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Introduction by SHEILA BLAIR and JONATHAN BLOOM

Dazzling, prismatic and intricately symmetrical,
mugarnas is a stunning three-dimensional decoration
unique to Islamic architecture.

ade of plaster, brick, glazed tile, wood or

stone, muqgarnas (moo-KAR-nas) is charac-

terized by sloping tiers of niche-like cells that

alternate with brackets and stalactite-like
pendants projecting and hanging over those below.
Although scholars generally believe that the word in
Arabic derives from the Greek koronis and Latin coro-
nis, no Arabic dictionary explains the way it is used
in Islamic architecture, suggesting that it is a popular
or technical term rather than a literary one. Medieval
chroniclers rarely mentioned the term; one exception
was the 12th-century-CE Andalusian traveler Ibn Ju-
bayr, who wrote of a minaret he saw in Makkah: “It
has carvings in the plaster of elongated form as if they
were mihrabs. It is surrounded by garnasa of exquisite
workmanship.” Despite muqarnas’s scant presence in
the literary record, it is one of the few architectural
forms that became popular in a variety of materials
across the Islamic lands from the Atlantic to the In-
dian Ocean.

Mugarnas was used in different ways: It could sep-
arate parts of a building, fill corner squinches and
pendentives that support domes, and cover the in-
ner surfaces of domes or vaults. While muqarnas
appears to be a structural element, muqarnas vaults
made of wood, plaster and tile are usually ornamen-
tal, attached to load-bearing structures hidden be-
hind them. Stone muqarnas has to be self-supporting
due to its great weight, but it is often embellished
with dangling, even delicate stone pendants. Plaster
and brick muqarnas were often colored with paint or

glazed tile. In all cases, mugarnas presents a stunning
visual effect as light sparkles over its variegated con-
vex and concave surfaces.

The origins of the muqarnas itself are no clearer
than those of the name. The earliest surviving exam-
ple found to date in situ is the squinch over the corner
of a 10th-century-CE monument at Tim, located in
southern Uzbekistan. It was in the 11th century that
mugqarnas spread throughout the lands of Islam, and
it seems likely that it radiated from a central loca-
tion—presumably Baghdad in Irag, then capital of the
Abbasid empire. Iraqi examples of muqarnas vaults
from the 11th and 12th centuries are notable for their
exteriors that resemble pinecones, with protrusions
that mirror the niches inside. In Syria, builders fol-
lowed Iraqi examples in plaster and translated them
into cut stone. In Egypt, builders used brick and
particularly stone muqarnas to separate or crown the
stories of buildings and to embellish the interiors of
vaults over doorways and rooms.

By the 12th century, muqarnas appeared far-
ther west in Algeria, Morocco and al-Andalus (now
southern Spain). Initially it was used sparingly, but
renovations in 1134 to the Qarawiyyin mosque in
Fez, Morocco, introduced a series of extraordinary
mugqarnas vaults in painted plaster over the bays
leading up to the mihrab, or niche indicating the
direction of prayer. This prime location shows the
high prestige this type of decoration carried. At al-
most the same time, a muqarnas vault was crafted
in the 1140’s over the nave of the Cappella Palatina

in Palermo, Sicily. This was the royal chapel of the
Christian Norman King Roger II, monarch of a
realm recently conquered from Muslims and inhab-
ited by a mixed population, and the ceiling is a rare
example of muqarnas in Christian architecture. Its
tiers of wooden mugqarnas are painted with a vari-
ety of figural and non-figural ornament organized
around two rows of eight-pointed stars. The western
mugqarnas tradition culminated in Granada, Spain,
with two spectacular plaster vaults added to the Al-
hambra palace in the mid-14th
century: the star-shaped vault
over the Hall of the Abencerrajes,
and the celestial octagonal muqa-
rnas vault over the Hall of the Two
Sisters. Muqarnas vaults also ap-
pear in the contemporary Alcazar
of Seville, as remodeled by Pedro,
king of Castile and Leon, another Christian patron
who appreciated the form.

