illustrations each measuring no more 
than 1.5 inches square (size them this way using an editor or your word processor’s “crop” tool).
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