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Geometry of the Spirit

WRITTEN BY DAVID JAMES

alligraphy is without doubt the most original con-

tribution of Islam to the visual arts. For Muslim cal-

ligraphers, the act of writing—particularly the act of
writing the Qur’an—is primarily a religious experience. Most
western non-Muslims, on the other hand, appreciate the line,
form, flow and shape of the Arabic words. Many recognize
that what they see is more than a display of skill: Calligraphy
is a geometry of the spirit.

The sacred nature of the Qur’an as the revealed word of
God gave initial impetus to the great creative outburst of cal-
ligraphy that began at the start of the Islamic era in the sev-
enth century CE and has continued to the present.

Calligraphy is found in all sizes, from colossal to minute,
and in all media, from paper to ceramics, metal, textiles and
architecture. It commenced with the writing down of the
Qur’an in a script derived from that of the Nabataeans. The
early scripts were bold, simple and sometimes rough. The
scripts used from the seventh to the 11th century had origins
in the Hijaz, the region of Makkah and Madinah in western
Saudi Arabia. Historians group these into three main script
families: hijazi, Kufic, and Persian Kufic.

Hijazi is regarded as the prototypical Qur’anic script. It is
a large, thin variety with ungainly vertical strokes. Kufic devel-
oped in the eighth century, and of all the early scripts, it is the
most majestic—a reflection of the stability and confidence of
the early classical period of Islam. It was much used through
the 14th century from Islamic Spain all the way to Iran, where
around the 10th century calligraphers developed Persian
Kufic. The system of marking Arabic’s normally implied short
vowels and employing distinguishing dots, or points, is essen-
tially that used today in modern standard Arabic.

Western scholars and students have often used the term
“cursive” to distinguish later, less angular scripts. However,
medieval Muslim writers on calligraphy and the development
of writing classified scripts other than Kufic into categories
based not only on shape, but also on function: murattab,
meaning curvilinear, primarily comprised scripts for courtly
and secular uses, including thulth, tawqi® and riga‘; yabis, or
rectilinear scripts, comprised styles for Qur’anic and other
sacred calligraphy, including mubaqqaq, naskh and rayhan.
These are often regarded as the six major “hands” of classical
Arabic calligraphy.

As well, there were regional varieties. From Kufic, Islamic
Spain and North Africa developed andalusi and maghribi,
respectively. Iran and Ottoman Turkey both produced varie-
ties of scripts, and these gained acceptance far beyond their
places of origin. Perhaps the most important was nasta‘liq,
which was developed in 15th-century Iran and reached a
zenith of perfection in the 16th century. Unlike all earlier
hands, nasta‘liq was devised to write Persian, not Arabic.

In the 19th century, during the Qajar Dynasty, Iranian
calligraphers developed from nasta‘liq the highly ornamental
shikastab, in which the script became incredibly complex, con-
voluted and largely illegible to the inexperienced eye.

The Ottomans devised at least one local style that became
widely used: the extremely complex diwani, which was well
suited to expressing a complex language like Ottoman Turk-
ish, itself a hybrid of Turkish, Arabic and Persian. It was
used much in official chancery documents and firmans, or
decrees, which often began with the most imposingly ornate
calligraphic invention of the Ottoman chancery, the imperial
tugra, or monogram.

We do not know when the idea of a freestanding composi-
tion based on a word, phrase or letter first arose. The first
separate such calligraphic composition was perhaps the phrase
bismillah al-rabman al-rabim (“In the Name of God, the
Compassionate, the Merciful”), which begins every chapter of
the Qur’an but one. Due to the imbalance of the letters, this
turns out to be an awkward phrase to write well, and to this
day can be a test of the calligrapher’s skill. The separate cal-
ligraphic composition reached its ultimate development in the
18th and 19th centuries, at the hands of Iranian and especially
Ottoman calligraphers.

