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CHAPTER 10 - Muslim Innovations and Adaptations

10.1 Introduction

In the Middle Ages, Muslim people developed a rich cultbréhis
chapter, you will study many contributions made by Muslims to
world civilization.

By 750 C.E., Muslims ruled Spain, North Africa, the Middle East, _

and much of central Asi®@ver the next 500 years, many cultural g
influences blended in this vast regidrabs, Persians, Turks, and
others all helped to build Islamic civilization.

The Islamic world was ricldiverse and creative. Great cities
flourished as centers of culture. Jewish, Christian, and Muslim
scholars worked to translate ancient texts fromeGe, India, and |
Persia into Arabic. They preserved old learning. They also improve_
ways of doing things that influenced the Scientific Revolution in
Europe centuries later.

In the 14th century, Muslim rulers built the
. . .. . ) maghnificent palace complex called the Alhambra in
You can still see signs of this influence todagr instance, Muslims  Granada, Spain.

introducal many foods to other parts of the world. Among them

were sugardli sukkar in Arabic), rice &li ruzz, and oranges@ranj). The English wordsattressand sofa are both
from Arabic.Pajamasandtambourineare derived from Persian words. The Arabic nuisdi 2, 3, and so on) we
use today were brought to Europe by Muslims.

In this chapter, you will explore Muslim
contributions to world civilization. You will study
Muslim achievements in city building and
architecture, scholarship and learning, scienck an
technology, geography and navigation,
mathematics, medicine, literature and
bookmaking, art and mu
begin by looking more closely at the flowering of
Islamic civilization following the Arab conquests
of the 7th and 8th centuries.

With its ornate arches and other rich details, the Alhambra is considered to b
one of the best examples of medieval Muslim architecture in the world.
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10.2 The Flowering of Islamic Civilization

Islam began on the Arabian e :
Peninsula. By the middle of the 8th | M”-mdo floutes

century, Arab conquests had o
created a vast Muslim empire. it IPL = QD Y- . O B
Spain, North Africa, and much of .~ & = L0 00 L it ASIA

500 years, Islamic civilization
flowered over this huge area.

western and central Asia came y e <y Tf'E S Gy T e - Y
. \s 0 Euro; Y ¢ {
under Muslim rule. Over the next ey D )B/sa(\""“’a",\\/\ ,

To North %
Africa

As a political unit, however, the AFRICA &
empire did not last. Despite this
loss of political unity, Islamic I e o ‘
civilization flourished Muslim 5] Camt ot *, g

rulers built great cities where i s SRR o s OCEAN

. | €= Medieval trade route 4

scholars and artists made | . Ciy ‘ ) -
adaptationsandinnovationsin S : : e e
many fields. Over many connecting trade routes, goods and ideas moved from Asia through Muslim lands,

they were adapted. They then spread as far as North Africa and Europe.

Muslims learned from other

cultures, and helped spread cultura

elements to other placeBhe spreading of ideas and ways of life is catlelural diffusion . Cultural diffusion occurs as
different societies interact through trade, travel, or even conflict. Often, these cultural elements are changed, @n ada
the regions to which theyeead.

The Islamic lands were ideally located for cultural diffusidg.you can see on the map of medieval trade routes, sever:
important trade routes linking Asia, Europe, and Africa met in the Middle East. Muslim traders carried ideas, as well
goods along their routes, spreading learning to and from Asia, Europe, and Africa.

For example, Muslims learned paper making from the Chinese, and they passed this knowledge on to Europeans. |
produced new scientific, medical, and philosophical textedas earlier Greek works. Many of these texts were
translated into Latin in the 12th century and became available to western Europeans for the first time.

Muslim mathematicians were also able to translate and study the work of Babylonian, Indian, Gremsand Jewish
math scholars. They were able to develop innovations in that field, too.