To the east, Seljuq sultans introduced muqarnas to
Anatolia (modern Turkey) from neighboring lands,
where portals were crowned with muqarnas hoods,
and minarets were built with muqarnas support-
ing the balconies between stories. Under the Ilkhans
and Timurids in the 14th and 15th centuries, build-
ers systematized the mugqarnas by creating drawings
showing how the individual elements were to be com-
bined. Under the Ottomans (1281 - 1924), muqarnas

In stone, wood and
plaster, mugarnas
was popular from
the Atlantic to the
Indian oceans.

continued to be used, largely in stone, until the 18th
century. In Jam, Afghanistan, builders in 1194 CE
used mugarnas to support the balconies of the exqui-
site brick minaret there. Ghurid builders introduced
mugqarnas to northern India when they conquered the
region in the late 12th century. As a result, the min-
aret of the Quwwat al-Islam mosque in Delhi, built
between 1199 and 1220 CE, uses tiers of muqarnas to
support its balconies.

Non-Muslims continued to occasionally incor-
porate muqarnas decoration, too,
in buildings ranging from palaces
in Constantinople (now Istanbul),
Palermo and Seville to churches in
Armenia and 19th-century Orien-
talist architecture in Europe and the
Americas. Contemporary interna-
tional architects have experimented
with new forms and interpretations including I.M.
Pei in the Museum of Islamic Art, in Doha, Qatar,
and Angelo Candalepas in the mosque in Punchbowl,
Australia.

Scholars have long debated whether muqarnas
carried symbolic meaning. The form’s range over
continents, cultures and centuries makes such inter-
pretation risky, but for an architectural allegory of
the celestial vault—the infinity of the heavens—one
could hardly find a technique more inspiring to the
imagination. =]

SHEILABLAIR and JONATHAN BLOOM recently retired from careers teaching, writing, editing and publishing
about many aspects of Islamic art and architecture. (sheila.blair@bc.edu, jonathan.bloom@bc.edu)

oN THE covER The Corraldel Carbdn in Granada, Spain, is the only funduq
(hostelry) that survives from Muslim times in the former capital of the
Nasrid kingdom. Its vaulted, mugarnas entrance portal is the most
elegant part of the otherwise utilitarian, early-14th-century structure.
The plaster vault retains some of its original paint, and it displays the

same high quality of workmanship found in the nearby Alhambra palace.

PHOTO BY EFESENKO / ALAMY
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Written by PAUL LUNDE

In 638 CE, six years after the death of the Prophet
Muhammad, Islam’s second caliph, ‘Umar, recog-
nized the necessity of a calendar to govern the affairs
of Muslims. This was first of all a practical matter.
Correspondence with military and civilian offi-
cials in the newly conquered lands required dating.
Pre-Islamic Arab customs identified years after the
occurrence of major events. But Persia used a different
calendar from Syria, where the caliphate was later
based; Egypt used yet another. Each of these calen-
dars had a different starting
point, or epoch. The Sasanids,
the ruling dynasty of Persia,
used the date of the accession
of the last Sasanid monarch,
Yazdagird III, June 16, 632
CE. Syria, which until the
Muslim conquest was part of
the Byzantine Empire, used
a form of the Roman “Julian”
calendar, with an epoch of
October 1, 312 BCE. Egypt
used the Coptic calendar,
with an epoch of August 29,
284 CE. Although all were
solar calendars, and hence geared to the seasons and
containing 365 days, each also had a different system
for periodically adding days to compensate for the
fact that the true length of the solar year is not 365 but
365.2422 days.