Such calligraphic composition became particularly impor-
tant when calligraphy departed from paper to appear on func-
tional objects. Some of the finest examples of this occurred
on 10th-century ceramics from the Samarkand area. Simple
inscriptions in classical Kufic, always in Arabic, were applied
to the rims of plates and dishes, usually pure white in color.
The results, to western eyes at least, represent some of the
most esthetically pleasing and exciting examples of applied
calligraphy.

But perhaps the most important application of calligraphy
to objects is in architecture. Throughout the Islamic world,

Cover: Before gilding this ivy leaf with a mixture of gold ink and gum arabic, the anonymous calligrapher painstakingly removed
its dermal tissue until only the leaf’s skeleton remained. Dating to the 19th century, this piece is from Ottoman Turkey and mea-
sures 12.8 x 12.5 centimeters (5"x47"). Photo courtesy of the Nasser D. Khalili Collection of Islamic Art.

few are the buildings that lack
calligraphy as ornament. Usu-
ally these inscriptions were
first written on paper and then
transferred to ceramic tiles for
firing and glazing, or they were
copied onto stone and carved
by masons. In Turkey and Per-
sia they were often signed by
the master, but in most other
places we rarely know who
produced them.

We do know that such mas-
ters of calligraphy were often
born to it. Once a young man’s
potential was recognized,
he would be apprenticed to
perfect the basic hands, learn
ink-making and perhaps study
paper-making and illuminating.
When he was considered good
enough to work on his own,
he would receive an ijazah, or
license. Although in Europe the
scribal profession disappeared
soon after the arrival of the
printing press at the end of the
15th century, in the Middle
East printing did not become
firmly established until the 19th
century, and thus the profes-
sion of the calligrapher largely
endured until then.

Today, calligraphy contin-
ues as a religious and artistic
practice. Outstanding calligra-
phers live throughout the
world, and their works bring
the attention of the global
public to the supreme art of
Islamic calligraphy. &

(Adapted and edited from “The
Geometry of the Spirit,” by David
James, originally published in Aramco
World, September/October 1989.)

CALLIGRAPHY SAMPLES BY MOHAMED ZAKARIYA, REPRINTED FROM the ar t of the pen (LONDON, 1996), COURTESY OF THE NOUR FOUNDATION
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Patterns of Moon, Patterns of Sun

WRITTEN BY PAUL LUNDE

The Hijri calendar

In 638 CE, six years after the death of the Prophet Muham-
mad, Islam’s second caliph, ‘Umar, recognized the necessity
of a calendar to govern the affairs of Muslims. This was
first of all a practical matter. Correspondence with military
and civilian officials in the newly conquered lands had to
be dated. But Persia used a different calendar from Syria,
where the caliphate was based; Egypt used yet another.
Each of these calendars had a different starting point,

or epoch. The Sasanids, the ruling dynasty of Persia, used
June 16, 632 CE, the date of the accession of the last Sasa-
nid monarch, Yazdagird 1. 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 ck. 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 measur-
ing time had been used. In South Arabia, some calendars
apparently were lunar, while others were 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 cal-
endar to this day and would seem to indicate 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 3, 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 calendar 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 Mus-
lim calendar the hijra, the emigration of the Prophet Mu-
hammad and 70 Muslims from Makkah to Madinah, where
Muslims first attained religious and political autonomy. The
hijra thus occurred on 1 Muharram of the year 1 accord-
ing to the Islamic calendar, which was
named “hijri” after its epoch. (This
date corresponds to July 16, 622 CE
on the Gregorian calendar.) Today in
the West, it is customary, when writing
hijri dates, to use the abbreviation AH,
which stands for the Latin anno hegi-
rae, “year of the hijra.”

Because the Islamic lunar calendar
is 11 days shorter than the solar, it
is therefore not synchronized 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 Gregorian calendar

The early calendar of the Roman Empire was lunisolar,
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 complex, and cumulative errors gradu-
ally 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 Alexandria,

Converting Dates

Though they share 12
lunar cycles—months—per
solar year, the hjjri calendar

uses actual moon phases
to mark them, whereas the
Gregorian calendar adjusts

its nearly lunar months to

synchronize with the sun.