As you read this chapter, keep in mind the great diversity of the Islamic world. Only a minority of Muslims were from

Arabian Peninsula. Persians, EgyptiaMarth Africans, Turks, and others all contributed to the cultural blending we cal
Islamic civilization.
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10.3 City Building and Architecture

Many large cities developed in Muslim land$ie growth of these cities
encouraged new kinds of architecture. Thousands of workers labored to
palaces, schools, orphanages, hospitals, mosques, and other buildings.

The City of Baghdad After the MuslimAbbasid dynasty rose to power in
the Middle East, Caliph @lansur decided to move his capital from
Damascus to a site that was more central to hilulag empire. The site he |
chose was Baghdad, a village between the Tigris and Euphrates rivers, ir
presat-day Irag. This location was a crossroads of trade routes connecti
distant parts of the empire.

Baghdad was one of the most glorious Muslim citiesok 100,000
architects, workers, and craftspeople four years to build the new capital.
Becauseofg¢ s hape, people called t Ate
its center were the cal Arpundtisem perd
offices and the houses of court officials and army officers. A double wall
four guarded gates surrounded theeincity. Shops, markets, and residence
grew up outside the wall. Soon,
Bridges, palaces, and gardens all added to its splendor. One Arab histori
the 11th century calledhBawbdad.

o8 L | R FSON MRS SO e - 8% S
Mosques qsually have at least one minaret (tower) with a small bfalcony V' The minaret of the Great Mosque of Samar
the muezzin chantbe call to prayern a courtyard, stands a fountain for  has a spiral design. Muezzins climb spiral
washing before prayers. Inside the mosque is the prayer room. Worshipp steps around the outsidé the tower to the
sit on mats and carpets on the floor. The imam gives the sermon from a r Palcony at the top.
pulpit called the minbar. Next to the minbara niche in the wall that
indicates the direction of prayer towards Makkabh.

Many design styles and materials went into building mosques, reflecting the great diversity of Muslim lands. Like the
cathedrals of Europe, mosques express the religious faitthardtistic heritage of their builders.
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10.4 Scholarship and Learning e XSC‘J"*‘)@/’ i ”f@l«g

Scholarship and learning were very higlagtued in |
Islamic cultureMuhammad is reported to have said, "The 2\ :
ink of scholars is more precious than the blood of martyrs

Acceptance of the Arabic language helped promote
learning.Beginning in the 8th century, Arabic became the
language of scholarghand science throughout Islamic
lands. A shared language and love of learning allowed
scholars in Europe, North Africa, and the Middle East to
exchange ideas and buil d

Muslim rulers built schools, colleges, libraries, and other

certers of learningAs you have readine of the most Students in Muslim schools discussed and debated
important cities was Baghdarom a small village, philosophical ideas with their teachers.

Baghdad grew into one of tne worliaos 1 argest
became a major center of learning, where Persian influences combined with the Arabic helslage of
There, CaliphaMa 6 mun f ounded the House of Wi sdom i n ¢
do research and to translate texts from Greece, Persia, India, and China.

Other cities also became great centers of learning. In the 10th gaghtuRatimid dynasty in Egypt built a
capital, Cairo, which rivaled Baghdad. Its university became the most advanced in the Muslim world. Ir
Cairo, the Hall of Wisdom opened in the 10th century. Scholars and ordinary people could visit its libra
readbooks. In Spain, the Muslim capital, Cordoba, became a large and wealthy city. Jews, Christians,
Musl ims worked and studied there together. Th.
Buyers traveled far and wide to purchase books $ashtlves.

Among the texts studied were the works of ancient Greek thinkers, suchpéisldsephersPlato (PLAYi
toh) and Aristotle. Following the example of the Greeks, Muslim philosophers used readogiatwtry
to prove important truths.

Like thinkers in Europe, thinkers in the Islamic world sometimes wondered how to make reason and lo
proof agree with theifaith. Al Kindi, a 9th century Arab philosopher, tried to resolve this issue. Humans
he said, had two sources of knowledge: reason and revelation by God. People could use reason to be
understand the teachings of faith. Some truths, however, collchbe wn onl y t hr ough
example, no one could prove that there would be a resurrection, or rising from the dead, on the day of
judgment.