In pre-Islamic Arabia various other systems of
measuring time had been used. In South Arabia some
calendars apparently were lunar, while others were

IT IS HE WHO MADE THE SUN
TO BE A SHINING GLORY, AND
THE MOON TO BE A LIGHT (OF
BEAUTY); AND MEASURED OUT
STAGES FOR HER, THAT YE MIGHT
KNOW THE NUMBER OF YEARS
AND THE COUNT (OF TIME).

lunisolar, using months based on the phases of the
moon but intercalating days outside the lunar cycle
to synchronize the calendar with the seasons. On the
eve of Islam, the Himyarites appear to have used a
calendar based on the Julian form, but with an epoch
of 110 BCE. In central Arabia the course of the year
was charted by the position of the stars relative to
the horizon at sunset or sunrise, dividing the ecliptic
into 28 equal parts corresponding to the location of
the moon on each successive night of the month. The
names of the months in that
calendar have continued in
the Islamic calendar to this
day and would seem to indi-
cate that before Islam some
sort of lunisolar calendar was
in use, though it is not known
to have had an epoch other
than memorable local events.

There were two other
reasons ‘Umar rejected
existing solar calendars. The
Qur’an, in Chapter 10, Verse
5, states that time should be
reckoned by the moon. Not
only that, calendars used by the Persians, Syrians
and Egyptians were identified with other religions
and cultures. He therefore decided to create a calen-
dar specifically for the Muslim community. It would
be lunar, and it would have 12 months, each with 29
or 30 days.

This gives the lunar year 354 days, 11 days fewer
than the solar year. ‘Umar chose as the epoch for

the new Muslim calendar the Hijra, the emigration
of the Prophet Muhammad and 70 Muslims from
Makkah to Madinah, where Muslims first attained
religious and political autonomy. Hijra thus oc-
curred on 1 Muharram of the year 1 according to
the Islamic calendar, which begins the hijri era.
(This date corresponds to July 16, 622 CE, on the
Gregorian calendar.) Today in the West, it is cus-
tomary, when writing hijri dates, to use the abbre-
viation AH, which stands for the Latin anno hegirae,
“year of the Hijra.”

Because the Islamic lunar calendar is 11 days
shorter than the solar, it is therefore not synchro-
nized to the seasons. Its festivals, which fall on
the same days of the same lunar months each year,
make the round of the seasons every 33 solar years.
This 11-day difference between the lunar and the
solar year accounts for the difficulty of converting
dates from one system to the other.

The early calendar of the Roman Empire was luniso-
lar, containing 355 days divided into 12 months
beginning on January 1. To keep it more or less in
accord with the actual solar year, a month was added
every two years. The system for doing so was com-
plex, and cumulative errors gradually misaligned

it with the seasons. By 46 BCE, it was some three
months out of alignment, and Julius Caesar oversaw

its reform. Consulting Greek astronomers in Alexan-
dria, he created a solar calendar that added one day
to February every fourth year, effectively compensat-
ing for the solar year’s length of 365.2422 days. This
Julian calendar was used throughout Europe until
1582 CE.

In the Middle Ages, the Christian liturgical
calendar was grafted onto the Julian one, and the
computation of lunar festivals like Easter, which falls
on the first Sunday after the first full moon after the
spring equinox, challenged some of the best minds in
Christendom. The use of the epoch 1 CE dates from
the sixth century CE, but did not become common
until the 10th.

The Julian year was nonetheless 11 minutes and
14 seconds too long. By the early 16th century, due
to the accumulated error, the spring equinox had be-
gun falling on March 11 rather than where it should,
on March 21. Copernicus, Christophorus Clavius
and the physician Aloysius Lilius provided the
calculations, and in 1582 Pope Gregory XIII ordered
that Thursday, October 4, 1582, would be followed
by Friday, October 15, 1582. Most Christianized
kingdoms accepted the new “Gregorian” calendar,
but it was not adopted in England and the Americas
until the 18th century. Its use today is common
worldwide. The Gregorian year is nonetheless 25.96
seconds ahead of the solar year, which by the year
4909 will add up to an extra day. &

The late PAUL LUNDE was a senior research associate with the Civilizations in Contact Project
at Cambridge University and author of more than 70 articles for AramcoWorld.