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). —The Qur'an, Chapter 10 (“Yunus”), Verse 5

he created a solar calendar in which one day was added to
February every fourth year, effectively compensating 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,
exercised some of the best minds in
Christendom. The use of the epoch
1 CE dates from the sixth century,
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
was 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 xiil ordered that Thursday, October 4,
1582 would be followed by Friday, October 15, 1582.
Most Catholic countries accepted the new “Gregorian™
calendar, but it was not adopted in England and the Amer-
icas until the 18th century. Its use is now almost universal
worldwide. The Gregorian year is nonetheless 25.96 sec-
onds ahead of the solar year, which by the year 4909 will
add up to an extra day. &

Paul Lunde (paul_lunde@hotmail.com) is currently a senior
research associate with the Civilizations in Contact Project at
Cambridge University.

he following equations convert roughly from Gregorian to hijri and vice versa. However, the results can be slightly
misleading: They tell you only the year in which the other calendar’s year begins. For example, 2012 Gregorian
begins and ends in Safar, the second month, of Hijri 1433 and 1434, respectively.

Gregorian year = [(32 x hijriyear) + 33] + 622

Hijriyear = [(Gregorian year — 622) x 33] =+ 32

Alternatively, there are more precise calculators available on the Internet: Try www.rabiah.com/convert/ and

www.ori.unizh.ch/hegira.html.
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Parchment leaf from a Qur’an
North Africa (probably Tunisia)

Late ninth or early 10th century

28.6 x 38 centimeters (11%" x 15%")
Courtesy of The David Collection

The so-called “Blue Qur'an” is notable for its regal blue sheepskin parchment as well as its
script in gold, outlined in black, and its verse markers in now-decomposed silver. The Kufic
script, however, is difficult to read because the calligrapher sometimes put equal space
between letters and words. To spread the text uniformly across the page, he lengthened
certain letters, a practice known as mashq. This page shows chapter (sura) 2, verses 187-190.



JANUARY
SAFAR—RABI" | 1433

Sunday Monday Tuesday Wednesday Thursday Friday Saturday

1 2 3 4 5 6 7
/ 8 9 10 11 12 13
8 9 10 11 12 13 14
14 15 16 17 18 19 20
15 16 17 18 19 20 21
21 22 23 24 25 26 27
22 23 24 25 26 27 28
28 29 1 2 3 4 5
29 30 31

6 / 8




Heading for Sura 32 of the Qur‘an Early calligraphers of the Qur’an often worked on pages set horizontally, and for writing the Word of God, the most
Possibly Iraq durable material was vellum (calfskin). lllumination and decorative motifs were usually reserved for frontispieces,

Saudi Aramco

Ninth century colophons and sura (chapter) headings, such as this one, which elegantly marks the start of Sura 32, al-Sajda (“The
Vellum, 21.8 x 32.3 cm (872" x 13") Prostration”). Because a Qur’an written in this manner required a great many pages, most were bound into a series of
Courtesy of the Chester Beatty Library folios, and 30 folios was a popular number because it facilitated the recitation of one on each night during Ramadan.




FEBRUARY
RABI" I — RABI" 11 1433

Sunday Monday Tuesday Wednesday Thursday Friday Saturday
1 2 3 4
9 10 11 12
5 6 7 8 9 10 11
13 14 15 16 17 18 19
12 13 14 15 16 17 18
20 2 22 23 24 25 26
19 20 21 22 23 24 25
27 28 29 30 1 2 3
26 27 28 29
4 5 6 /







MARCH
RABI" Il — JUMADA 11433

Sunday Monday Tuesday Wednesday Thursday Friday Saturday

1 2 3
8 9 10
5 6 7 8 9 10
11 12 13 14 15 16 17
11 12 13 14 15 16 17
18 19 20 2 22 23 24
18 19 20 21 22 23 24
25 26 27 28 29 30 1
25 26 27 28 29 30 31
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Earthenware bowl