Ibn Sina (ibenSEEna) , a Per si an, became KmWvneaagshveenmainst f
Europe, hevrote in the early 11th century. He believed that all knowledge came from God and that trutl
could be known through revelation and reason. For example, he presented an argument that the soul
immortal . His writings were widely translated and influencedny thinkers in medieval Europe.
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10.5 Science andechnology

Muslims showed an endless curiosity about the world. In facgs
the Qurdan instructed them
had made:

Have they not looked at the caddlow it was created? And
at the skg how it was raised up?

As a result, Muslimsnade advances in science and
technology. They were particularly interested to learn how
things worked.

Zoology A number of Muslim scholars became interested in
zoology, the scientific study of animaSome wrote books
describing t he bedies. Othetsexplained f
how to make medicines from animals parts. In the 800s, a
scholar named alahiz (AHL jayi HEEZ) even presented

The town of Hama, Syria, has 17 wooden waterwheels from

h . b h It f ani | i | medieval times. These waterwheels scoop water from the Orontes
theories about thevolution of animals. Muslims also River into aqueducts, bringing it to homes and farms.

established zoological gardens, or zoos.

Astronomy Muslim scholarglid much work in the field of astronomy, the study of objects in the univisse@nomy

had many practical uses for Muslims. For example, navigational tools were improved to locate the direction of Makk

These instruments allowed worshippers far fromholy city to pray facing in the right direction. Astronomers also
figured out exact times for prayer and the length of the month of Ramadan.

Beyond such practical matters, Muslim astronomers simply wanted to learn about the universe. Some re&la@é#u that

rotates, or turns, like a spinning top. Many questioned the accepted idea that Earth was the center of the universe, \

sun and stars traveling around it. In fact, as later astronomers proved, Earth does travel around the sun.

Irrigation and Un derground Wells Muslims made technological advances to make the most of scarce water resourc
Much of the land under Muslim rule was hot and dry. Muslims restored old irrigation systems and designed new one

They built dams and agqueducts to provide wiiehouseholds, mills, and fields. They improved existing systems of
canals and underground wells. Some wells reached down 50 feet into the ground. Muslims also used water wheels
water up from canals and reservoirs.
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10.6 Geography and Naigation

Another subject of study for Muslim scholars was geograpt
Muslim geographers examined plants and animals in differ
regions. They also divided the world into climate zones.

Most educated people in medieval times believed that Eart
was round, but they HMluslBnagr
scientists improved ocalculations made by the ancient
Greeks to reach a measur e
nine miles of its correct value.

As with all scholarship, some Muslims studied geography
simply out of curiosity. But geography had practical uses, t
For exampleMuslims were able to create extremely accura
maps. A scholar in Muslim Spain even produced a world at
with dozens of maps of lands in Europe, Africa, and Asia.

A work calledThe Book of Roads and Provingesvided
maps and descriptions of the majMuslim trade routesthe
Book of Countrie$isted useful facts about the lands under
Muslim rule.From this book, travelers could get information

The astrolabe was a navigational tool widely used in the Islam

. ~ . world and in Europe.
about a regionés physical f P ur

Travelers were another source of knowledge. Someltes wrote guidebooks to help pilgrims make the journey to
Makkah to fulfill the hajj. Others explored and described foreign lands, such as China and Scandinavia. One travele
a 30 volume encyclopedia about all the places he had seen.

As aids to tavel, Muslims used navigational instrumemsislim scientists adapted and perfected the compass and
astrolabeMuslims probably learned about the compass from the Chinese. Compasses allow people to identify the
direction in which they are traveling.

Theastrolabe is a device for computing time based on the location of the sun or the stars. It was probably invented

earlier by the Greeks. With this instrument, sailors at sea could use the position of objects in the sky, such as the st
stars, to pipoint their location by knowing how far they had traveled.
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10.7 Mathematics

Muslims greatly advanced the study of
mathematicsThey based their work in part on
ideas from ancient Babylon, India, and Greece
For example, schol ar s@
Wisdom translated the works of the Greek
mathematician Euclid (YOXlid). They also
translated important texts from India. Thenythe i
adapted what they learned and added their owr="
contributions.