YEARS AND DATES

Online calculators can be found by searching “Gregorian-hijri calendar calculator”

or similar terms. The following equations show how the conversion is made

mathematically. However, keep in mind that in each case, the result is only the year in

which the other calendar’s year begins. For example, 2022 Gregorian begins in 1443 hijri

and ends in 1444; correspondingly, 1444 hijri begins in 2022 Gregorian and ends in 2023.

GREGORIAN YEAR TO HIJRI YEAR =

[(32 x Hijri year) + 33] + 622

HIJRI YEAR TO GREGORIAN YEAR =
[(Gregorian year — 622) x 33] + 32
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FEZ, MURUCCU QARAWWY'N MUSQUE This mosque, founded in the ninth century CE,
was repeatedly enlarged and restored, most notably under the Almoravid ruler ‘Ali ibn Yusuf
between 1134 and 1143 CE. He ordered a series of splendid plaster mugarnas vaults for the
main part of the mosque, but this one covers a funerary chapel behind the mosque’s mihrab,
where prayers could be said over the bodies of the deceased without bringing them into the

mosque itself. PHOTO BY XAVIER SALMON
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BUKHARA, UZBEKISTAN: ABDUL AZIZ KHAN MADRASA in 1651-52 the Shaybanid

ruler ‘Abd al-'Aziz Khan constructed the largest madrasa (theological college) on Bukhara's
Registan square opposite the 15th-century madrasa built by the Timurid prince Ulughbeg.
The brightly painted mugarnas semidome at the top of the arched iwan has been restored to
reflect the glitter of the original decoration. PHOTO BY JAKOB FISCHER / ALAMY
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PAI.ERMU, SICILY: CAPPELLA PALATINA in 1132 Roger I, Norman king of Sicily, began
building an audience hall and chapel for his palace in Palermo. A painted wooden mugarnas
vault, similar to the contemporary plaster vaults in Fez, covered its nave. Decorated with an
astounding variety of images of people and animals as well as Arabic inscriptions offering
good wishes, the ceiling demonstrates how Christian patrons also appreciated the wonders
of mugarnas. PHOTO BY IMAGEBROKER / ALAMY
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DlYARBAKlR, TURKEY: BAHRAM PASHA MOSQUE Commissioned by Ottoman provincial
governor Bahram Pasha, this mosque was completed in 1572-73 according to designs by
Sinan, the chief architect to the Ottoman sultans renowned for his mosques in Istanbul and
Edirne. The hanging stone pendants over the elaborate portal, themselves decorated with

miniature mugarnas, appear to defy gravity.
PHOTO BY B. O'KANE / ALAMY
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CAlRU, EGYPT SULTAN HASAN MUSQUE The funerary complex of Sultan Hasan
(r. 1356-61 CE) is the largest and most elaborate of those built in Cairo by the Mamluk
sultans. The magnificent entrance vestibule is covered by a bicolored stone dome pierced
by eight small windows that rests on a ring of stone muqarnas, itself supported by
mugarnas pendentives and flanked by mugarnas semidomes.

PHOTO BY EFESENKO / ALAMY
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NEAR SAMARRA, IRA[J |MAM DUR This mugarnas dome was built in the second half of the 11th
century by the local ‘Ugaylid ruler Sharaf al-Dawla Muslim ibn Quraysh, who died in 1085. Although
originally attached to a mosque and courtyard, the domed structure was all that survived into
modern times, when it was first photographed and studied as one of the earliest examples—and
possibly the earliest example—of a freestanding mugarnas dome. In 2014 it was destroyed by ISIS.
PHOTO COURTESY YASSER TABBAA ARCHIVE / AGA KHAN DOCUMENTATION CENTER / MIT LIBRARIES
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Dhu-al-Hijjah — Muharram 1444
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DEU‘", INDIA: QUTB MINAR Begun in 1199 CE and rising 72 meters over the Quwwat
al-Islam mosque, the Qutb Minar was built by Delhi's first Muslim rulers. They modeled
this minaret on earlier examples built of brick in Afghanistan, here translated into the local
red sandstone. The exquisitely detailed mugarnas supporting the first of the minaret's four
balconies combines a traditional Islamic form with Indian styles of masonry.