Eastern Iran (perhaps Nishapur) or Samarkand

10th century

27 centimeters diameter, 10 cm height (10%" x 4")
Courtesy of The David Collection

“He who believes in a reward [from God] is generous with gifts,” reads the interwoven,
knotted Kufic calligraphy on this bowl of earthenware covered with a white slip and painted
in a brown and red slip under a transparent glaze. Pottery of this type was made under the
Samanids, who were Persians known for their revival of the Persian language. For whom the
anonymous Samanid calligrapher painted this Arabic masterpiece remains a mystery.




APRIL
JUMADA | —JUMADA 11 1433

Sunday Monday Tuesday Wednesday Thursday Friday Saturday
1 2 3 4 5 6 7
9 10 11 12 13 14 15
8 9 10 1 12 13 14
16 17 18 19 20 2 22

Easter
15 16 17 18 19 20 21
23 24 25 26 27 28 29
22 23 24 25 26 27 28
1 2 3 4 5 6 /
29 30




Carved into calligraphic relief along the walls of one of the Alhambra’s most spectacular rooms,
Bas-relief in the Hall of Two Sisters a series of medallions comprises a 145-line gasida, or ode, by poet and statesman Abu ‘Abd

Saudi Aramco

Alhambra, Granada, Spain Allah ibn Zamrak, extolling the palace and its patron, Nasrid sultan Muhammad v. This
Mid-14th century medallion translates: “By him, the courtyard has won its magnificence, and by him, the palace
Photo by Eddie Gerald / Alamy boasts greatness that competes with the horizons of the sky.”




MAY
JUMADA Il — RAJAB 1433

Sunday Monday Tuesday Wednesday Thursday Friday Saturday

1 2 3 4 5
10 11 12 13 14

6 7 8 9 10 11 12

15 16 17/ 18 19 20 21

13 14 15 16 17 18 19

22 23 24 25 26 27 28

20 21 22 23 24 25 26

29 30 1 2 3 4 5

27 28 29 30 31




Commissioned under Marinid Sultan Uthman 1 ibn Ya’qub, the “School of the Perfumers”
Detail of wall cladding was named for its location near the perfumers’ market. Its courtyard walls are clad in

Saudi Aramco

Attarin Madrasa, Fez, Morocco polyhedral mosaic zillij tiles, above which appears ornamental calligraphy in a sgraffito tech-
1323-1325 e nique: Known as tagshir, or “peeled work,” the black glaze of each nearly square tile was
Photo by Gerard Degeorge / akg-images scraped off negative areas, leaving the shiny letters in low relief against a terra-cotta base.




JUNE
RAJAB — SHA’ABAN 1433

Sunday Monday Tuesday Wednesday Thursday Friday Saturday
1 2
11 12
3 4 5 6 7 8 9
13 14 15 16 17 18 19
10 11 12 13 14 15 16
20 21 22 23 24 25 26
17 18 19 20 21 22 23
27 28 29 30 1 2 3
24 25 26 27 28 29 30
4 5 6 / 8 9 10
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Detail from a Chinese Qur’an
Khan Balgh (Beijing), China

AH 1053 (1643 cE)

full page: 24.5 x 16 cm (9%" X 6%4")
Courtesy of The David Collection

This copy of the Qur'an was written in a Chinese variant of the Rayhan script
often called Sini. The decorative pagoda and flower, as well as the red frame with
red script, indicate a sura (chapter) heading: This is Sura 24, al-Noor (“The Light”).
On the colophon, the writing is attributed to one of few known female calligra-
phers: Ama Allah Nur al-llm bint Rashid al-Din. The full page is shown below.