One of these Muslim scholars was the astronor'.\;.

and mathematician &hwarizmi (ahl KWAR K%
iz-mee), who worked in the Hall of Wisdom in }'_::'-f,';. :
Cairo in the 9th centuryAl-Khwarizmi is best w2
known ead aftthle r Inddct tleel ge
word algebracomes from the title of one of his =%
books. It originated in an Arabic phrase meani

“"the reunion of broken parts."

Algebra is used to solve problems involving

unknown numbers. An example is thguation

7x +4 = 25. Using algebra, we can figure out t
in this equation, x represents 3-Klh war i z
famous book on algebra was translated into La
in the 12th century. It became the most importa
mathematics textbook used in the universities ¢
Europe.

The translation of another one of Klh wa r i
books helped to popularize Arabic numerals in
Europe Actually, Muslims learned this way of
writing numerals, along with fractions and

: ) g The geometric designs in Muslim art and architecture are based on knowledg
decimals, from Indian scholars. Arabic numeral about advanced mathematical principles.

were a big help to businessdtrade. Compared
to earlier systems, such as Roman numerals, they made it easier for people to do calculations and check their
We still use Arabic numerals today.

Muslims also spread the Indian concept of zkrdact, the wordzerocomes from am\rabic word meaning
"something empty." Ancient peoples used written symbols for numbers long before anyone thought of using a ¢
for zero. Yet zero is very important in calculations. (Try subtracting 2 from 2. Without using zero, how would yo
expresghe answer?) Zero also made it easier to write large numbers. For example, zero allows people to distin
between 123 and 1,230.
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10.8 Medicine ¢

Muslims made some dfieir most important

innovations in the field of medicin&hey learned a
great deal from the work of ancient Greeks,
Mesopotamians, and Egyptians. Then, as in other
fields of study, they improved upon this earlier
knowledge. s

Muslim doctors establishedeh wor | do6s f
hospitalsBy the 10th century, Baghdad had at leas
five hospitals. Most cities and towns also had one ¢
two. Many hospitals served as teaching centers for
doctors in training. Anyone who needed treatment
could get it at these centers. There were also hosp;
carvans that brought medical care to peoplein |
remote villages. pE—
E}( °°"‘§ 3J uo\J,_;, mq,“""'é@“{)ﬁ"b‘ta
Muslim hospitals had separate wards for men and L"A‘\ A )J‘“;;i’"‘\” ’0’\":5“ ’L"E)L" o
women, surgical patients, and people with diseases Awl Akl w0 prE AL M gelend A Ll
that others could catcoctors treated ailments with Muslim doctors treated patients with herbal remedies, as well as drugs, diet, ¢
drugs, diet, and exercisEhey gave pants remedies exercise. This illustration of a lily plant is from an Arabic herbal encyclopedia of
made from herbs and other plants, animals, and the 10th century.
minerals. Pharmacists made hundreds of medications.
Some drugs dull ed patients6é pain. Antiseptics (medi
the wounds.

For someproblems, surgeons performed delicate operations as a last Drage, such as opium and hemlock, put
patients to sleep before operations. Muslim surgeons removed limbs, took out tumors, and cleared cataracts (cloud
from the eye. After surgergoctors used thread made from animal gut to stitch the wounds.

Muslim doctors made many discoveries and helped spread medical knowledge. For exaRegute, aPersian doctor,
realized that infections were caused by bacteria. He also studied smallpoeaslds. His work helped other doctors
diagnose and treat these deadly diseases.

The Persian philosopher Ibn Sina (Avicenna), whom you met earlier in this chapter, was also a greét thartidre has

been called "the prince of physicians." His magportant medical book;he Canon of Medicinexplored the treatment
of diseases. It is one of the classics in the history of medical scholarship.
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10.9 Bookmaking and Literature

from the ChineseSoon, they were creating bound books -f,:;?
Bookmaking, in turn, encouraged the growth of Muslim §
literature.