PHOTO BY SHEILA BLAIR AND JONATHAN BLOOM
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TRlPUL', LEBANON: AMIR TAYNAL MOSQUE suitt by the Mamluk governor of Tripoli in

1336 CE, this large and elegant mosque attracted attention for its lavish decoration and
unusual architecture. This gateway between the two main areas is constructed using ablag,
or alternating courses of fine black and white masonry that here also includes brown.
PHOTO BY DICK DOUGHTY / ARAMCOWORLD
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SAMARKAND, UZBEKISTAN: SHAH-1-ZINDA Buitt in the 1370s CE in honor of Seljuk

ruler Amir Timur's niece, this small structure is decorated with an astonishing variety
of brilliantly glazed tiles, both flat and three-dimensional, in both dark and light blue
and white. Unusually, two inscriptions name the builders. Another, below the mugarnas,
declares: "This ceiling, full of mugarnas, and this gilded vault remind one that every
design and every craft you see in this world is by the grace of the Creator.”

PHOTO BY SHEILA BLAIR AND JONATHAN BLOOM
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from Mir space station 1988

25; 12 !E, 13

Prophet Muhammad
begins Hijra 622 CE

]l(:) 14

]l]l 15

:lfi! 16

Ibn Battuta reaches
the Indus River 1333 CE

]LE;' 17

14ﬁ 18

:I;E; 19

House of Wisdom patron
Caliph al-Ma'mun born 786 CE

:I‘E; 20 :lj;V 21

:I:E; 22

Algerian rock-rai star
Rachid Taha born 1958

:l!E, 23

22:(:) 24

Launch of Djerbahood Project
in Er-Riadh, Tunisia 2014

fi!Jl 25

22 *© 25 7 24

10269 Tusi, a minor planet,
discovered 1979

25

225‘3; 30

Coridon of Ceylon becomes
first Muslim to own property
in Cape Town 1794

27

28 °

Salamat Sadykova, “The Voice
of Kyrgyzstan,” born 1956
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Sepak takraw medal sport 8 W B 2w W BV

debut at Asian Games 1990
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TELUUET, MURUCCU KASBAH Built from 1860 on, the kasbah was the fortress of the
powerful Glaoui clan, located at a strategic point on the route from Marrakesh that crossed
the High Atlas mountains to the Saharan trade gateway town of Ouarzazate. The patron
brought craftsmen from all over Morocco to this remote location to work on the decoration
of his palace. PHOTO BY EDUARDO BLANCO / ALAMY
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World's largest falcon hospital
opens in Abu Dhabi 1999

4

8 5 9

6 10

Lebanon creates Karm Chbat
as a protected area 1995

8 12

9 13

Writer and dramatist
Tawfig al-Hakim born 1898

l() 14

ll 15

12 16

Royal Opera House Muscat
opens 2011

13 17

14 18

15 19

Hulagu, founder of Ilkhanate,
born 1218 CE

16 20

17 21

Filmmaker Emily Jacir
wins Leone d'Oro 2007

18 22

19 23

2() 24

Issyk Kul Forum addresses
world issues 1986

21 25

22 26
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Statesman and composer
Dimitrie Cantemir born 1673

27 ¢

28 °

Rimsky-Korsakov's
“Scheherazade” premiers 1888

29 °
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SAMARKAND, UZBEK'STAN GUR-'-M'R Built as a madrasa in the late 1300s CE,

this complex became the burial site of Amir Timur and many of his male successors.