JuLy
SHA’ABAN — RAMADAN 1433

Sunday Monday Tuesday Wednesday Thursday Friday Saturday

1 2 3 4 5 6 7

11 12 13 14 15 16 17

8 9 10 1 12 13 14

18 19 20 2 22 23 24

15 16 17 18 19 20 21

25 26 27 28 29 1 2

22 23 24 25 26 27 28

3 4 5 6 / 8 9

29 30 31

10 11 12




Tugra of Ottoman Sultan Osman m From the 14th to the 19th century, the tugra (pr. “TOO-ra”) was the official calligraphic symbol of
the Ottoman sultans. Each sultan’s tugra rendered his name and title within a characteristic form

Saudi Aramco

Istanbul, Turkey

18th century whose majestic loops, lines and curves symbolized specific aspects of the Ottoman realm, which in
Wood, watercolor and gilding the 18th century included the holy cities of Madinah and Makkah. Both cities are shown here as
Turkish and Islamic Art Museum, Istanbul / Collection Dagli Orti / Art Resource insets. A wall-mounted tugra such as this one functioned much like a portrait of a head of state today.




AUGUST
RAMADAN — SHAWWAL 1433

Sunday Monday Tuesday Wednesday Thursday Friday Saturday
1 2 3 ;
13 14 15 16
5 6 7 8 9 10 11
17 18 19 20 2 22 23
12 13 14 15 16 17 18
24 25 26 27 28 29 30
19 20 21 22 23 24 25
1 2 3 4 5 6 /
‘Id al-Fitr
26 27 28 29 30 31
8 9 10 11 12 13




This copy of the Quran is dedicated to Sultan Abd al-‘Aziz, the patron of the school (madrasa) that is one of Bukhara’'s

Saudi Aramco

Dedication pages of a Qur'an finest monuments today. To dedicate the work, the calligrapher, Muhammad Husayn, filled twin medallions with
Probably Bukhara, Uzbekistan ornamented script on a gold field, and ringed them with gold script on deep blue. The floral scrollwork draws from
Mid-17th century Persian motifs that found their way to both Central Asia and Mughal India. The circular medallions depart from the

Eileen Tweedy / Private Collection / Art Resource rectangles, lozenges and lobed medallions that most frequently organized the illuminated calligraphy of this era.




SEPTEMBER
SHAWWAL — DHU AL-QA'DAH 1433

Sunday Monday Tuesday Wednesday Thursday Friday Saturday

1

14
2 3 4 5 6 7 8
15 16 17/ 18 19 20 21
9 10 11 12 13 14 15
22 23 24 25 26 27 28
16 17 18 19 20 21 22
29 1 2 3 4 5 6
23 24 25 26 27 28 29
/ 8 9 10 11 12 13
30

14



Octagonal Qur'an Written in gold naskh script on blue paper, this Qur'an copy is remarkable for its unusual shape,

Saudi Aramco

Iran its exquisite illumination and its nearly miniature format. It includes not only the calligrapher’s
AH 1080 (1670 cE) name, Abdallah ibn Muhammad Hussain ibn Ali al-Mazandarani, but also that of its patron,

8.3 x 8 cm (3" x 3%") Al-Hajj Abd al-Samad al-Musawi, as well as his title as head of a trade guild in an undentified
Courtesy of the David Collection city. “Al-Hajj” is an honorific that indicates he had performed the pilgrimage to Makkah.




OCTOBER
DHU AL-QA'DAH — DHU AL-HIJJAH 1433

Sunday Monday Tuesday Wednesday Thursday Friday Saturday
1 2 3 4 5 6
15 16 17 18 19 20
7 8 9 10 11 12 13
21 22 23 24 25 26 27
14 15 16 17 18 19 20
28 29 30 1 2 3 4
21 22 23 24 25 26 27
5 6 / 8 9 10 11
‘Id al-Adha
28 29 30 31

12 13 14 15
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Petition to the Sultan

Ottoman Turkey, 18th century

10.9 x 14.2 centimeters (47" x 5%")
Courtesy of the Nasser D. Khalili
Collection of Islamic Art

Seven lines in Ottoman Turkish ta’lig, cut from paper colored either gold or white,
against either brown or gold appliqué scrollwork, comprise this undated request
signed by “the wretched Nafsi Harid-zade,” who sought to study in the palace of
the unnamed sultan. The roots of calligraphic decoupage go back to 15th-century
Iran, where qatis (paper-cutters) were at times nearly as esteemed as calligraphers.