Bookmakers gathered the sheets of paper and sewed th
into leather bindings. Thejluminated the bindings and
pages with designs in gold, as well as with miniature
paintings.

Books became a big business in the Muslim wadnd.
Baghdad, more than onerdred bookshops lined
Papersellersdéo Street. | n @
booksellers there sold many volumes of poetry and pros;/

Arabs had a rich heritage of storytelling and poetnab
poetry often honored love, praised rulers, or celebrated
Persians introduced epic poems, or long poems that tell
story. Prose eventually replaced poetry for recording
history, special events, and traditions. Writers also

Composed stories In prose. As in medieval Europe, bookmaking veasart in the Muslim
worl d. Copies of the Qurdan w
and decorated in gold.

One famous collection of stories is calkkd’housand and
One NightsAlso known asArabian Nights this book
gathered stories that originally came from many places, including India and Persia, as well as elsewhe
the Middle East. In the book, a wife tells her husband a new tale each night. The storikctake p
Muslim cities and in places such as China, Egypt, and India. Later, a European translator added tales
were not part of the medieval Arabic collecti
lamp, Ali Baba, and Sinbad the Sajlevhich remain well known today.

Muslim literature was enriched by Sufism, or Islamic mysticiShs type of religious practice involves
intense personal experiences of God, rather than routine performance of rituals. Sufis longed to draw
to God in their everyday lives. One way to express their love and devotion was through poetry filled wi
vivid images and beautiful | anguage. Rabi 6a,
your door is open to those who call upon you. My Lord, each lover is now alone with his beloved. And
alone with Thee."

A 13th-century Sufipoet, Rumi, had an enormous influence on Islamic mysticism. Rumi wrote a long
religious poem in Persian that filled six volumes. Pilgrims still travel to his tomb in Turkey.
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10.10 Art and Music

Muslims created many forms of artand musim t hi s secti on, youoll
look at four types of artistic expression in the medieval Islamic world.

Geometric and Floral Design Muslims earned fame for their
decorative arts. Early in the history of Islam, Muslims rejected the use
of images of humans or animals in their visual art, especially

religious art. Only God, they said, can create something that is alive.
Instead artists tirned to shapes and patterns found in nature and
geometry to create marvelous designs and decorations.

Art sometimes was religious, as in the beautiful illuminated

manuscripts of the Qurdan. But artists and craftspe
their talents to everay items like plates, candlesticks, glassware,

and clothing. They decorated the walls and other features of mosques

and palaces with intricate designs.

A type of design calledrabesquéook its beauty from the natural
world. In arabesque, artists craftstms, leaves, flowers, and tendrils
(threadlike parts of plants) into elegant patterns that were repeated
over and over. Artists carved, painted, and wove arabesque designs
into objects both large and small. Metal boxes, ceramic bowils, tiles,
carpets, anéven entire walls displayed intricate arabesque designs.

Artists also used geometric shapes in their designs. Circles, trian¢ the iute, or oud, shown in this illustration, is a popular
squares, and hexagons had special meaning to Muslims. Artists L instrument in Muslim music.

simple tool® rulers and compass®go create abstract desigfrom

these shapes. This basic design was then repeated and combine:

create a complex pattern.

Calligraphy For Muslims, the highest form of decorative art was calligraphy, the art of beautiful handwiliag.
Musl i ms began c op gltithatgpnlytcaligrap@umasinerthy to redord the words of God. For this reast
they honored calligraphers above other artists.

Calligraphers used sharpened reeds or bamboo dipped in ink to write on parchment and paper. Some forms of calli
had leters with angles. Most featured round letters and cursive writing, in which the script flowed, and letters within
words were connected.

I n addition to copying the Qur d6an, Theyputdaegatlywritendinesad |
poetry on pottery, tiles, and swords. Bands of calligraphy trimmed the borders of fabric. Calligraphy even adorned c
which often featured verses from the Qurdéan.

Verses of the Qur 6an alesthe hdleverses aereengraved aogguire sops ofextana tvall
or they circled the inside dome of the mosque.
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