The interior decoration is brilliant to the point of overwhelming, particularly the mugarnas,
which was made of pressed and molded paper painted in blue and gold and fastened to the
surfaces with small iron nails. Over time, the paper hung in shreds until recent restoration.

PHOTO BY STARFLECTOR / ALAMY
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Bollywood superstar
Shah Rukh Khan born 1965
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Estabanico of Morocco
becomes first African explorer
in North America 1528

7 13

8 14

9 15

10 -

Radiyya bint Iltutumish
begins reign as Sultan
of Delhi 1236 CE

ll 17

12 18

Morocco, Sudan and Tunisia
join the United Nations 1956

13 19

14 20

Malaysian singer-songwriter
Yuna born 1986

15 21

16 22

Polymath and poet Ibn
al-Khatib born in Fez 1313 CE

17 23

18 24

Palestinian photographer
Karimeh Abbud born 1893

19 25

20 26

21 27

22 28

Haidar Taleb Erabeh sets out
across UAE on solar-powered
wheelchair 2010

23 29

24 30

25
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Carter and Carnarvon
open King Tut's tomb 1922

27 -

28 °

Ottoman Grand Vizier Rustem
Pasha takes office 1544
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GRANADA, SPAIN: ALHAMBRA, HALL OF THE TWO SISTERS This octagonal mugarnas
ceiling contains 5,416 plaster elements, many of which bear traces of their original paint,
gold and silver decoration. A poem in Arabic by the 14th-century Nasrid court poet Ibn
Zamrak inscribed on the walls below translates: “In the cupola such splendor does the
chamber acquire that the palace competes with the very firmament.”

PHOTO BY AZOOR TRAVEL PHOTO / ALAMY
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Bangladeshi muslin added

to UNESCO List of Intangible
Heritage 2013

4 10

5 "

Turkologist Fuat Kopruali
born 1890

7 13

8 14

Poet Nasir Kazmi born 1925

9 15

10

Lawrence of Arabia
film released 1962

ll 17

Novelist Naguib Mahfouz
born 1911

12 18

13 19

Singer Majida al-Rumi
born 1956

14 20

15 21

16 22

Mohammedani Ibrahim
photographs Lady Sennuwy
statue excavation 1913

17 23

18 24

19 25

Hussein Kamel declared sultan
of Egypt 1914

20 26

21 27

Writer and philosopher
Oskon Danikeev born 1934

22 28

23 29

24 30

Verdi's Aida premieres
in Cairo 1871

25

Christmas

26 °

27
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Artist Zainul Abedin born 1914

30 °

All-India Muslim League
founded 1906

57




Discover with us

In November 1949 the Arabian American Oil Company
(Aramco) published the first issue of an interoffice
newsletter named Aramco World. Over the decades that
followed, as the number of Americans working with
Saudi colleagues in Dhahran grew into the tens of thou-
sands, Aramco World grew into a bimonthly educational
magazine whose historical, geographical and cultural
articles helped those employees and their families

appreciate new lands and cultures.

Today, you can experience AramcoWorld through digi-
tal and print media. Its mission remains education and
the fostering of mutual appreciation among intercon-
nected cultures. Online find our events calendar, book
reviews, learning resources, video channel and more
than 1,000 archived, indexed feature articles, from
1960 to now. All can be downloaded without charge, and
selected photographs are also available royalty free at

photoarchive.aramcoworld.com.

f

App @aramcoworld AramcoWorld
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TRIPOLI, LEBANON:
MADRASA AL-TUWASHIYYA

During restorations in 1999,
workers paused outside the
main entrance of the small
religious school built in the
late 15th century that is part
of the city’'s rich architectural
legacy from the Mamluk

era. The door is topped with
inscriptions from the Qur'an
and a three-tier mugarnas
that finishes in a half dome

of a radiating zigzag pattern,
a design that also appears in
mugarnas built around the
same time in Damascus, Cairo
and Jerusalem. PHOTO BY DICK
DOUGHTY / ARAMCOWORLD