NOVEMBER

DHU AL-HIJJAH 1432 — MUHARRAM 1434

Sunday

Thursday

Friday

Saturday

1 2 3

16 17 18
4 5 6 7 8 9 10
19 20 21 22 23 24 25
11 12 13 14 15 16 17
26 27 28 29 1 2 3
18 19 20 21 22 23 24
4 5 6 / 3 9 10
25 26 27 28 29 30
11 12 13 14 15 16




Saudi Aramco Mashq

Washington, D.C.-based calligrapher Mohamed Zakariya produced this model
United States, 2011 of jali ta’liq script using yellow ink on paper dyed blue and burnished with
60 x 51 centimeters (24" x 20.1") ahar, a mixture of egg white and alum that for centuries gave calligraphers a
Courtesy Mohamed Zakariya / Linearis

perfectly smooth and archival surface. The text is a poem commemorating an

Institute / Frank Wing Ottoman victory, originally calligraphed in 1895 by Sami Efendi.




DECEMBER

MUHARRAM — SAFAR 1434

Sunday

Tuesday

Saturday

17
2 3 4 5 6 7 8
18 19 20 21 22 23 24
2 10 11 12 13 14 15
25 26 27 28 29 1 2
16 17 18 19 20 21 22
3 4 5 6 / 38 9
23 24 25 26 27 28 29
10 11 12 13 14 15 16

Christmas

30 31
17 18



1949 1952 1986

newsletter named Aramco World. Over the next two decades, as the number of

Americans working with Saudi colleagues in Dhahran grew into the tens of thousands,
Aramco World grew into a bimonthly educational magazine whose historical, geographical
and cultural articles helped the American employees and their families appreciate an
unfamiliar land.

I n November 1949, the Arabian American Oil Company (Aramco) launched an interoffice

The magazine is now published by Aramco Services Company in Houston, Texas on behalf of
Saudi Aramco, which succeeded Aramco in 1988 as the national oil company of Saudi Arabia.
In 2000, Aramco World changed its name to Saudi Aramco World to reflect this relationship.

Today, Saudi Aramco World'’s orientation is still toward education, the fostering of
cooperation and the building of mutual appreciation between East and West, but for the
last four decades the magazine has been aimed primarily at readers outside the company,
worldwide, as well as at internal readers. Its articles have spanned the Arab and Muslim
worlds, past and present, with special attention to their connections with the cultures of
the West.
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Subscriptions to the print edition of Saudi Aramco

World are available without charge to a limited number

of readers. Multiple-copy subscriptions for seminars

or classrooms are also available. Subscriptions may

be requested at www.saudiaramcoworld.com or as

follows: From Saudi Arabia, send to Public Relations,

Saudi Aramco, Box 5000, Dhahran 31311; from all other

countries, send a signed and dated request by mail to

Saudi Aramco World, P.O. Box 2106, Houston, Texas

77252, usa, by e-mail to saworld@aramcoservices.com or by fax to +1 (713) 432-5536.

The texts of all back issues of Aramco World and Saudi Aramco World can be found on

our Web site, www.saudiaramcoworld.com, where they are fully indexed, searchable and
downloadable. Articles from issues since the end of 2003 include photographs. In addition,
many photographs from past issues are available at www.photoarchive.saudiaramcoworld.
com, and licensing for approved uses is royalty-free.

A searchable, indexed reference disk containing
PDF scans of all print-edition articles, from 1950
through 2010, is also available upon request,

™ without charge, from the addresses above.
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